		Chapter 9: Labels, Annotation & Symbology


Learning Objectives in this chapter:

· Understand how to customize layer symbology
· Know the difference between labels and annotation
· Be able to work with data frames

Working with Labels, Annotation & Symbology

9.1 Overview

Symbology and labeling are very important when creating maps.  Adjusting a layer’s symbology allows you to see each layer in a map project effectively, assign colors or symbols relevant to your needs, and customize the impression of your map.  Labeling and annotation is important because you can identify what you want within your map if you so choose.  Data frames are a unique way to customize your finished map project.

9.2 Symbology

Data is originally stored in a default symbology when added to ArcMap.  Symbology refers to the colors, line types, and symbols that represent your data. MoDOT has some standard symbology that can be used in your maps. 

When data is first added to ArcMap, default symbology is applied.  You will have to change this yourself through the Properties>Symbology Tab or by double clicking on the symbology itself in the table of contents.
Symbology Types (Point, Line, Polygon)
[image: ]




Changing simple feature symbology

To change the color of a symbol for a specific data layer, right-click on the symbol in ArcMap’s table of contents, a color palette will appear, select the color of choice.

Color Palette
[image: ]



If you would like to change more than just the color of a layer, double-click on the icon that is currently the default symbology. Depending on the type of geometry your layer has, a Symbol Selector box will open with the appropriate symbols for the geometry type.

Symbol Selector
[image: ]



You can choose a specific type of symbol, as well as edit the symbol’s size, shape, angle, and color.  Once you create your custom symbol, you can save it as well for use in further projects.

Another way that you can adjust symbology is by right clicking on the layer and choose Properties>Symbology Tab.  You can get even more specific in your customization by using this route.

Accessing the Symbology Tab
[image: ]

Layer Properties box will open, click on the Symbology tab.

[image: ]


Changing a Feature’s Symbology using Categorical Attributes

You can change a feature’s symbology to make it more informative by assigning a different symbol to each unique value, or according to distinct ranges of values in the layer’s attribute table.  For example, a land use land cover map may contain a particular symbol or color for each land use type present (all forest polygons may be represented with the color green, all crops may be represented by yellow, and all urban areas may be white, etc…) Thus describing the representation of categorical attributes, or attributes that contain names or descriptions.  On the other hand, attributes that contain measurements or counts of features are called quantitative attributes. For instance, one may choose to symbolize a map of countries in Missouri by the population or size in measurement. The figure below demonstrates categorical attributes because the counties of Missouri have been sorted and symbolized by name.

Symbology based on Values
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You can adjust the labels for each one if you wish.  It will change how it appears in your table of contents.  You can also click on each county symbol and change the color if you wish. When you are happy with your choices, click Apply and OK.

Your data will reflect the symbology you chose in your map and in the table of contents.  If at any point you wish to change it, go back the the layer’s properties and click the symbology tab.

Symbology in the Map
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You can also symbolize by graduated symbols if you would like to specify a range.  In the left-hand corner of the Layer Properties box, click on Quantities.

Symbology based on Quantities
[image: ] [image: ][image: ][image: ]


Your options under quantities are to sort by graduated colors, graduated symbols, proportional symbols, or dot density.  A picture will display underneath each selected method to give you an idea of what it would look like.  You can choose the color scheme, and size of the symbols as well.  If you prefer to set a classification, this is the screen that you would adjust this.

Adjusting the Classifications
[image: ]





By default the values are grouped into 5 classes and the classification method is natural breaks.  The following describes all classification methods that can be selected.

· Natural Breaks: This classification creates classes according to clusters and gaps in the data.
· Equal Interval: This classification creates classes of equal value ranges.
· Defined Interval: This classification is like equal interval, but the interval chosen determines the number of classes produced instead of the number of classes producing the interval.
· Quantile: This classification creates classes containing an equal number of features.
· Standard Deviation: This classification method creates classes according to a specified number of standard deviation from the mean value.
· Manual Method: This classification allows you to set your own preferred class breaks. 

Once a classification method is chosen, a designed color ramp should be chosen as well. Click on the OK button.  The specified symbology will then be applied to the map display.

9.3 Data Frames

When you are working in Data View, you are working in the data frame of the map document.  Having multiple data frames in your map document, gives you multiple data views to work with.  The active data frame, is the one that appears on your screen.  It is the one that you can make edits in and alter.  If you have more than one data frame, when you switch to Layout View, you can see all data frames that you have in your map.  This makes it extremely beneficial when you want to include ‘insets’ in your finished map.  For example, if you want to create a map that showcases an intersection, however you also want to include and overall view of the county to show the intersection’s location, you can do so by including a second data frame, as shown in the image below.

Map inset created by using a 2nd data frame.
Adding a Second Data Frame
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How to Create Multiple Data Frames within your Map

To create a new data frame for your document, click the Insert dropdown on the Main toolbar and choose Data Frame.

A new data frame will be added to your table of contents. It will be activated and your data view will become blank. 

[image: ]

 That is because there is no information in the new data frame.  You can start adding data just like you had to the first data frame by either dragging/ dropping files from the ArcCatalog window in the table of contents, or by using the Add Data button. You can also click layers in other data frames and drag them into the new data frame.
Inserting a New Data Frame
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If at any point you want to edit your data in the other data frame, simply right click on the name of the data frame you wish to become active and choose Activate.  The layers in the activated data frame will appear in data view.

Activating a Data Frame
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Click on Layout View at the bottom left had corner of the map to change over to the finished map view….or buy clicking View at the Main toolbar and choosing Layout View.

Switching between Data View and Layout View
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You can see that there are 3 data frames in the layout view.  New Data Frame 2 hasn’t had any data added to it yet.  Once data is added, it will overlap the other two data frames.  I can move this box around by selecting it and dragging it into position, as well as resizing it to my preference.
You can change the background color of the data frame by right clicking on the activated data frame name, selecting Properties>Frame tab.  Select the color you prefer in the Background box. This can be done in Data View as well as Layout View.
Data Frames
[image: ]





The Data Frame Properties is where you can manipulate your data frame’s appearance.

Data Frame Properties
[image: ]




9.4 Labeling

There are two main types of labels in ArcGIS: dynamic and interactive. ArcMap will adjust the label placement of dynamic labels as you work with the map and prevent the labels from overlapping regardless of the zoom level. The drawback is that they are not moveable if you choose to adjust a few of them.

Interactive labels allow you to assign a label to a feature one at a time.  You choose the placement of the label and they can be selected, moved around and modified according to your specifications.

Dynamic Labels

You can automatically label features by right-clicking on the name of the layer in the table of contents and choosing the Label Features option.

Selecting Label Features will label the features in the map automatically with the default field.  If you would like to change what field to label by, right-click again on the layer and select Properties.
Adding Labels to a feature
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Click on the Labels tab. Under Text String, change your label field to your preference.  You can also adjust the font, size, type, and color of the labels on this screen.  Click OK when you have everything set the way you want.
This is the screen you will come back to when you want to adjust your labeling.
Labels Tab in Layer Properties
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Interactive Labels

To create an interactive label, you must first click the dropdown arrow by the New Text Tool located on the Draw Toolbar.

You have different options for what type of text you want to add as labels.
You can experiment with these to identify which method would best match your workflow.
Simply select the option you want to try, and click in the map to start typing.
Interactive Labeling
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If you click on the [image: ]Label button, you will get options to choose the placement of your label as well as choosing a label style that you want.
Label Tool options
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You can also open the Labeling Toolbar and Label Manager by clicking on Customize>Toolbars>Labeling.  You will notice a new toolbar open in your map document.

[image: ]

This toolbar will allow you to Label your text by priority ranking or weight ranking. You can also choose to pause the drawing of your labels, organize them through the label manager and lock your labels in place.

Labeling Toolbar
[image: ]





The Label Manager lets you view and change labeling properties for all the label classes in your map. It enables you to specify and modify labels for layers without repeatedly visiting their property dialog boxes. The Label Manager also lets you manage the label classes within the map.

The image below shows the Label Manager with the Standard Label Engine enabled.

Label Manager
[image: ]





Once you have the labels set up the way you want, you can then convert your labels to annotation.  This is discussed later in the chapter.










9.5 Annotation

ArcGIS Desktop fully supports two types of annotation: map document annotation stored in annotation groups and geodatabase annotation stored in geodatabase annotation feature classes. Other annotation types are read-only in ArcGIS Desktop such as CAD annotation.

Map document annotation is:

· Text or graphics 
· Organized into groups 
· Stored in map documents 
· Available in data space 
· Edited with the graphic tools on the Draw toolbar 

Geodatabase annotation is:

· Text or graphics 
· Organized into feature classes and subclasses 
· Stored in a geodatabase 
· Available in data space 
· Edited with ArcMap editing tools 

Map Document Annotation

Annotation can be used to describe particular features or add general information to the map. You can use annotation like labels to add descriptive text for map features or just to add a few pieces of text manually to describe an area on your map. Unlike labels, each piece of annotation stores its own position, text string, and display properties. Compared to labels, annotation provides more flexibility over the appearance and placement of your text because you can select individual pieces of text and edit their position and appearance. You can use ArcMap to convert labels to annotation. Annotation can be further divided based on where it is stored—in a geodatabase, in a map document, or in one of the read-only formats that ArcGIS supports.









Converting Labels to Map Annotation

If you decide that you want to convert your labels to annotation, right click on the layer name of the labels you want converted. Choose ‘Convert Labels to Annotation’.

Note: Feature Linked Annotation can only be created using an ArcInfo License. Converting unplaced labels to annotation will convert labels that do not show up in the map due to placement properties.
Label Tool options
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For the Store Annotation option select in the map.  Specify the features that you want to create annotation.  Click on the name of the annotation group to change it. You can specify a new or existing annotation group.  Click convert.
Annotation groups are created for you when you convert labels to map document annotation. You can also create an annotation group if you don’t have any labels in your map.

If you want to create map annotation without first creating labels, you can create a new annotation group by clicking on the Draw Toolbar>New Annotation Group.
Storing Annotation Options
[image: ]




Creating an Annotation Group
 
You can create an annotation group without having to first use the Labels option. Annotation groups are useful for organizing map document annotation because they make it easy to toggle the display of many pieces of related text. In addition, you can associate an annotation group with a particular layer so its text will be automatically turned on or off as the layer is turned on or off in the table of contents.

You can create a new annotation group using the New Annotation Group command on the Draw toolbar. You will name your group and apply an associated layer and reference scale. Click OK when you are finished.

New Annotation Group Properties
[image: ]





When you add new annotation or move existing annotation between annotation groups, you should be aware of the active annotation target. Any annotation you add to your map using the Draw toolbar tools when you are in data view, as well as any map document annotation you add while you are in layout view and working inside the data frame, will be added to the active annotation target. Any annotation that you paste from the clipboard will also be added there.




Geodatabase Annotation

Annotation in the geodatabase is stored in annotation feature classes. As with other feature classes, all features in an annotation feature class have a geographic location and attributes and can either be inside a feature dataset or a standalone feature class. Each text annotation feature has symbology including font, size, color, and any other text symbol property. Annotation is typically text, but it can also include graphic shapes—for example, boxes or arrows—that require other types of symbology.
If you have more than a few hundred pieces of text or if you want editable text that you will use in many maps, use geodatabase annotation. Working with geodatabase annotation in ArcMap will generally be faster than working with map document annotation. Geodatabase annotation is indexed spatially, meaning that it will draw and select much faster.

Creating a Geodatabase Annotation Feature Class

In the Catalog tree, right-click the geodatabase in which you want to create the new annotation class and point to New>Feature Class.

Creating a New Annotation Feature Class
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Type the name of the feature class, and select the Type drop-down to click on Annotation Features. Click Next.

Selecting Feature Type
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Set your Coordinate system for your annotation.  This will be the same as what you set your map as.  Click Next.

Selecting your Geographic Coordinate System
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The x/y domain is calculated based on the coordinate system you specified. Accept the default by clicking Next.

Selecting your XY Tolerance
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Enter a reference scale. The scale should be equal to the scale at which the annotation will normally display. Set your map units to the units that your annotation will be stored.  The units should match the units of your coordinate system. (UTM=meters, State Plane=Feet).  Click Next.

Entering a Reference Scale
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For the Text Symbol, set the default symbol properties for the first annotation class, and the visible scale range for annotation in this class.  If you want to add additional classes click New and specify the name. Follow the same steps you did for the first annotation class for each additional class you add.  Click Next.

Adding Annotation Classes
[image: ]











Accept the defaults. Click Next.

Database configuration keyword
[image: ]












By default, there are several fields that are added to an annotation feature class. Some of these are required. If you don’t require the optional fields, you can delete them now or later by using the feature class properties dialog box once you’ve created the feature class.  Click Finish.

Field Name Properties
[image: ]





Add it into your map just like you would any feature class.





Here are some guidelines for storing text:

· If you are creating a map and your text only applies to the current map, you might store your text in a map document in an annotation group or groups. If you delete the map, this annotation will also be deleted because it's stored in the map document. 
· If you want to use your text in more than one map, store your text in a geodatabase in one or more annotation feature classes. Annotation stored in a geodatabase behaves like regular geographic features in that you can add geodatabase annotation as a layer to any map. 
· As a general rule, if you have more than a few hundred pieces of text, store your annotation in a geodatabase because ArcMap can access and display geodatabase annotation more quickly than map document annotation. Also, each piece of annotation added to an annotation group increases the size of your map document file (.mxd). 
· If you want to use the specialized editing tools for creating and editing annotation in ArcMap, store your annotation in a geodatabase. 


This chapter covered many different ways that you can customize your map document by using data frames, changing symbology, and creating text in your map document. The following exercises will help you work through these tasks.
























Overview:
Each part of this exercise will step you through creating a cartographically correct map.  You will change or create and save symbology, and you will label Notable features to make your map easy to read.

Step 1

The first step will be to clean up your table of contents and remove layers that will not be needed for the final product.

Open your LakeOzark_Bypass document in ArcMap. Using your bookmarks zoom to project j5p0347g.

Step 2

Look at your table of contents and compare you Table of Contents with the one shown on the following page.  Remove any features not included in the list.  Also arrange the features in the order they are listed.
[image: ] [image: ]



Select the Polylines layer in the Table of
Contents and drag it above the layer j5p0347a.

After you have moved the polylines layer right
click on the j5p0347a Group layer and 
select Remove.



[image: ]
You also need to remove the Aerial
Photograph (NAIP 2010) layer.

Step 3

Since we didn’t choose to show any property damage in the Accident Severity layer remove the PROPERTY DAMAGE ONLY from the Accident Severity layer.

Right click on Accident Severity and select Properties.  Then select the Symbology Tab.

Select the PROPERTY DAMAGE ONLY value and click the Remove button.

[bookmark: _GoBack][image: C:\Users\hoskir\Desktop\Untitled-1.gif]

Select OK.

Step 4

When you have finished arranging your Table of Contents, turn on all the datasets by clicking in the box to the left of each dataset.  With the exception of some color variation, your map should look like the following:

[image: ]

Step 5

Next you will be adding a hillshade and a transparency to the SEAMLESS 24K QUAD layer.

First we need to add a new layer from the j:\gis_proj\class_data\chapter 09 exercise folder called Hillshade.  Using the ArcMap Catalog sidebar drag the Hillshade layer to very bottom of your table of contents and make sure your layer is turned on.

[image: ]

Right now you cannot see the hillshade(NED10M) so you will have to add some transparency to the SEAMLESS 24K QUAD layer.

Right click on the SEAMLESS 24K QUAD layer and select Properties.
Select the Display tab and in the Transparency box enter 65 percent.

[image: ]

Select OK.

Steps 6 thru16 will set up the symbology for the rest of the map.

Step 6

Double-click on the citylimit_clip in the Table of Contents, this is also a way to bring up the Layer Properties.  In the Layer Properties box select the General tab and for the Layer Name enter City Limits.

[image: ]

Select the Symbology Tab and select the symbol to bring up the Symbol Selector. 

[image: C:\Users\hoskir\Desktop\Untitled-1.gif]

In the Symbol Selector select the symbol titled Grey.

[image: C:\Users\hoskir\Desktop\Untitled-1.gif]

Select OK.

Select OK in the Layer Properties to Apply and Close the Layer Properties Box.



Step 7

Double-click on the River and Lake Polygons and under the General Tab rename the layer to Rivers and Lakes.  Click on the Display Tab and change the Transparency to 25%. Select OK.

You can also go directly to the symbology properties by clicking on the symbol under the layer name.  Click the Rivers and Lakes symbol.

[image: ]
[image: ]
In the Symbol Selector click on the Edit Symbol                        Button.

In the Symbol Property Editor select Picture Fill Symbol from the Type drop down list.

[image: C:\Users\hoskir\Desktop\Untitled-1.gif]
[image: ]
Click the Picture button             and browse to j:\gis_proj\class_data\chapter 09 exercise and select the water.bmp and select Open.

Click OK.

For the outline color select one of the blue colors from the pallet.

[image: ]

Select OK.

Step 8

You can also rename a layer by selecting the layer once to highlight it.  Then click it one more time to enter the text edit mode.

Rename the quartermile_Buffer_Merge to Quarter Mile Project Buffer.

[image: ]

Click on the Quarter Mile Project Buffer symbol to change the symbology.

For the fill color select Sugilite Sky.

[image: ]

And for the Outline Color Select No Color.

[image: ]

Select OK.

Step 9

If you want to symbolize a layer based on a field in your table you could use categories in the symbology tab to do this.

Right click on the Area_Footprints feature class and select Properties.

Select the Symbology tab and select Categories.

[image: C:\Users\hoskir\Desktop\Untitled-1.gif]

In the Value Field box select the drop down arrow and make sure Name is selected.
In the Color Ramp Box select the color ramp that has different shades of purple.
[image: ]
Click the Add All Values                    Button.

Uncheck the <all other values> box, this will keep that value from showing up in the Table of Contents.

[image: C:\Users\hoskir\Desktop\Untitled-1.gif]





Select OK.

Step 10

Single click on the COUNTY symbol, find and select Hollow in the Symbol Selector.

Select OK.

[image: ]

Step 11

Single click on the Cave symbol, select Tecate Dust for the Fill Color and Leather Brown for the Outline Color. Set the outline width to 1.

[image: ]     [image: ]

Select OK.

Step 12

Double click on Missouri LRS to open the properties box.  In the General Tab change the layer name to Routes.
[image: ]
In the Symbology tab click the Import               button.

[image: C:\Users\hoskir\Desktop\Untitled-1.gif]
[image: ]
Click the folder icon        and browse to j:\gis_proj\class_data\chapter 09 exercise select the routes.lyr and click Add.

Select OK.
Make sure DESG is selected in the Import Symbology Matching Dialog box that pops up.

[image: C:\Users\hoskir\Desktop\Untitled-1.gif]


Click OK.

[image: C:\Users\hoskir\Desktop\Untitled-1.gif]

Notice how it imports the Symbology and Labels from the Layer file.

Click OK.


Step 13

Rename J5P0347A.dgn Polyline_UTM to J5p0347a.

Right click on j5p0347a and select Properties. Select the Symbology tab and click the Symbol button.  

In the Symbol Selector select (single click) Freeway for the style.

[image: C:\Users\hoskir\Desktop\Untitled-1.gif]

Change the color to Electron Gold. 

[image: ]
[image: ]  
Select the Edit Symbol                   button.





Select the gold line in the layers box and change the Line Caps to Round.

Select the black line in the layers box and change the Line Caps to Round also.

[image: C:\Users\hoskir\Desktop\Untitled-1.gif]



Select OK.

Select OK to exit the Symbol Selector.

















Click the Advanced Button in the Layer Properties and select Symbol Levels.

[image: ]

In the Symbol Levels Dialog box enable the Draw this layer using the symbol levels specified below and make sure the Join checkbox is marked.

[image: C:\Users\hoskir\Desktop\Untitled-1.gif]



This will join all of the arcs together and merge them to look like one solid line.

Select OK.

Select OK to close the Layer Properties box and apply the symbology changes.








Step 14

Open the Properties for Polylines layer.

[image: ]
In the General Tab rename the layer to j5p0347g.

In the symbology tab click the Import button.

Import the symbology from the layer j5p0347a by selecting  j5p0347a in the drop down box.

[image: C:\Users\hoskir\Desktop\Untitled-1.gif]

Select OK.
[image: ]
Click on the Symbol button            and change the color to Cherry Cola.

[image: ]

Select OK.

Select OK to apply the changes and close the Layer Properties. 

Step 15

Rename the Wells_selection to PWS Wells.

Click on the PWS Wells symbology to open the symbol selector.

Select the symbol Circle 7 and change the size to 8.

[image: C:\Users\hoskir\Desktop\Untitled-1.gif]



Select OK.
Step 16

Rename Hazwaste_clip to Hazardous Waste Sites.

Click on the newly renamed Hazardous Waste Sites symbol to bring up the Symbol Selector.

[image: ]Click the Style References Button                                to add a new set of symbols to choose from.

Scroll down and click in the empty box to the left of Environmental.

[image: C:\Users\hoskir\Desktop\Untitled-1.gif]

Select OK.

In the Symbol Selector scroll down and select Hazardous for your symbol and change the size to 8.

 [image: C:\Users\hoskir\Desktop\Untitled-1.gif]



Select OK.

Step 17

Save your ArcMap Document.

Now you will be adding some labels to your map.  The legend you will make in your layout will define most of the information in your map but there is some information which will require Labels to make your map read more clearly.

Now you will be adding some labels to your map.  The legend you will make in your layout will define most of the information in your map but there is some information which will require Labels to make your map read more clearly.

Step 18

First add some labels to the State Routes using the Route Annotation tool on the TMS 10 Toolbar.

To use the Annotation tool you need to be in the Layout View.  Select View > Layout View in the Menu Bar.

[image: ]

Use your bookmarks and make sure you are zoomed to j5p0347g.
[image: ]
Select the      shield on the TMS 10 Toolbar.  It will pop up a box asking, is this the desired map view?  Select Yes.


If you are running an ArcView License you may get the error…
[image: C:\Users\hoskir\Desktop\Untitled-1.gif]
If you keep having problems getting this to run give us a call and we can find out who is using the Maplex extension.




In the Save annotation Box select Save annotation as graphics in the map (Simple), and label all the routes EXCEPT Outer Roads, City Streets, County Roads.
[image: C:\Users\hoskir\Desktop\Untitled-1.gif]

Select OK.

Step 19

Switch back to Data View.
[image: ]
Use the Select Elements tool       to move any of the shields covering any other symbology.

[image: ]  [image: ]

Step 20

Next label the Area_Footprints feature class.

Right click on Area_Footprints and select Properties.  Select on the Labels tab.



Make sure the box is checked for Label Features in this layer, and the Method should be Label all the features in the same way.

[image: ]

Text String: Choose the Name Field.

[image: ]

In the Text Symbol area change the font size to 6 and make the text Bold.

Click the Symbol button.

[image: ]


In the Symbol Selector scroll down and select Banner Text, Rounded, then click on the Edit Symbol button.

Select the Advanced Text tab and click on the Properties button under Text Background.

[image: ]

Click on the Symbol button.

[image: ]


For the fill color use Lepidolite Lilac.

[image: ]

Change the outline width to .5 and make sure the outline color is Black.

[image: ]

Click OK on the dialog boxes to close them. (5 times)

Step 21

Right click on the City Limits layer and select Properties. Click on the Labels tab.

Make sure the box is checked for Label Features in this layer, and the Method should be Label all the features in the same way.

Text String: Choose the Name Field.
In the Text Symbol area change the font size to 8 and make the text Bold.

[image: ]

Select OK.

Step 22

The Final steps will be to take the labels you just made and convert them into Annotation so you can move them to a more suitable location.

Right click on the Area_Footprints layer and select Convert Labels to Annotation.

[image: ]

Store the Annotation In the Map, and Create Annotation For Features in Current Extent.

Leave the Convert unplaced labels to unplaced annotation checked.

[image: ]

Click the Convert button.

Follow the same steps for the City Limits layer.

Step 23
[image: ]
Use the Select Elements       tool in the Tools toolbar to move the Annotation to a more suitable location.

[image: ] [image: ]
Step 24

Save your Map Document and close ArcMap.


End of Chapter 9 Exercise.
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