ArcGIS 9

ArcMap

Us




Copyright © 2000-2004 ESRI
All rights reserved.
Printed in the United States of America.

The information contained in this document is the exclusive property of ESRI. This work is protected under United States copyright law and other international copyright treaties and
conventions. No part of this work may be reproduced or transmitted in any form or by any means, electronic or mechanical, including photocopying and recording, or by any information storage
or retrieval system, except as expressly permitted in writing by ESRI. All requests should be sent to Attention: Contracts Manager, ESRI, 380 New York Street, Redlands, CA 92373-8100,
USA.

The information contained in this document is subject to change without notice.

DATA CREDITS
Quick-Start Tutorial Data: Wilson, North Carolina.
Population Density—Conterminous United States Map: U.S. Department of Census.
The African Landscape Map: Major Habitat Types—Conservation Science Program, WWF-US; Rainfall—ArcAtlas™, ESRI, Redlands, California; Population data from EROS Data Center
USGS/UNEP.
Amazonia Map: Conservation International.
Forest Buffer Zone—100 Meters Map: U.S. Forest Service (Tongass Region).
Horn of Africa Map: Basemap data from ArcWorld™ (1:3M), ESRI, Redlands, California; DEM and Hillshade from EROS Data Center USGS/UNEP.
Mexico: ESRI Data & Maps CDs, ESRI, Redlands, California.
Mexico: 1990 Population: ESRI Data & Maps CDs, ESRI, Redlands, California.
Population Density in Florida (2001): ESRI Data & Maps CDs, ESRI, Redlands, California.
Rhode Island, the Smallest State in the United States: Elevation data from the USGS, EROS Data Center; other data from ESRI Data & Maps CDs, ESRI, Redlands, California.
Countries of the European Union: Member States and Candidate Country information from EUROPA (The European Union On-Line); ESRI Data & Maps CDs, ESRI, Redlands,
California.
Mexico Population Density Map: ESRI Data & Maps CDs, ESRI, Redlands, California.
Health Care in the United States Map: Population data from U.S. Department of Census; Health Service Areas from the trustees of Dartmouth College; Service Providers data from
Healthcare Financing Administration.
Clark County Land Use Map: Clark County Office, Washington State.
Southeast Asia Population Distribution Map: ArcWorld (1:3M), ESRI, Redlands, California.
Global 200—World’s Biologically Outstanding Ecoregions Map: Ecoregions data from Conservation Science Program, WWF-US; Country boundaries from ArcWorld (1:3M), ESRI,
Redlands, California.
Australia Map: Major Habitat Types data from Conservation Science Program, WWE-US; Basemap from ArcWorld (1:3M), ESRI, Redlands, California.
New Hampshire Telecom Map: Geographic Data Technology, Inc.
Redlands Image: Courtesy of Emerge, a division of TASC.

CONTRIBUTING WRITERS
Melanie Harlow, Rhonda Pfaff, Michael Minami, Alan Hatakeyama, Andy Mitchell, Bob Booth, Bruce Payne, Cory Eicher, Eleanor Blades, Ian Sims,
Jonathan Bailey, Pat Brennan, Sandy Stephens, Simon Woo

U.S. GOVERNMENT RESTRICTED/LIMITED RIGHTS
Any software, documentation, and/or data delivered hereunder is subject to the terms of the License Agreement. In no event shall the U.S. Government acquire greater than RESTRICTED/
LIMITED RIGHTS. At a minimum, use, duplication, or disclosure by the U.S. Government is subject to restrictions as set forth in FAR §52.227-14 Alternates I, 11, and III (JUN 1987); FAR
§52.227-19 (JUN 1987) and/or FAR §12.211/12.212 (Commercial Technical Data/Computer Software); and DFARS §252.227-7015 (NOV 1995) (Technical Data) and/or DFARS §227.7202
(Computer Software), as applicable. Contractor/Manufacturer is ESRI, 380 New York Street, Redlands, CA 92373-8100, USA.

ESRI, the ESRI globe logo, ArcInfo, ArcEditor, ArcView, ArcMap, ArcCatalog, ArcGIS, ArcReader, ArcAtlas, ArcWorld, ArcSDE, SDE, Spatial Database Engine, ArcObjects, PC ARC/INFO,
ArcIMS, ArcPress, ArcToolbox, GIS by ESRI, the ArcGIS logo, Geography Network, the Geography Network logo, www.geographynetwork.com, and www.esri.com are trademarks, registered
trademarks, or service marks of ESRI in the United States, the European Community, or certain other jurisdictions.

The Microsoft Internet Explorer logo is a trademark of Microsoft Corporation.

Other companies and products mentioned herein are trademarks or registered trademarks of their respective trademark owners.



Contents

Getting started

1 Welcome to ArcMap 3

Visualizing information 4

Working geographically 5

Showing relationships 6

Solving problems 7

Creating and updating data 8
Presenting results 9

Developing mapping applications 10
Tips on learning ArcMap 11

2 Quick-start tutorial 13

Exercise 1: Exploring your data 14

Exercise 2: Working with geographic features 28
Exercise 3: Working with tables 42

Exercise 4: Editing features 51

Exercise 5: Working with map elements 59

3 ArcMap basics 65

Basics of mapmaking 66

Mapping and GIS 72

Layers, data frames, and the table of contents 73
Starting ArcMap 75

Openingamap 77

Using the table of contents 78

Data view and layout view 80

Moving around the map 81

Setting bookmarks 83

Opening magnifier and overview windows 86
Exploring dataonamap 87

Using the map cache to improve geodatabase performance in ArcMap 90



Working with the map cache 91
Getting help 95

Saving a map and exiting ArcMap 98
Keyboard shortcuts in ArcMap 100

Displaying data

4 Displaying data in maps 105
Creating anew map 106
Adding layers 108
Adding coverages, shapefiles, and geodatabases 110
Adding data from the Internet 112
Adding data from a GIS server 113
Adding TINs as surfaces 115
Adding CAD drawings 116
Adding x,y coordinate data 118
Adding route events 119
Creating and adding a new feature class 121
About coordinate systems 123
Specifying a coordinate system 126
How to reference dataonamap 130
Referencing dataonamap 131
Repairing and updating data links 132

Using ArRcMaP



CONTENTS

5 Working with layers 135

Description of alayer file 136

Layer property functionality 137

Adding layers 138

Changing alayer’stext 139

About the drawing order 140

Copying layers 141

Removing layers from the map 142
Grouping layers 143

Saving a layer to disk 146

Accessing layer properties 147
Displaying a layer at specific scales 148
Creating a transparent layer 150
Changing a layer’s source data 151
Changing the appearance of the table of contents 153
Using data frames to organize layers 154

6 Symbolizing features 157

A map gallery 158

Drawing all features with one symbol 163

Drawing features to show categories such as names or types 165
Managing categories 168

Ways to map quantitative data 171

Standard classification schemes 172

Setting a classification 175

Representing quantity with color 178

Representing quantity with graduated or proportional symbols 180
Representing quantity with dot densities 183

Representing quantity with charts 185

Drawing features to show multiple attributes 188

Drawing TINs as surfaces 189

Drawing CAD layers 191

Working with advanced symbolization 193



vi

7

8

Working with graphics and text 203
Working with graphics 204

Drawing points, lines, and circles 205

Selecting graphics 209

Moving, rotating, and ordering graphics 210
Aligning, distributing, and grouping graphics 213
Joining graphics 215

Storing graphics as annotation 216

Working with textin ArcGIS 218

Adding text 220

Working with labels 224

Displaying labels 229

Specifying the text of labels 233

Building label expressions 235

Prioritizing and positioning labels 238

Converting labels to annotation 241

Working with annotation 246

Displaying annotation 249

Using text formatting tags 251

Working with styles and symbols 253

The Style Manager 254

Controlling which styles are referenced in ArcMap 255
Organizing style contents 256

Saving the current styles 258

Creating and modifying symbols and map elements 259
Creating line symbols 261

Creating fill symbols 264

Creating marker symbols 268

Creating text symbols 271

Modifying and saving symbols and elements as you work
Working with color 277

Working with color ramps 280

275

Using ArRcMaP



CONTENTS

9 Working with rasters 283

Adding a raster dataset to your map 284

Using raster catalogs 286

Rendering raster datasets and raster catalogs 287
The RGB Composite renderer 289

The Unique Values renderer 290

The Stretched renderer 291

The Classified renderer 292

The Colormap renderer 293

Raster resolution 294

Ways to enhance raster display and efficiency 295
Faster drawing with pyramids 297

Using the Effects toolbar 298

Applying contrast stretches 300

Changing the appearance of background values 301
Using the geodatabase raster catalog selection environment
Projecting rasters on the fly 304

About georeferencing 305

The Georeferencing toolbar 307

Georeferencing a raster dataset 308

302

vii



Querying data

10 Working with tables 313

Elements of atable 314

Opening a layer’s attribute table 315
Loading existing tabular data ontoamap 316
Arranging columns 317

Controlling a table’s appearance 320
Locating and viewing records 323
Sorting records 325

Selecting records 327

Exporting records 330

Summarizing data 331

Adding and deleting fields 332
Editing attributes 333

Making field calculations 335

About joining attribute tables 337
Joining attribute tables 340

11 Looking at data with graphs 345

Choosing which type of graph to make 346
Creating a graph 347

Displaying a graph 350

Modifying a graph 351

Creating a static copy of a graph 357
Managing graphs 358

Saving and loading a graph 359

Exporting a graph 360

viii Using ArRcMaP



12 Creating reports 361

About reports 362

Creating a simple report 366
Setting the report type and size 368
Working with fields 370
Organizing reportdata 374

Adding report elements 376
Controlling the presentation 381
Saving and loading a report 384
Using Crystal Reports 386

13 Querying maps 389
Identifying features 390
Displaying a Web page or document about a feature 391
Selecting features interactively 393
Selecting features by searching with a SQL expression 397
Building a SQL expression 398
Ways to find features by their locations 402
Selecting features by their locations 404
Specifying how selected features highlight 405
Displaying information about selected features 406
Exporting selected features 408
Joining the attributes of features by their locations 410
Taking geoprocessing further 413

CONTENTS



14 Analyzing geometric networks 415

Geometric networks 416

Opening a geometric network 417

Symbolizing network features 419

Adding network features 421

Enabling and disabling features 423

Adding the Utility Network Analyst toolbar 424
Exploring the Utility Network Analyst toolbar 425
Flow direction 428

Displaying flow direction 430

Setting flow direction 432

Tracing on networks 434

Tracing operations 437

Map output

15 Laying out and printing maps 453
About map templates 456
Starting a map from a template 457
Saving a map as a template 458
Setting up the page 460
Customizing data frames 463
Using rulers, guides, and grids 466
Adding data frames 473
Adding map elements related to data frames 477
Creating grids and graticules 489
Adding other map elements 495
Aligning and grouping map elements 500
Printingamap 502
Changing the layout 507
Exportingamap 508

Using ArRcMaP



CONTENTS

Customization

16 Customizing ArcMap 513

Basic user interface elements 514

Hiding and showing toolbars 517
Creating custom toolbars 518

Changing a toolbar’s contents 520
Modifying context menus 522

Changing a command’s appearance 525
Creating shortcut keys 527

Saving customizations in a template 530
Changing where customization changes are saved by default
Setting toolbar options 533

Creating, editing, and running macros 534
Creating custom commands with VBA 537
Working with UIControls 539

Adding custom commands 540

Updating the ArcID module 541

Locking documents and templates 542
Changing VBA security 544

Glossary 545

Index 567

532

Xi






Getting started

Section 1






Welcome to ArcMap

IN THIS CHAPTER

e Visualizing information

e Working geographically

e Showing relationships

e Solving problems

e Creating and updating data

¢ Presenting results

e Developing mapping applications

* Tips on learning ArcMap

Welcome to ESRI® ArcGIS® ArcMap™, the premier software for desktop
geographic information system (GIS) and mapping technology. ArcMap gives
you the power to:

Visualize. In no time you’ll be working with your data geographically:
seeing patterns you couldn’t see before, revealing hidden trends and
distributions, and gaining new insights.

Create. It’s easy to create maps to convey your message. ArcMap
provides all the tools you need to put your data on a map and display it
in an effective manner.

Solve. Working geographically lets you answer questions such as “Where
is...7”, “How much...?”, and “What if...?”. Understanding these
relationships will help you make better decisions.

Present. Showing the results of your work is easy. You can make great-
looking publication-quality maps and create interactive displays that link
charts, tables, drawings, photographs, and other elements to your data.
You’ll find that communicating geographically is a powerful way to
inform and motivate others.

Develop. The ArcMap customization environment lets you tailor the
interface to suit your needs or the needs of your organization, build new
tools to automate your work, and develop standalone applications based
on ArcMap mapping components.

The next few pages show you some of the things you can do with ArcMap.
As you start making your own maps, you’ll discover even more.



Visualizing information

Sometimes just looking at a map will tell you what you want to know. Maps not only tell you where things are, but also what’s special
about them. This population map shows you where people live in the United States. From it, you can easily see where the major

metropolitan areas are located.
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Do you live in a populated area? Areas drawn with dark blue have a lower population density than areas drawn with

yellow and brown.
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Working geographically

Maps are not static displays; they’re interactive. You can browse a map—taking a closer look at a particular area—and point at features
to find out more about them.
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Showing relationships

You can show relationships between features by opening tables and creating charts, then adding these elements to the map.
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Charts and tables complement the map because they quickly summarize information that would otherwise take more
time to understand.

6 Using ArRcMaP



Solving problems

You can search a map for features that meet particular criteria—for instance, find features by name, proximity, or characteristic.
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Finding forest habitats within 100 meters of roads aids in assessing environmental impact.
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Creating and updating data

You can keep your data current with the latest information from the field. ArcMap has integrated editing tools to help you update data
or create new data.
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As a city grows, so too does its parcel database. ArcMap lets you edit both the geometry and attributes of features.
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Presenting results

You can create high-quality maps and present them to others. Embed maps in reports, publish them on the Web, export them to
standard formats, or print them out to hang on the wall.
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Developing mapping applications

You can develop custom mapping applications. Customize the out-of-the-box capabilities of ArcMap using the built-in Visual Basic® for
Applications (VBA) programming environment or your favorite programming language. With ArcMap, you can customize the interface
to suit your needs, write macros to automate work, or use ArcMap components to embed mapping capabilities into other software you
create.
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Automate your work with macros.
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Tips on learning ArcMap

If you’re new to GIS and mapping, remember that you don’t have
to learn everything about ArcMap to get immediate results. Begin
learning ArcMap by reading the ‘Quick-start tutorial’. This
chapter shows you how quickly and easily you can make a map
and gain insights into the steps you’ll use to create your own.
ArcMap comes with the data used in the tutorial, so you can
follow along step by step at your computer. You can also read the
tutorial without using your computer.

If you prefer to jump right in and experiment on your own, take a
look at some of the maps distributed with ArcMap. Try browsing
a map, changing symbols, and adding your own data.

When you’re ready to build your own maps, you’ll find that
ArcMap comes with useful data you can use directly or as
basemaps for your own data. If you don’t find what you need,
more data is available from ESRI, other organizations, and the
Internet. ArcMap also comes with a lot of predefined symbols,
North arrows, and scalebars to make building maps easier.

Finding answers to questions

Like most people, your goal is to complete your tasks while
investing a minimum amount of time and effort on learning how
to use software. You want intuitive, easy-to-use software that
gives you immediate results without having to read pages of
documentation. However, when you do have a question, you want
the answer quickly so you can complete your task. That’s what
this book is all about—getting you the answers you need when
you need them.

This book describes the mapping tasks—from basic to
advanced—that you’ll perform with ArcMap. Although you can
read this book from start to finish, you’ll likely use it more as a
reference. When you want to know how to do a particular task,
such as saving a map, just look it up in the table of contents or
index. What you’ll find is a concise, step-by-step description of

WELcomE To ARcMAaP

how to complete the task. Some chapters also include detailed
information that you can read if you want to learn more about the
concepts behind the tasks. You may also refer to the glossary in
this book if you come across any unfamiliar GIS terms or need to
refresh your memory.

Getting help on your computer

In addition to this book, the ArcGIS Desktop Help system is a
valuable resource for learning how to use the software. To learn
how to use Help, see ‘Getting help’ in Chapter 3.

Learning about ArcMap extensions

ArcMap extensions are add-on programs that provide specialized
GIS functionality. Extensions that come with ArcMap are covered
in this book.

Contacting ESRI

If you need to contact ESRI for technical support, refer to
‘Contacting Technical Support’ in the ‘Getting more help’ section
of the ArcGIS Desktop Help system. You can also visit ESRI on
the Web at www.esri.com and support.esri.com for more
information on ArcMap and ArcGIS.

ESRI education solutions

ESRI provides educational opportunities related to geographic
information science, GIS applications, and technology. You can
choose among instructor-led courses, Web-based courses, and
self-study workbooks to find educational solutions that fit your
learning style. For more information, go to www.esri.com/
education.
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Quick-start tutorial

IN THIS CHAPTER

e Exercise 1: Exploring your data

e Exercise 2: Working with geo-
graphic features

e Exercise 3: Working with tables
e Exercise 4: Editing features

e Exercise 5: Working with map
elements

The best way to learn ArcMap is to try it yourself. This tutorial guides you
through some basic ArcMap skills as you create and print a set of maps for a
county that is planning to expand its airport.

Residents of the county have identified several issues they are concerned
about. These include noise affecting schools and houses near the airport and
increased traffic along major roads. In this tutorial, you’ll first create and print
a map showing schools near the airport. Then you’ll place this map—along
with two other maps that show land use surrounding the airport and population
density for the county—on a wall-sized poster for display.

In the tutorial, you’ll learn how to:

* Display map features.

* Add data to your map.

* Edit geographic data.

* Work with data tables.

* Query and select geographic features.
* Create a summary chart.

e Lay out and print a map.

There are five exercises. Each exercise takes between 30 and 45 minutes to
complete. You can work through the entire tutorial or complete each lesson
one at a time.
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Exercise 1: Exploring your data

In this exercise, you’ll create a map showing locations of
schools near the airport, along with a noise contour, to see
which schools may be affected by noise from the airport.
The noise contour is based on the 65 Community Noise
Equivalency Level (CNEL), which indicates areas
experiencing more than 65 decibels of noise, averaged over
a 24-hour period. In many cases, buildings within the

65 CNEL will need soundproofing or other mitigation
measures.

The exercises in this chapter use the tutorial data distributed
with ArcMap. The default install location of the data is
C:\ArcGIS\ArcTutor\Map. The exercises require that you
have write access to this data. If you don’t, you’ll need to
copy the data to a location that you do have write access
to.

Starting ArcMap

ArcMap lets you explore your geographic data and create
maps for display.

1. Click the Start button on the Windows taskbar.
2. Point to Programs.

3. Point to ArcGIS.

4. Click ArcMap.
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Opening an existing map document

The first time you start ArcMap, the Startup dialog box
appears. The Startup dialog box offers you several options
for starting your ArcMap session. For this exercise, you
want to open an existing map document.

1. Double-click Browse for maps. If this is not the first
time ArcMap has been started and the Startup dialog
box does not appear, click File on the Main menu and
click Open.

% ArcMap
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@ i Atemplate

Templates provide ready-touse lavouts and bass maps
for various geographic regions.
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I Immediately 2dd data
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2. In the dialog box, click the Look in dropdown arrow, and
navigate to the Map folder on the local drive where you
installed the tutorial data (the default installation path is
C:\ArcGIS\ArcTutor\Map).

3. Double-click airport.mxd. ArcMap opens the map.

Look in: Ia tap

R el =

'ﬁéair port,md

File name: |airp0rt.mxd

Open |
j Cancel |

4

Files of type: IAICM ap Documents [* mad)

™ Open as read-only

ArcMap stores a map as a map document (.mxd) so you
can redisplay it, modify it, or share it with other ArcMap
users. The map document doesn’t store the actual data, but
rather references the data stored on disk along with
information about how it should be displayed. The map
document also stores other information about the map, such
as its size and the map elements it includes (title, scalebar,
and so on).

To the left of the ArcMap display window is the table of
contents, showing you which geographic layers are
available to display. To the right is the map display area.

QUICK-START TUTORIAL

Table of contents Map display area
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This particular map contains the following layers in a data
frame called Schools:

schools locations of elementary, middle, high, and
private schools

runways location of airport runways

arterials major roads

cnel65 the noise contour

airport_area  the proposed airport expansion zone

county the county boundary

The map currently displays the arterials, noise contour,
airport area, and county boundary. Their boxes are checked
in the table of contents.
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Moving around the map 2. If necessary, use the Pan tool (the hand) on the Tools
toolbar to reposition the map so the noise contour is in
the center of the display area (hold the mouse button
down while dragging in the direction you want to move
the features, then release the button).

The Tools toolbar lets you move around the map and query
the features on the map. Place your pointer over each icon
(without clicking) to see a description of each tool.
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Displaying a layer

The table of contents lets you turn layers on and off in the

1. Using the Zoom In tool, draw a box around the noise display. To display a layer, check the box next to its name.
contour to zoom in. Place the pointer on the upper-left To turn it off, uncheck it. Display the schools and runways
part of the contour, press the mouse button, and hold it by checking their boxes in the table of contents. For more
down while dragging to the lower right. You’ll see the information, see Chapter 5, ‘Working with layers’.

box drawn on the screen. When you release the mouse
button, ArcMap zooms in to the area
defined by the box.
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Changing the display symbol

ArcMap lets you change the colors and symbols you use to
display features. You’ll change the symbols for schools
from a dot to a standard symbol used for schools on many

maps.

1. Click the dot symbol in the table of contents to display

the Symbol Selector window.

Table Of Contents

5 £F Schools
= schools

= TUNAaYS

2. Scroll down until you find the School 1 symbol. Click it.

Symbol Selector H
Categany: I Al j - Preview
= |
? v
Question Ingquiry Check 1 Ot
- Optiors
LCalor: .|v
lz ;‘K % Size: 18.00 _l:
Check 2 Asterisk 1 Asterisk 2
Angle: 000 =
Asterisk 3 Asterisk 4
Bropetties...
; -B T Mare Symbols: -
School 2 Airplane Airfield
Save Reset

_ _ =l ’Il Cancel
(3

QUICK-START TUTORIAL

3. Click OK. The schools are drawn with the new symbol.

J File Edit Yiew Inert Selection Tooks Window Help ‘

losEa|l =mex |0 o |e|fmm j\g_\@ggm‘
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[ [230296967 72363605 Feet A

You can also open the symbol dialog box by right-clicking
the layer name, choosing Properties from the menu that
appears, and clicking the Symbology tab. To simply change
the color of a symbol, right-click the symbol in the table of
contents to display the color palette. For more information
on changing display symbols, see Chapter 6, ‘Symbolizing
features’.
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Identifying a feature

There is one school that may be within the noise contour
around the airport.

1. Using the Zoom In tool, draw a box around the school to
zoom in.

/

£, —0

N/

You can see that the school is indeed within the noise
contour.

| 8 Insent Selection Tools window Help [
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2. Click the Identify tool on the Tools toolbar. The Identify
Results window appears.

Tools B

® &

Ww EA
AR &

@
-
Rk
on[©

2
& | dertify

3. Move the mouse pointer over the school and click. The
name of the school (Northwestern Prep) is listed in the
Identify Results window. Notice that only the features in
the topmost layer are identified. You can also identify
features in other layers by choosing the specific layers
you want to identify by clicking the Layers dropdown
arrow in the dialog box.

Identify Results (<]
Layers: |<Top-mosl layers ﬂ
(- schools ILocation: (2310739951422 741297.053352)
Northwestern Pren Sl [ vake
FID 1
Shape Fuaint
NAME Mortheestem Prep
SCHOOL_ID 1
< |

Close the Identify Results window.
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4. Click the Back button on the Tools toolbar to return to
your previous view.
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Adding graphics

You can add text and other graphics to your display using
the Draw toolbar at the bottom of the ArcMap window.

1. Click the New Text button. The pointer changes to a
crosshair with an A.

J Dirawing = h 'f:} |Ej iﬂj =
(1)

2. Move the mouse pointer near the school you identified
and click.

3. In the text box that appears, type “Northwestern Prep”
and press Enter.

QUICK-START TUTORIAL

|N0r1hwestern Frep | —0

\V4

A blue dotted line surrounds the text, indicating it is
currently selected. You can drag the text to a new
position by clicking and holding down the mouse button
while dragging the text, then releasing the button.

—

Nurthv-?g[?ern Frep

\V4

4. When you’re finished positioning the text near the
school, click outside the text box to deselect it.

For more information on working with text, see Chapter 7,
‘Working with graphics and text’.
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Laying out a map

ArcMap lets you work in data view or layout view. Data
view focuses on a single data frame. Use data view when
exploring or editing your data. Layout view shows you how
the map page looks. Use layout view when composing and
printing a map for display. You can also explore and edit
your data in layout view if you want. All the tools and
options available in data view are also available in layout
view.

You can change the size and orientation of the page in
layout view. In this case, you’ll create a 16- by 12-inch map
with a landscape orientation.

1. Click the Fixed Zoom Out button on the Tools toolbar
several times to zoom to a smaller map scale.

2. Click the View menu and click Layout View. The Layout
toolbar appears, and the display changes to show the
page layout with rulers along the side.

Layout toolbar

e EEEENCE sl EE P

| Fie 8 Yo s S Took o ts \
|DEE&|F E@r|o e A =15
—— i [ i1 22 138 4
#
hirl
O e (A i
| awng~ [ % 3|10/~ A ~ 7= [l [0 Bz u A~ &~ - -~
[l 185 4 incher Z
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. Right-click anywhere on the layout background and click

Page and Print Setup. You can also access Page and
Print Setup from the File menu.

i it Selyp.
[ Change Layaut
Toagle Dratt Mode

& Zoom o Selected Elements

NEE

B3 Copy Map To Cipboard

& paste Clilsy
Bl Select Al Elements
O Unselect All Elements

EE

Fulers
Guides
Girid

Matgins

L1

Options.

a5l 4

. Make sure the Use Printer Paper Settings box is not

checked—otherwise, the page size will default to be the
same as your printer. If your printer does not print larger
sizes, you can scale down the map when you print it, as
you’ll see later in this exercise.

. Check Scale Map Elements proportionally to changes in

Page Size. That way, the data will be rescaled to fit the
page.

6. Set the Map Page Size Page Orientation to Landscape.
7. Set the page width to 16 and the height to 12 inches by

clicking in each box and typing over the existing values.
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Page and Print Setup (21

[~ Prirter Setup

Hame:

Stalus: Ready
Type:

Where:

Commants:

Siee: Letier ~ [ Pt Paper
Source: Automaticaly Select | Pinter Margins

[ thap Pane (Page Lavaus)
Sample Map Elemerts

Oiient gtior: & Portrait  Landscape

- Map Page Si
=~ Use Printer Paper Seftings

it
Standard Sizes: [ Custom E

Height: 12 Inches -
e Orentation: € Patiak & Landscape

I St Frinter Memains on Lapont W Seale Map Elements proportionally to changes in Page Size

[ o | concel

@ o

8. Click OK. The page display and rulers change to reflect
the new size and orientation. You may need to resize
your data frame manually to make it look like the map
below. To do this, click the Select Elements tool on the
Tools toolbar, click the data frame, and resize the data
frame using the blue selection handles.

| Ble Edt View Inset Seloctin Teok widow e [
B TR o AL =1L
—————=¢ " F 5 F F P T F P 1o % om e A

ol Sdection o ; _>Iﬂ
| orawig = [ & 0[] A ~ 22 [0 Sfc <] Bz u Av B B
[ 114 002 nches Y
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Zooming in on the page

The Layout toolbar controls your view of the scale and
position of the whole map (as opposed to the data layers on
the map). By default, the map size is set so you can see all
of it. But at this scale it’s hard to see the school name.

1. Click Zoom to 100% on the Layout toolbar. The page is
displayed at the actual printed size so you can see the
detail.

Layout =]

(@ (@ [ B3 6 3 GO | (e W fex =] | B B | o

2. Click the Pan button on the Layout toolbar and drag the
map to the lower left so you can see the name of the
school.

Layout =]
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3. Click the Zoom Whole Page button on the Layout
toolbar to see the entire page again.
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]
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@@ EE 0 8RR

)
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Inserting map elements

ArcMap makes it easy to add titles, legends, North arrows,
and scalebars to your map.

1. Click Insert on the Main menu and click Title. In the box
that appears, type the title for your map, “Schools and
, and press Enter.

Noise Contour”

F ain kenu

Fil= Edit Wiew Inzert Selection Tool: “Windomw Help

=% Data Frame

oo

A Ten
Gy Meatine

=7 Legend..

Marth Arraw..
Scale Bar...

Scale Text..

Picture. ..

Bl =

Ohiject...

Sehools and Moise Contour]

it

ZAVAN
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2. On the Draw toolbar at the bottom of the window, click 4. Click Insert and click Legend.
the Text Size dropdown arrow and click 36 to change
the title to 36 point. bdain ey

Fil= Edit Wiew Inzert Selection Tool: “Windomw Help
-
Drawing V,T®| O« A~ = ||A|ia| j IE e g Diata Frame

4 fg] Title
1@ A Test

I e atlire

;g _ ] Morth Arow...

w= Scale Bar

Em Scale Test..
[ Ficture...
Object...

3. Click the title and drag it so it’s centered at the top of the
map.

Schools anfigoise Cantour 6 The Legend Wizard appears.

5. Click Next several times to step through the wizard
accepting the default legend parameters. Click Finish
when done.

Legend Wizard

i~ Legend ltems represent the map layers shown in your legend

Map Layers
S _>| schacl LI
Tunwaps funways

arterisls arterials

¥ 1

chelEs crels

airport_area airpart_area

county county

[

The Draw toolbar lets you add and change the format
(font, size, color, and so on) of text and graphic
elements—such as boxes, callout lines, or circles—on o
your map.

Siet the number of columns in your lsgend: |1 _|:C'

< Back I Mext » I Cancel
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By default, ArcMap scales the legend to the page and
includes all the layers that are currently displayed. You
can modify the legend by right-clicking it and choosing
Properties from the menu that appears. For now, just use
the default legend.

6. Click and drag the legend to the lower-left corner of the
map.

L

7. Click Insert and click North Arrow. The North Arrow
Selector window appears.

Main Meru x|
File Edit “iew |nzett Selection Tool: ‘Window Help

% DataFrame

fmg] Title
A Ten
gy Meatline

i Legend...

== Scale Bar..

bl Scale Text..
[s3] Ficture...
Dhiject...
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8. Click ESRI North 1 and click OK. Click and drag the
North arrow so it is to the right of the legend.

North Anow Selector

[2]x]
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9. Now insert a scalebar from the Insert menu. Click Scale
Line 1 in the Scale Bar Selector window and click OK.

[MainMenu M|
File Edit “iew |Inzet Selection Tools “Window Help

=% Data Frame

frg Title
A Text
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7 Legend..
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Gz Scale Text..
[] Picture..
DObject...
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0 50100 200 Miles

0 50100 200 Miles

Scale Line 2
0 50700 200 Miles
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Scale Line 2
R IMiles
024 3
Stepped Scale Line
Uoud Zuu sug 4uu
I W ies

Albemating Scale Bar 1
Miles _ Popetes. |

N
0 50100 200 300 400

tare Styles - |
Altemating Seale Bar 2
‘Tuu Save Beset |
[ IMiles =
4 |® [ Cancel |

QUICK-START TUTORIAL

10. Click and drag the scalebar under the legend and North
arrow.

11. Click the legend to select it; while holding down the
Shift key, click the scalebar to select it as well.

—h\_“‘——\

12. Click Drawing on the Draw toolbar, point to Align, and
click Align Left from the menu that appears. The
scalebar is now aligned with the left side of the legend.

oaw |
Drawing ’T@ |Ej A v ||,0] Arial =l
m Mew Annotation Group..
Active Annaotation T argat 3
T8 Group
181 Ungroup
Graphic Operations »
Order »
Hudge »

71 Alignto Margins

Diistribute 4 E
Ratate or Flip 4 & flign Center
Sl Align Bight

Ao T

Default Symbal Properties. ..
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Printing a map

At this point, your first map is finished. If you have a printer
connected to your computer, you can print the map.

1. Click File and click Print.
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2. If the map (which is 16 by 12 inches) is larger than your
printer paper, click Scale Map to fit Printer Paper.
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3. Click Setup.

Print [2]x]
Mame: WTYPOALIama Setup, e
Status: Ready
Type: HP Laserlet 4100 PS
Where:  lamaraw
Corments
Erinter Engine: ['windows Printer Properties.. D Printer Paper(s] that will be printed

Fast

Ratio:

1~ Output Image Quality (Resample Ratio)] ————————

[ ] HenPagz [Page Layout)

— [0 Sample Map Elements

Mormal Best

S E

e__

" Tile Map to Printer Paper
Lol
1 Tiies

fior |1 = w [ —

Humber of Copiss: |1 =

™ Frint to File

4. Click Landscape on the Printer Setup panel.

5. Click OK to close the Page and Print Setup dialog box.

Page and Print Setup HE
 Printer Setup
MName: [ TP Iama | Propetiss
Status: Ready
Tupe:
Where:
Comments:
z
Size Letter - I:. Printer Paper
Source: [ Butomatically Sslect - . Printer Margins
Sample Map Elements
~Map Page

I Use Printer Paper Seffings

s

fidth

Height

Orientatiorn:

Standard Sizes

Custom >
16 Inches B
12 Inches B

€ Porbait

% Landscape

I= Show Printer Marains on Layout - 2 Soale Map Elements proportionally to changes in Page Size

(5]
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6. Click OK on the Print dialog box to print your map.

Schools and Moise Contour

Saving a map

Save your map in the folder with the tutorial data. First,
though, ensure that ArcMap uses the full pathname of the
location of the data on your system. The airport map was
created using relative pathnames, so ArcMap would find
and display the data after the ArcTutor\Map folder is copied
to your system.

1. Click File and click Map Properties.
2. Click Data Source Options on the Properties dialog box.

Compents

Hyperlink base: I

Tempiate: Hommal mst

Data Sourcs Options. e

Cancel

W 5ave thumbnail image with map

3. Click Store full path names and click OK.

QUICK-START TUTORIAL

Data Source Dptions | x|

For file spstern path names to data sources:
s S |
. ro—
= Store [elative path names

4. Click OK on the Map Properties dialog box.

Now save a copy of your map. You’ll use this copy in the
subsequent exercises.

1. Click File and click Save As.

Main Menu

File Edit “iew Inzet Selection Toolz ‘window Help

0O new. ChleN
= Open... Ctrl+00
= Save Cirl+S

Save As

& AddData..

2. In the File name box, type “airport_ex”.
3. Click Save.

Save jn |8Map j ﬁl
airport. mxd

File name: Iairport_ex.mxd |

Save as lype: IArcMap Documents (% mxd] j

You can continue with the tutorial or stop and complete it at
a later time.
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Exercise 2: Working with geographic features

In this exercise, you’ll map the amount of each land use
type within the noise contour. You’ll add data to your map,
draw features based on an attribute, select specific
features, and summarize them in a chart.

If necessary, start ArcMap, navigate to the folder where
you saved the map from Exercise 1 (airport_ex), and open
the map.

Changing the page layout

First, you’ll create the map layout by changing the page size
and orientation.

1. Make sure you’re in layout view (click the View menu
and click Layout View).

Selection Tools Window Help

Jnaﬂé\sﬁ%ax\nm\ﬂramn o |4 & ® 21w |

T 2. B 13 5 B, 7 B, 8 [0 |1 [z 13 [14_ (5| 4|
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Schools and Noise Contour
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B ateisls
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B8 couny
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18, 15, I°

(AN

Dty [Scue] Seledon]| o 5 2.4 o
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[16.70 -3.08 Inches: i

Zoom o the whole map layout 5o you can ses it all

2. Click File and click Page and Print Setup.
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M ain Menu

File Edit Miew Inzert Selection Tool: Window Help
O Mew Chrl+M
Open... Chrl+0
Save Chrl+5
Save bz,

'|' 4dd Data...

T

" Page and Print Setup...
& Frirt Pressigs. ..

3. Click the Standard Sizes dropdown arrow and click
ANSI E. That sets the width and height to a standard
E-size page.

4. Click Portrait on the Map Page Size panel.

5. Uncheck Scale Map Elements proportionally to changes
in Page Size (this way, the existing map of schools will

remain the same size, rather than being scaled up to fit
the page).

Page and Print Setup [z]x]
1~ Printer S etup
Hame: [ WTYPOALama x| _Propeties.
Status: Ready
Tope:
Where:
Commants:
Z
Siee [l =] | ) PinerPaper
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Map Page
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N | ==
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I G Printer Merains on Uspout. || Seale Map Elements

© Landscape £ e

Cancel
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6. Click OK. The page size changes, and the existing map 8. Click and drag a box around the elements to select them.
is displayed in the lower-left corner.

o Sobclon Took o Hih \
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7. Click the Select Elements tool on the Tools toolbar. 9. Click and drag the group of elements to the upper

portion of the page.
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Ar wd
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@ f

For more information on page layout, see Chapter 15,
‘Laying out and printing maps’.
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Creating a new data frame

A data frame is a way of grouping a set of layers you want
to display together. Now you’ll add a new data frame to
show land use.

1. Click Insert and click Data Frame.

tain Menu
Fil= Edit Wiew Inzert Selection Tool: “Windomw Help
ﬁ [Drata Frame
fg] Title

The frame appears on the layout and is listed in the table
of contents.

| o £ Yot 3t T i 1
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T 648 12001nches 7,

Adding a data layer

You’ll map land use based on a code for each land parcel.
First, add the parcels layer to the data frame.

1. Click the New Data Frame data frame on the page so
only it is selected.
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2. Click the Add Data button on the Standard toolbar.

Add Data

DSHES| % Bb@|x|oo|Ef= &

3. Navigate to the Map folder on the local drive where you
installed the tutorial data (the default installation path is
C:\ArcGIS\ArcTutor\Map).

4. Double-click the airport geodatabase, airport.mdb.

5. Click the parcels layer and click Add.

Add Data
Lock in: IE airport. rdb

= airport_area

o ol slele| =

N ame: |parce|s Add
Show of type: IDatasets and Layers [*lyr] j Cancel |
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The data layer is added to the table of contents and
displays in the layout (the parcels may be a different
color on your map).

Fie Edt View Insert Selection Tools Window Help ‘
|DE@& s mBX|0 [T =G =
5, T =

&

&
Diply [Somea] Saeeion] o5 4] "
| pewing~ [W @ | 1Of*| A ~ = [0 S0 =] B 7 u A~ &~ 5~ =~

T [6.43 1200 Inches Y

All the data used in this tutorial is stored in a geodatabase.
ArcMap also lets you work with ArcInfo™ coverages,
shapefiles, image files, and many other data formats. For
more about geodatabases and other data formats, see

Using ArcCatalog.

Setting properties of the data frame

1. Right-click New Data Frame in the table of contents and
click Properties. You may need to hold your pointer over
the arrow at the bottom of the menu to see Properties in
the list.

QUICK-START TUTORIAL

O
=] sirport_area [Eamvert Latbels o Annatation,..
| 5“' [Famvert Eeatures to Graphics...
= County ;
O Activate

it Properties...
=1 MNew Data Flam open

. Click the General tab, highlight the existing text in the

Name text box, and type “Land Use”.

. Click the Display dropdown arrow and set the display

units to Feet. You can’t change the map units because

they are based on the data frame’s coordinate system.
. Click Apply.
5. Click the Size and Position tab.

Data Frame Properties [ 7] %]
Annotation Groups | Extent Rectangles I Frame | Size and Position |
General I Data Frame | Coordinate System | llurnination | Grids | Map Cache
Hame: ILand Use 9
Description:
r~ Uri
HMap: IMatars j
Oiply: [ ©

Fieference Scale: 1: IU

FRiatation: ID
Label Engine: IESHI Standard Label Engine i

oK I Cancel Apply
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6. Set the X position to 15 and the Y position to 15 by

typing in the text boxes. This sets how far the lower-left
corner of the data frame is, in inches, from the lower-
left corner of the page. (You can specify X,Y position
for another location on the data frame by clicking the
appropriate box on the diagram.)

You can specify the position of any object on the page—
the data frame itself, text, legends, and so on—either by

Data Frame Properties HE
General I Data Frame I Coordinate System I lllurination | Grids |
Anwotation Groups | Ewtent Rectangles | Frame | MapCache  Size and Pasition -'_e
i~ Position - 5i

width: 17.89004 in
Height: 1271

™ #s Peigentags

e I-z | 15in
fom 7 I 15in
™ s Difset Distance

Anchor Point: [ Preserve Aspect Ratio

g

iy

o]

Cancel | Apply |

selecting and dragging them or by setting the X and Y
position explicitly.

. Click OK. The data frame is repositioned.

The data frame is highlighted with a blue square, and its
name is bold in the table of contents, indicating it is the
frame you’re currently working with.

. Hold down the Shift key and click the top data frame on
the page so both frames are selected.
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9. Click Drawing on the Draw toolbar, point to Distribute,
and click Make Same Size.

Daw |
Drawing ¥ ’T@ | O~ A~ = ||,0]Aria|

Mew Annotation Group...
Active Annotation T arget 3

I8 Group
I (ingroup

Graphic Operations »

DOrder 3

MHudge

Align

3
3
Distribute [l 01 Diskitute Horizantall
Ruatate or Flip P 2 Distibute Wertically

Default Symbal Properties. . @ 3 5i
E Make 5ame width
[ Make Same Height
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2. In the table of contents, right-click the airport_area layer
under the Schools data frame and click Copy.

= ] crelsh
O
= v
O

= county 3 Remave

Open Attribute T able

Both data frames are now the same size. Click the Land T A
Use data frame on the page so it is the only data frame 3. Right-click the Land Use data frame and click Paste
selected. Layer(s).
Copying a layer
. . _ =] Land Usel I
You’ll want to display the noise contour and airport area E & parde AddData..
with the parcels. You can copy them from the Schools data L % Wew Group Laper
frame. First, though, switch back to data view. Cop

1. Click the View menu and click Data View. Now you’re
looking at only the area covered by the parcels, rather

than the entire map. Tt sl Lapers
[MainMenu  H| 4. Copy the cnel65 layer the same way.
File Edit |View |nzert Selection Tool: ‘wWindow Help
L] o-

[@_ Layout Yiew IE cecion Tocks Widow Hob
IEEEEE R e A 1=
I e . .

I
|[D@e& ) Eax|a - & [inm S les o)

ity [Fome] o] 5 24 o
- - = [ s mmisirest | /|

Digly [oce] Seecton SojeL o~
i N |
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Displaying features by category 3 4

By default, all the parcels are drawn using the same symbol LarPimvaE
When you add them You can alSO draW thern based on an iz.::yaﬂ Soufee | Selection | Display  Symbclogy | Fiekds | Debfition Guery | Labels | Jains & Relates |
. . . T Draw ies using unique vajues of one field. Impot...
attribute (in this case, type of land use). preotedll ’—lv i - FW = :
1. Right-click parcels in the table of contents and click A
e Gymbol | Value [ Label [ Court |
1 arts [w] | <all other values> <all ather valuess
Propertles . a:lxllilple | p— (Heading> LaND_USE .
I o oM ?
e co g - —H .
= Convert Features to Graphics... [l e . I
Lata »
= £# Land Us:
= 38"35 Savs s Laper File... AddalVaes | addvalies.. | Fevove | Removed | advances |
) atee Bermarent
= airpart
] o | ceneel | e |
SNEN el
- (5

6. Click OK. The parcels are now drawn based on their land
use type.

2. Click the Symbology tab. All parcels are currently drawn
using the same symbol (the same solid fill color).

3. Click Categories in the Show box. Unique values is
automatically highlighted.

indow Help

LR s L 1=

4. Click the Value Field dropdown arrow and click
LAND_USE as the field to use to shade the parcels.

5. Click Add All Values. A unique color is assigned to each
land use type.

oo
B @ couy
[m]

= £ Land Use
B & cnebs

o
B & siport_ares

B
<l other valuess
b e

mAGR
oM
-

mRES
UNK

il I
Dislay [Sowe ] Selecton oo 1o
T pwesies et |
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Using a style

ArcMap uses a random set of symbols to draw the land use
types (although you can change the color scheme). You can
change an individual color by double-clicking it and
specifying a new color in the Symbol Selector, or you can
specify a style to use predefined colors and symbols (a style
is a set of elements, symbols, and properties of symbols
stored in ArcMap, often specific to an application or
industry). ArcMap provides some standard styles, and you
can also create your own. You'll use a land use style
created for this tutorial.

1. Right-click parcels in the table of contents and click
Properties.

2. Click the Symbology tab.

3. Under Categories in the Show window, click Match to
symbols in a style.

4. Click the Browse button and navigate to the Map folder
on the local drive where you installed the tutorial data
(the default installation path is
C:\ArcGIS\ArcTutor\Map). Click the land_use style and
click Open.

5. Click Match Symbols.

6. Click the check box to deselect and turn off the symbol
displayed for <all other values>.

QUICK-START TUTORIAL

3 4
Layer Properties

General | Source| Selection | Display  Symbelogy | Fieids | Definiicn Guery | Labels | Jains & Feptes |

‘s::t'mes [raw ies by matching field values to symbals in a styld  Import

Categories Value Field

L Unique value: ’V LAND_USE =

- Urique valued, many |

Match to symbols ina [ Mateh to symbols in Syl

Quantitics ’]c “AcBISHArCT utarMaphland_use style =l Erowse |

Charts

Multiple Attibutes [/ 8ymbol [ Value [ Label [ Count |

6 F 1 <all other values> <all ather valuess 0
<Heading> LAND_USE 4526
pre AGR B0 |
oM oM 59
IND IND k] !
RES RES 3367
UMK UMK, 0
[ baich Symbals | AgdValues... | Ferove | Removest | advance |
0 | concel | ey |

5] L7

7. Click OK. The parcels will now be drawn using colors
defined in the style.

*_airport_ex.mxd - ArcMap =] 3
J File Edt View Insert Selecton Tools Window Help
[o=@sad s ax|s ~[$mm Jj2&80/8

] ET | -
[ [oaeosi e ket |

For more information on symbolizing and displaying
features, see Chapter 6, ‘Symbolizing features’ and
Chapter 8, “Working with styles and symbols’.
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Selecting features geographically Sclect By Location HE

Lets you select features flom one or more lapers based on where they are
Incated in relation to the features in another layer,

To find out how much of each land use is within the noise I wart s -
. . select features from - =
contour, select only those parcels within the contour. L Ioloing yets
[Jcneles
1. Click Selection and click Select By Location. oo

that:

[intersect

[
the features in this layer:
[enetes -
I [se selected features (0 features selected)
™ Apply & bulfer to the features in cnelbs

of. [0:000000 [Feet =l

Select By Attributes. . [P

The red featurss represent the selection layer and the highlighted cyan
features are selected becauss they <are within & distancs of>
features in the target layers)

q eIectByGlaphic O [5) j“ @
. 0.2 509

600 o

F ain kenu

File Edit Wiew Inzert Selection Toolz “Window Help

/

@ = o
The Select By Location dialog box guides you through P L P
creating a geographic query. [ ]

2. In the first box, click the dropdown arrow and click 6
select features from.

3. In the second box, check parcels as the layer to select 7. Close the Select By Location dialog box. Notice that any
features from. parcel even partially inside the contour is included.

4. Click the dropdown arrow for the third box and click

intersect. This will select those features in parcels that o £ o et s T s
K [DEeaibex |« |¢em  dsesak]
intersect the features of cnel65. ——— -

5. In the last box, click the dropdown arrow and click
cnel65 as the layer to select by.

6. Click Apply. The selected parcels are outlined in a thick e /l
line. )\ 40
;g//(\\ :

Dispey Selecion oo e
| [2307124.48 72541944 Feet 4

For more on selection, see Chapter 13, ‘Querying maps’.
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Exporting a layer

To find out how many parcels and how much land area of
each land use type are within the noise contour, you’ll
create a new feature class and run statistics on its data
table.

1. Right-click parcels in the table of contents, point to Data,
then click Export Data.

Copy
& 2% Bemove

C Open Attibute T able
IM

- |
L

R Joinz and Relates 3
1) <& Zoom To Layer

Wizible Scale Range 3

Llse Symbol levels

Diizplay I Source

Selection b

Label Features

Canvert Labels to dnnatation..

= .
“=¢ Corvert Features to Graphics...

Sawve Az Layer File...

St ata Saurce,..

2. In the Export Data dialog box, click the Export dropdown
arrow and click Selected features (to export only the
selected parcels).

3. Save the selected features in the airport geodatabase as
a feature class called parcels_sel. Type the path as
shown below, substituting the install location of the
tutorial data on your system. (The default installation
path for the geodatabase is
C:\ArcGIS\ArcTutor\Map\airport.mdb.)
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Export Data

Enport: I Selected features

& |se the zame Coordinate Svstem as this laver's source data.

" Use the same Coordinate System a3 the data frame.

DOutput shapefile or feature clazs:

50

—0

C:AArcGI e T utorsM aphaiiport. mdbbparcels_zel | @

0

| Cahicel |

(4]

4. Click OK. ArcMap exports the parcels to a new feature
class in the airport geodatabase.

5. Click Yes when prompted to add the exported data as a
new layer on the map. The new layer contains only the

selected parcels.

6. Right-click the original parcels layer, point to Selection,
then click Clear Selected Features.

| -
o @ [ |

Copy
¥ Remove

Open Attribute T able

Joinz and Relates

<& Zoom To Laper

Wizible Scale Range

Dizplay I Sou

Uze Spmbol levels

Label Features

Eonwert Labels o A nnatatian. .

P, .
=¢ Corwvert Features to Graphics. ..

E§ Switch Selection
Select Al

Data

» Copy Records For Selected Features

Save &z Layer File...

Snnotate Selected Features
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7. The new layer is displayed on top of the other layers. To
see the noise contour and airport area, click parcels_sel
in the table of contents and drag it down until the bar is
above parcels. Then release the mouse button.

x
B M schools =]

= funways

B arterials

=] cnelBs

= aiiport_area
O

= county
O

= £ Land Use
SN o

=
E M cnelss
=] aiiport_area

=] parcels
LAND_LISE
AGR
COM
IND
RES
LINE

ction Tools Window Help

B@xeo|$iwm 5 '\L”\@‘D\W‘

=l ' L

Dislay [Sorce ] Selecion LS on
| [228562072 724183 40 Feet Vi
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Creating summary statistics

ArcMap includes tools for statistical analysis. You’ll create
a table to summarize the number of parcels of each land
use type within the noise contour and the total area of each

type.

1. In the table of contents, right-click the parcels_sel layer
and click Open Attribute Table.

£l £F Land Use
= crelEh
O

= airport_area

Joins and Relates

RES <(}2 Zoom To Layer
LMK Wizible Scale Range

Display I Source Iﬂ Use Symbal levels

Selection

»

2. Right-click the LAND_USE field header and click

Summarize.
£ Attributes of parcels_sel M= &
FID= Shape® PARCEL_ID LAND_USE Shape_Length | Shape Area | «
1 |Polygon 27500020003 AGR S SortAscending 7E2.060738
2 |Palygon 27800020002 AGR = oot Descendn 057156153
3 |Palvgon 27500020001 AGR = = 468.319532
4 |Palygon 27800010007 AGR 957 497676
5 |Palygon 27800010001 AGR Calculate W alues 024.909162
& |Palygon 2750001 0006 AGR 2 it E71.348813 ;I
| Recad: u;ll i] _’Iﬂl Shnw‘l Al Selected Freeze/|Infreeze Column Dptions v|
Delete Field
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3. Make sure the field to summarize is LAND_USE.

4. Click the plus sign next to Shape_Area to expand it.
Check Sum to summarize the area by land use type.

5. Create the output table in the airport geodatabase and
name it lu_frequency.

6. Click OK. ArcMap creates a new table with a record
for each land use type showing the number of parcels of
that type and the total land area (in square feet).

7. Click Yes when prompted to add the resulting table to
the map. Close the parcels_sel attribute table.

Summarize creates a new table containing one record for each unique value
of the selected field, along with statistics summarizing any of the other fields.

1. Select a field to summarize:

|LanD_USE =l e

2. Chooge one or more summary statistics to be included in the
autput table:

FID

FARCEL_ID

=l Shape_frea
[ Miriirrurmn
[ Mawirmum
[] dwerage

@
[] Standard Deviation

[] % ariance
Shape_Length

3. Specify output table:
|C:\ArcGIS\AlcTutDr\M aphairport. mdbhu_frequency ——-D"‘II e

™| Surmmizrize orithe selested records anl

More about Surmarize. . |
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Opening a table

You may have noticed that when the table is added to the
map, the table of contents switches from the Display tab to
the Source tab (at the bottom of the table of contents). The
Source tab shows the location of all data in the table of
contents; this is useful when editing data in ArcMap
because it shows you which layers are in the same
workspace. (When you edit in ArcMap, you edit an entire
workspace; that is, all the layers in the workspace are
available for editing.) The Source tab also lists all tables.
Tables don’t show up when the Display tab is selected
since a table is not a geographic feature that gets displayed
on the map.

1. Right-click lu_frequency in the table of contents and
click Open. You can see the number of parcels and the
total area (in square feet) of each land use type.

AGR
COM
IND
RES
LIME,
lu_frequenc [EE—
‘ X Remave
Dispay_Souce [Sdecto
Opens the table Joins and Relates »
Data »
B Attributes of lu_frequency H=] 3
FID* LAND_USE Count_LAND_USE Sum_Shape_Area
4 1] 2GR 141 85240001 453282
2| COM 18 12319720.787529
3|IND El 32894586.604711
4|RES 257 10426408.594352
5| LINK. 40 3130945053503
Record Lli"_1_>|ﬂ| Show: W Selected | Records [0 out of B Selected | Options =

2. Close the table window.
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Making a graph 6. Click Graph data series using Records and click Next.

Next you’ll create a column graph showing the number of
parcels of each land use type.

Graph Wizard. Step 2 of 3.

1. Click the Tools menu, point to Graphs, and click Create. phoase tne ket orple cortaing e dela P
[lu_tiequency | Graph of lu frequency

The Gl'aph WiZaI'd appeaI'S. o-—l' Use selectsd set of features or recards 300
Chooss one or more fields to graph. s the arrow keys tosst 220
tain FMenu adjacent calumns. 200
. ) ) . ) 150
File Edit “iew |nzett Selection Tools |%Window Help 100
- Tount, Lo 1' .

Editor Toolbar O 5um_Shape...
e | 3 0

Graph data series using: (% Records __0

" Fields

Graphz

Reports 3 fanage..

Load...

Geocoding 3

<Back [ Mew: | Cancel |

2. On the Graph Wizard dialog box, click the Column graph
and click Next. 7. Type “Land Use in Noise Contour” as the title.

8. Check Label X Axis With and click LAND_USE as the

Graph Wizard. Step 1 of 3. [ x]
Bomlip e dostmamione labeling field.
Graph type: Graph subtype:

- 9. Uncheck Show Legend.
. III III 10. Check Show Graph on Layout and click Finish.
. o

E
|
[E— Chanse ather options Presview
Gl - B R e B e S Title: [Land Use inNoise Cantour Land Use in Moise Contour
Sub title: I 300
250
¥ Label X duis With LAND_USE = 200
™ Label Data 'with Value 150
< Back I Hest » I Cancel ‘;’ B S ((: ; g 123
(ol ol o 5
Bargap  Min  —}———— Hax AGR  COM IND RES
3. Click lu_frequency as the table containing the data to B e LW.__®
graph. Advancadtlpl\ons.l Add Overlay... |
4. Make sure that Use selected set of features or records |

is not checked.

5. Check the field Count_LAND_USE as the field to
graph.

The graph appears on the layout. You can see that most of
the parcels are residential.
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11. Click the Select Elements tool on the Tools toolbar.

®Q

e mm
B ]

)
-«
s @
&

& 7

14. Click the Drawing dropdown arrow on the Draw
toolbar, point to Align, and click Align Bottom to line up
the graph and map.

12. Click and drag the graph to the left of the parcel map.

Dhrans
rawing vIT(:WJ||:|v Avﬂ“-‘}\fia'—
; MHew Annotation Group...
Active Annotation T arget 3
If Group
I [ rarauE
Order »
Hudge [
T, : :in o Morins
Distribute 3 [& Align Left
Fiotate or Flip » & Align Center
Drefault Symbol Properties. .. S| Align Right
. . . ifi Align Top
13. With the graph still selected, hold down the Shift key and ab AlignVertical Center
click the land use map so both are selected. P Align Bottom

You can stop here or continue with the next exercise. Save
your work by clicking Save on the File menu.
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Exercise 3: Working with tables

In this exercise, you’ll map population density for the
county. A population density map shows where people are
concentrated. First, you’ll add population data for each
census tract. Then you’ll calculate population density for
each tract and map it.

If necessary, start ArcMap, navigate to the folder where
you saved the map from Exercise 2 (airport_ex), and open
the map.

Creating a new data frame

As with the land use map, you’ll start by creating a new
data frame to display the data.

1. Switch to layout view, if necessary (click View and click
Layout View).

2. Click Insert and click Data Frame.

F ain kenu

Fil= Edit Wiew Inzert Selection Tool: “Windomw Help
ﬁ [rata Frame
fg] Title

3. In the table of contents, right-click New Data Frame 2
and click Properties.

42

S L) B L) T ) 3L LS 1) )5

IMD
RES Aclivate

LIME.
Properties
& T [

Display | Sourcel Selectionl 2 |E| ell

. Click the General tab and type “Population Density” in

the Name text box.

. Click the Size and Position tab.

Data Frame Properties [ 7] %]
Annotation Groups | Extent Rectangles I Frame | Size and Position +
General I Data Frame | Coordinate System | Ilurniration | Grids | Map Cache
Mame: IPopu\alion Density o
Description:
=
|

Display: ILInkrmwn Uhits: j

Reference Scale: 1: ID
Botation: IU
Label Engine: IESHI Standard Label Engine ha

aK I Cancel Apply
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6. Set the X position to 9 and the Y position to 2.5.

. Click OK.

Data Frame Properties [7]x]

General | DatsFiame | CoowinateSystem | Muminaion | Gids |
Annotation Groups | Extent Rectangles | Frame | MapCache — Size and Position

0 Hin width: 18EESE in
i 25in Height: 1270

53

™ s Dffset Distance ™ s Percentage
Anchor Point; I~ Preserve spect Ratio
(i
e
=

e Lo el | apph |

. Hold down the Shift key and click the middle data frame
(Land Use) on the page so both frames are selected.

. Click Drawing on the Draw toolbar, point to Distribute,
and click Make Same Size.

The data frames are now the same size.

Cirawing lT@ | O~ A~ 1 ||Arial
7 Mew Annotation Target...
Active Annotation Target B
I3 Group
Iy W aroup
Order »
Mudge »
Align »

Distribute: [l P Distribute Herizantall

Rotate or Flip » O Distribute i erticall

Default Symbol Properties... @ Mal
B Make Same 'width
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10. Click the Population Density data frame on the page so
it is the only one selected.

Adding data from ArcCatalog

You’ll add the layers you need by dragging them from
ArcCatalog™.

1. Start ArcCatalog by clicking the ArcCatalog button on
the Standard toolbar in ArcMap. Position the ArcCatalog
and ArcMap windows so ArcMap is visible behind the
ArcCatalog window.

ArcCatalog

Standard

=
DEES % BRX| o o [z SN Y Y
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In ArcCatalog, navigate to the Map folder on the local
drive where you installed the tutorial data (the default
installation path is C:\ArcGIS\ArcTutor\Map).

. Click the plus sign next to the Map folder to list the
contents.

Click the airport geodatabase icon to display the contents
in the right panel.

. In the right panel, click arterials.

[2lasoe]|aeagseE]
Eij

=

Provon | Wetaadta]

Personal Geadatahase selected 7

6. Hold down the Ctrl key and click tracts and airport_area
to select them as well. The layers are highlighted as you
select them.

I

BEREEEE IR ERECEORE
| Locstion:  [ErarcasrcTuormapnarponds |

| svtesheet  [FEDTESRI

%‘a;‘

x| Conterts | Preview] Metadata |

[] ;‘3;”3 Nome |Tps |
(=0 Personal Geodatabase Feature Class
=) Personal Geodatabase Feal
eneleS. Personal Geodatat eal
ounty Persanal Gizadatabase Feature Class

Personal Geodatabase Table:

Eu_equency
Ell parcets Personal Geodatat

Personal Geodatabase Fealue Class
Persanal Geodatabase Feature Dlass

] sehaols
tract_pop.
: tacts
& aipotrmad
] | Ll_l
3 Personal G eadatabase Feature Class(s) selected 2
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7. Point to arterials, hold down the left mouse button, and
drag the pointer over the ArcMap layout view
(anywhere is fine).

e ‘ A

Corterts | Freview | Metadata |

Narne | Type
Personal Geodatabase Fealure Class
Fersonal Beodatabase Feature Class

crelEs Personal Geodatabase Feature Class
county Personal Geodstabase Feature Class
u_frequency Personal Beodatabase Table

parcels Personal Geodatabase Feature Class
parcets_sel Personal Geodatabase Feature Class
unways Personal Geodstabase Featurs Class
5] schooks Pereonal Geodatabase Feature Class
tract_pop Personal Geodatabase Table

Personal Geodatabase Feature Class I
M

s(s) selected 7 =
Toouee] af5) 2] |
LG = L I T

st on paint or rectangle o | |7.55, 4446 Inches v

8. Release the mouse button. All three layers are added to
the new data frame.

9. Close ArcCatalog.

10. Click tracts in the ArcMap table of contents so only it is
selected. Right-click tracts and click Zoom To Layer.
The map redraws to show all the tracts and centers
them in the data frame.

E EIE- Copy

|%
B aipo ¥ Bemove
O Open Attibute Table

Drigplay I Source @

Zoom to the extent

(1 £ Population Density
B artenials

Joinz and Relates »

Wisible Scale Hange »
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11. Right-click the Population Density data frame in the
table of contents and click Properties.

12. Click the General tab, click the Display dropdown arrow,
and set the display units to Feet. You can’t change the
map units because they are based on the data frame’s

coordinate system. Click OK.

Data Frame Properties [ 7] %]

fnnotation Groups | Ewtent Rectangles | Frame | SizeandPosiion |
General | DataFrame | Coodinete System | Ilmination | Giids | Map Cache

Name: Population Densiy
Deseription:

U

Map:  [Hlees =
Display: [N

Reference Seale: 1: [0
Rotation: 0
Label Engine E5FRI Standard Label Engine |

0k | Cancel Apply

Adding tabular data

You also need to add the table containing the population

data to your data frame.

1. In ArcMap, click the Add Data button.

DEEHES & BB X| o = & ¢

2. Navigate to the Map folder on the local drive where you
installed the tutorial data (the default installation path is

QUICK-START TUTORIAL

C:\ArcGIS\ArcTutor\Map) and double-click the airport
geodatabase.

3. Click tract_pop (the icon looks like a table).

Add Data [x]
Lookir: [ aiport mob - I
15 airport_area tiact_pop]
anerials hacts
= creles
county
5] u_requency
5] parcels
50 parcels_sel
runways
=] schaok
Nae: [iact_pop Add
Show of ype: [Datasets and Layers (" yr) =l Cancel

4. Click Add. The table is added to the Population Density
data frame in the table of contents. ArcMap activates
the Source tab so you can access the table.

Joining tables

The next step is to join the table containing the population
data to the census tract data table. You’ll do this using the
census tract ID as the common field.

1. Right-click tracts in the table of contents and click Open
Attribute Table to see the existing attributes including the
census tract ID.

= £* Population Density
= B CeGISharcT utortd
=] arterials

B =
O Copy
Bl B aipo 3 Bemove

O
tract,

0
| — <& Zoom To Laper
Display Source | S

Wisible Scale Range »

Joing and Relates »

MAren athibute bahle for

45



5. Click the dropdown arrow in the next text box and click

FID Shape Shape_Length | Shape_Area | TRACT_ID

5[ T|Pobgon  |23959.0646179992) 295016640710 100 tract_pop as the table to join to the layer.

2[Polygon | 20350.821 3216268) 17906796.4727 200 . . .
3|Polygon | 19764.5068626924] 17038547.9629 300 6. In the next text box, click TRACT_ID as the field in the
4| Polygon 7172450763651 | 182638877, 305 400 L.
5 [Polygon 41535 3858513427 | 101159095343 ) table to base the join on.
§Polvgon  |G1452.6622454351 | 1833915660167 B0
7|Polygon | 91262.7436119726| 292795476.695 700 : . : :
Sl Foheon 18950 £ 10020503 1/ 437045.5340 o 7. Click OK to join the table to the layer. Click Yes if you
9Polygon | 108657.097454515 452453831.055 802 are prompted to create an index

Now right-click tract_pop in the table of contents and g =

Cth Open' The table contains the TRACT—ID fleld and Join letz pou append additional data to this layer's attribute table o you can,

the population of each tract. far example, symbolize the layer's features using this data,

What do wou want ta join to this layer?

IJoin attributes from a table ;I'—_e

Close the tables before proceeding with the join.

g Attributes of tract_pop

Rowid= | TRACT_ID|POPULATION 1. Chooze the figld in thiz layer that the join will be baged on:

3 1]100 4231 1
2[200 1683 |THAET_ID I
3[300 2580
4[400 602
5[50 7046 L . )
&|600 5170 2. Chooze the table to join to this layer, or load the table from disk:
7|70 B2 | e
8|am 2514 Jtract_pap j"ﬁ|
42 EEE EEEE ¥ Show the attribute tables of lapers in this lisk

2. Right-click tracts in the table of contents again, point to
JOiIlS and Relates and CliCk JOiIl 3. Chooze the field in the table ta baze the join an:

T
A4

oo
) B2 Copy

= E.IJ(X Bemove Advanced... |

Open Attribute T able

hract
_ﬂ— @ Zoom To Layer Remove Join(s] »
MM isible Scals Fange 3 Felate...
J LDrawing = k 0 Use Symbol levels Remove Relatels]  »

Juin data to this layer b Selection 13 |

. . . . About joining data... | ak, I Cancel
3. Click the dropdown arrow in the first text box and click
Join attributes from a table. 0

4. Click the dropdown arrow in the next text box, scroll
down, and click TRACT_ID as the field in the layer to
base the join on.
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8. Right-click tracts and click Open Attribute Table. The
population value has been added to each tract.

= £ Population D ensity
B £ ChAeGIS AT utor
= arterials

= 2 [ 2
=] Copy
8 airpo ¥ Bemove

tract

Joing and Felates 3
K
- @ Zoom To Layer
Display  Source | 5
;E Wizible Scale Range b —
Open attribute table for
£3 Altributes of tracts O]

» 1] Polygon 23353 064618 29501664 07187 100 4231

f
2|Palygon 20350821322 17906796 47279 200 2 200 1683
3|Palygon 15764 GOBBES 17038547 96257 300 3 300 2580

|| 4|Palygon 71734 BEO7E4 182638877 3067 400 4 400 B012
5|Polygon 41535.3880851 101159098 3431 500 5 500 7046
| Polygon 61452 662248 1833915561877 600 13 600 [5170
7|Polygan F2E2 743612 252795476.6369 TO0 T 700 6203
8|Palygon 18380 414003 17437646 73404 801 8 a0t 2914
5 |Palygon 108657 097455 | 452483831 (0657 802 i) 802 3295

10{Palygon 182284 7E1421 3823261196 0031 500 10 800 3063
11|Palygon 124603 436060 510338863 6383 1000 11 1000 1364
12| Polygon 161714.527502 | 1171289696 1421100 12 1100 1868
13|Polygon 160383265964 |1277251210,4001200 13 1200 3070
|_| 14|Polygon 1733065 569710 | 1271243904 096 1300 14 1300 5442
15|Palygon 110685 412067 |563371341 4886 1400 15 1400 2945
16 |Palygon 200138 818815 | 1454467245 024 1600 16 1600 34596
17 |Palygon 161167 783413 | 1015453406 547 1600 17 1600 2305
18| Polygon 196142837996 | 880859065.6936 1700 18 1700 3378

Fecord 14 4] T 2| 1] Show:[[Al Selected | Records (Doutet 18 Selected ] ptions -

FID Shape Shape_Length | Shape Area | tracts. TRACT ID | Rowid| Wact pop.TRACT ID | tract_pop.POPULATION

Adding a field to an attribute table

To map population density, you’ll need to add a new field to
the tracts layer. You’ll use this field to store the population
density of each tract.

1. Click the Options button at the bottom of the Attributes
of tracts window and click Add Field.

If a message appears indicating the table is in use by
another user, make sure you closed ArcCatalog.

QUICK-START TUTORIAL

B Attributes of racts [_IO]

FID | Shape | Shape_Length | Shape Arca | tracts.TRACT_ID | Rowid |_tract pop.TRACT_ID | tract_pop.POPULATION

[ T|Foygon  |ces53080818 |29601364.07187100 1 100 [4231
7|Pobgon | 2030821322 |17906796.47279 200 2 200 # Find & Replace
3[Pobgen | 19764506063 WUBESW.SEZS%}UU 3 E Epr e —
4|Pabgon | 71794650764 | 1825386773067 400 4 400 (et i
| 5|Pobgon 41535383051 |101155038.3431)500 5 500 Select Al
G|Pobgon 1452662243 |183391558.1877 600 G S0 sy Seecton
7|Pobgon |31052 743612 |292795476.8369 700 7 700
g 8

Popgon 18380414003 |17437646.73404 801 801 Switch Selection
9|Poygon | 109657097455 | 452483631, 0557 602 E 02 -
10[Pobgon | 182284.761421 | 9623261950031 900 0 900 _—
11|Pobgon 124503435050 |510339963.6383 1000 i 1000 Fielated Tables »

12| Polygon 1E1714527502 | 1171289698 1421100 12 1100

I

13|Polgon | 168383265964 |1277251210.40 13 1200 (B Bl
74|Popgon | 172305568710 1271243304.03 1 1300 Add Table to Map Layout
| 75|Pobgon [110EE5.412067 |56a971341 488 1 W0 e
~
T6|Folygan | 20013001879 | 145446724502 B tspg o fielead Cache
17|Pobaon  |161157.789413 |1013433405,547 1500 17 1600 [
18|Popgon | 156142837356 | BA0BSI065.8336 1700 1 1700

Appsarance

Recot 14| < B B R —

In the Add Field dialog box, type “POP_DEN” as the
field name.

Click the Type dropdown arrow and click Long Integer.
Click OK.

Mame:  [POP_DEN —

Type: I Laong Integer ;‘I_

— Field Propettis

Aligs
Alloeee MULL Walues es
Default valus
Cromain

Precision 0

ak I Cancel
You should see the new field added to the attribute table.

The field name you entered will be concatenated with
tracts, to appear as tracts.POP_DEN.
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Calculating attribute values

You’ll calculate the population density for each tract by
dividing the population by the area of each tract; this will
give you the number of people per square mile. To do this,
you’ll use the editing functions of ArcMap to edit the

census tract attributes. You can make calculations without
being in an editing session; however, in that case, there is no
way to undo the results. (In Exercise 4, you’ll edit the
geometry of a feature.)

1. Click the Editor Toolbar button on the Standard toolbar.
The Editor toolbar appears.

3@ X | o | & |[r2e000 g &S0

2. Click Editor and click Start Editing.

Editor « | 3 |, - | jash:

Start Editing

Stop Editing

Save Edits

3. Right-click tracts. POP_DEN and click Calculate Values.
The Field Calculator appears.

E Attributes of tracts [_[O[ x|
Shape_Atea | tracts TRACT_ID | tracts POP_DEN 1 Rowid [ tract nen TRACT 1D [ tract pop PO~
29501864.0718 00 = SotAscending 100

|_| 175087964727 200 £ Sort Descending 200
170365647 9629 300 Summaze 300
1B2638877.306 400 e

7] 101153098.343 500 Caloulaiz Valies
183331558187 600 Z Stalstcs.. 600
292795476.836 700 Freeze/Unfreeze Column 700

W ERETED] B01 - "m

| [ 452203031055 a0z Lialatz Fleld a0z
HR2326156.003 300 00 -
BT T —1 ann

K | LIJ

Record: 14] 4 0 2 |n|  Shows| Al Selected | Records (0 outof 18 Selected ) Optiors ~| &
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The first part of the formula is entered for you
tracts.POP_DEN = . The full formula will look like this:

tracts. POP_DEN = [tracts_pop.POPULATION] /
([tracts.Shape_Area] / 27878400).

Dividing the area by 27,878,400 converts the area of
each tract, stored in square feet, to square miles. You
can type the formula right into the box or use the buttons
on the dialog box. In this exercise, you’ll use both.

. Click tract_pop.POPULATION in the Fields list.
. Click the division symbol.

4
5
6. Type a space and a left parenthesis from the keyboard.
7. Click tracts.Shape_Area from the field list.

8. Click the division symbol.

9. Type a space and type “27878400”.

10. Type a space and a right parenthesis from the keyboard.
11. Click OK.

Field Calculator EHE
Fields: Tupe: Functians:
tract_pop. POPULATION & Number
tract_pap. R owid -
tract_pop TRACT_|D  Sking
tracts FID
racts POP_DEN " Date
tracts. Shape
0—— tracts Shape_drea
hracts Shape_Length =l
tracts, TRACT_ID _e 0
tracts. POP_DEN = [T Advanced
[tract_pop. POPLILATION] /[ [tracts. Shape_drea] / 27872400 )
(10 —®
Cancel
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When the dialog box closes, you can see the population
density values for each tract in people per square mile in
the table.

EH Attributes of racts M=
FID Shape Shape _Length | Shape_Area | tracts. TRACT ID | tracts. POP_DEH tni
1|Palygon 23359.064618 29501864.07187 100 3998 1
2|Paolygon 20350.821322 1790679647275 200 2620 2
3| Paolygon 197E4.60E863 1703854796297 300 4221 3
4 |Paolygon 71734 650764 182638877 3067 400 918 4
5 |Polygon 41535.368851 1071159092.3421| 500 1942 5
E |Polpgon E1452 662243 1833915581877 600 TaE E
7 |Polpgon 262743612 2927954768389 700 591 7
2 |Polpgon 18320.414003 17437646, 73404 801 4653 i
3|Polygan 108657.097455 452433831 0557 802 203 ]
10|Polwgan 182284 76141 982326195.0031| 300 a7 10
11 |Polegon 124503435050 510338863.6383 1000 75 Il
12 |Polygon 1E1714.527502 (1171289638142 1100 44 12
13| Polygon 165383.260964 (1277251210400 1200 E7 13
14 |Palygon 173305.569710  [1271243904.096 1300 119 14
15| Palygon 110685.412067  [5659971341.4806 1400 144 15
16 | Palygon 200138.618519  [1454467245.024 1500 57 16
17 |Palygon 1E1157.789413  [1019499405.547 1600 B3 17
18| Palygon 156142.837956  |980859065.8935 1700 107 18
2| | [
Record: ﬂil o _Dlﬂl Show: W Selected | Records [0 out of 18 Selected.) DOptions -

12. Click the Editor menu on the Editor toolbar and click
Stop Editing.

Editar = ”T| & - ‘ Task:

Start Editia

13. Click Yes when prompted to save your edits.
14. Close the Editor toolbar and close the attribute table.

For more information on adding and calculating attributes,
see Chapter 10, “Working with tables’.

QUICK-START TUTORIAL

Classifying features by quantity

You can now map the tracts based on their population
density values to see where people are concentrated in
relation to the airport and to major roads.

1. Right-click tracts in the table of contents and click
Properties.

P ST I T

= £ Populal

! I alke Femmament
= arteri

F'l|:||:|E=I' i

=] airport_area
[

Dizplay ISDurceI Selection

el @4 _

Dizplay the properties of thiz layer

2. Click the Symbology tab. All tracts are currently drawn
using the same symbol (the same solid fill color).

Layer Properties HE

Ganelall Sourcel Selecl\onl Display  Symbology |Fields | Diefinition Dueryl Labe\sl Juins & Helalesl
Shaow:

Impuort.

‘Dlaw all features using the same symbol.

~ Symbal

Quantities
Charts

Multiple Attributes

Advanced -

[ Legend

Label appearing next to the symbol in table of contents:
Description. .

Additional description appeating next to the symbol in your map's legend

oK I Cancel Ll
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3. Click Quantities in the Show box. Graduated colors is
automatically highlighted.

4. Click the Value dropdown arrow and click
tracts.POP_DEN as the field to use to shade the tracts.

5. Click the Color Ramp dropdown arrow and click the blue
color ramp.

Layer Propetties
General | Source | Selection | Display  Smbology | Fields | Diefition Guery | Labels | Joins & Felates |
Shavs: —
Fooes Diaw using color to show values. Impat...
Categories ~ Field: ~ Classifisation
Quantiti Valie: racts. FOF_DEM = Matural Breals (Jenie] 0
- Graduated colors .
Graduated symbols | Momalization: | <NONE> x| | | Clssesi |5 x| Classity
- Propartional symbols
Dot density Color Bamp: || T -
Charts
Multiple Attributes Symbol | Range [ Latel [
[ Jaa-13 44-119

[ J1z0-2m
[ end-a18
I 13- 2620

=3 | I 2521 - 4653

120-203
204 -8
919 - 2620
2621 - 4659

[~ Show class (anges using feature values

oK I Cancel Hpply

ArcMap chooses a classification scheme and the number of
classes for you. You can modify these by clicking the
Classify button in the Layer Properties dialog box. For now,
just use the default classification.

6. Click OK.

7. Click the Display tab at the bottom of the table of
contents.

50

8. Arterials should be at the top of the layers list. If not,
click arterials in the table of contents and drag it to the
top of the layers list in the Population Density data
frame. Click airport_area and drag it so it is just below
arterials. Now these layers draw on top of the tracts.

| e Edt View Insen. Selcton Took Window Help

IR N S =T =

144113
120203
2098
-9 2520
2521 - 4659

Display [ Souce] s dection| 3o @] T

[ [73.42 5.0 Inches

NOmEN

9. Switch to data view to get a closer look at the tracts.
Click View and click Data View.

For more on classifying and displaying data, see Chapter 6,
‘Symbolizing features’.

You’ve now completed Exercise 3. You can continue with
the next exercise or continue at a later time. Be sure to
save your work by clicking Save on the File menu.
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Exercise 4: Editing features

You can use ArcMap to edit your data as well as create
maps. In this exercise you’ll extend the airport road to

create a new loop road joining an existing arterial road. This

exercise is a brief introduction to editing, which is covered
in more detail in Editing in ArcMap.

If necessary, start ArcMap, navigate to the folder where
you saved the map from Exercise 3 (airport_ex), and open
the map.

Exporting data

You’ll be working with the Schools data frame. First, make
a copy of the arterials data. That way, in case you need to,
you can start over again with the original data.

1. Switch to data view by clicking the View menu and
clicking Data View, if necessary.

2. Right-click the Schools data frame in the table of
contents and click Activate.

|
|
EE=E +

o ol o AddDats

J 43 New Group Laper
v

E " Ba Copy

B @ 4R EasteLaers)
% Bemove

=] c

Turn Al Lesgers On

a E Turn All Layers Off

@ o Selectdll Layers
O Expand Al Layers

Diploy [ = Collapss All Lsgsss

Fleferance Soale »

Advanced Draving Options
Conyet labels o Anmotation
“Z* Convert Features to Graphics.

actvate e

Properties..

QUICK-START TUTORIAL

3. Right-click arterials, point to Data, and click Export Data.

=@ gl

B2 Copy

=
= |>< Remve
=] Open Attibute T able

Juing and Relates »

[ <%y Zaom TaLayer

B ™

o £F Lam Vigible Scale Range »
=] Use Symbol levels
Selection »
M’E Label Features
J Drawing ~ Corvert Labels to Annatation. .

Save this laye 5? Canvert Eeatures to Graphics...

Save As Laver File...

| Review/Rematch Addresses

Ifake Femmansnt

4. Click the Export dropdown arrow and click All features.

5. Click Use the same Coordinate System as this layer’s
source data.

6. Save the new feature class as arterials_new in the airport
geodatabase (the default installation path is
C:\ArcGIS\ArcTutor\Map\airport.mdb).

Export Data 2 | x|
E xpot: I.t’-‘-.II features j—_o

e——(-‘ Lze the same Coordinate System az this layer's source data.

= Use the same Coordinate System as the data frame.

Output shapefile or feature clazs:

6——'[2:\ArcGIS\.&rcTutnr\Mapfxairp_ort.mdb'\arlerials_new D”'l
0 | aF. Cancel |
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7. Click OK to export the data.
8. Click Yes when prompted to add the layer to the map.

Table Of Contents

Bl £F Schools
=] arterials_new

=] schoals

=] Turaps

=] arterialz

=] crelEs

=] airport_area

|_| -
| | »
Diizplay -

Using Export makes a copy of the data itself. If you’d
chosen Copy from the menu, you’d be copying the layer,
which is only a pointer to the underlying data and
information about how the data is displayed.

Creating a new feature

You edit features in ArcMap using the Editor toolbar. All the
layers in a workspace are available for editing within the
same editing session. You specify which layer (the “target”)
new features will be added to.

1. Click the Zoom In button on the Tools toolbar and zoom
in to the area around the existing road and the road
you’re adding.

52

w Morthwestern Prep

Zoom in to
this area.

=8 peceic
LAND_USE

S

(]
[~ Testamsag 73i07anFes 7

2. Turn off the cnel65 and airport_area layers by
unchecking the boxes next to them in the table of
contents so you can more easily see the existing roads.

-l
I sy Y = 2
[~ 230423228 TaseasAten | Z
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3. Click the Editor Toolbar button to display the Editor
toolbar.

By @ X | &5 ou | b |[1:28000 MEFvAFE- Rall b

4. Click the Editor menu and click Start Editing.

Editor - | [ 3 |! - ‘ aehks IEreate Mew Feature ﬂ

Start Editing |

StoEditmg

Setting snapping

Snapping lets you specify that new features connect to or
align with existing features.

1. Click Editor and click Snapping.

Bt v [N | & v | Tesk
" Gtart Editing T
Stop Editing

Save Edits

Iove..
St
Diyide:.
Biitfer,

S

Copy Barallel..
[erge

(e}
Intersest

Llip..

£ Integrate

I alidete Gelection...

Options...

QUICK-START TUTORIAL

2. Check the boxes for Edge and End for arterials_new.

This specifies that the new line you draw in the
arterials_new dataset will snap to existing lines (edges)
and endpoints of existing lines.

@
m
=9

Layer [ veex | E
arterials
airpart_area

arterials_new
schaols
[T
cnelBs
county

ooooood
OO000R ==
Oo000X=E

El-[] Edit Sketch
- [ Edit sketch vertices
~[] Edit sketch edges
i e[ Pempendicular to sketch
B[] Topology Elements

[ Topology nodes

3. Close the Snapping Environment dialog box.

Digitizing a feature

1. Click the Target dropdown arrow and click

arterials_new as the feature class you want to create
new features in.

. Click the Sketch tool on the Editor toolbar.

&~ Tak ICreate New Feature

LI | Target: Iarterials_new il

. The pointer changes to a crosshair with a circle. Move

the mouse pointer over the end of the existing road—the
circle snaps to the end.
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& _airport_ex.mxd - AicMap

J File Edit Wiew Insert Selection Tools “Window Help

[De@s[iz@x o |smm d[e

= £ Schools
= schools

=R

= furwEys

=] artenials

= O cneltd
]

= O airport_area

= county
]

E £ Land Use
=] chelsh

4. Click to start the new road.

5. Move the mouse pointer back over the existing road and

K

Q

5

right-click to display the context menu.

irport_ex.mxd - ArcMap

J File Edit Miew Insert Selection Took “Window Help

JDﬁE§|%gX‘nn|¢/|w.wsau5 v”E“gj

= £# Schools
= schooks

=]
= funways

=] arterials

E O cnels
[}

= O aipoi_area

= county
[

= £ Landlse
= cnelBs

54

6. Click Parallel.

% airport_ex.mxd - ArcMap

J File Edit Miew Insert Selection Tools “indow Help
JD@E§|%EX|nn|¢/|msau5 v”@‘@
_— i x

= £# Schools =]
= schoals

=R

= funways

=] arterials

= O cnekd

= O aiport_area
=

= county Snep To Feature »
[

Direction Chrbds

2 £ Land Use Deflection Cil+F

= cnelBa — Length... Chi+L
[} Change Length

Dellak, ... CikD

Direction/Length ChikG

Cul+F
Perpendicular ClE
Segment Deflection..~ F7

Feplace Sketch

TiArarrtiEir e Ll

7. Move the mouse pointer in the direction you want the
new road to go (up and to the right). Right-click and
click Length.

Juld.!@|d“ @E’\|"“|{"/|I'-'°'JU:' ;|||:,g|ﬂ!!.l

I

= £ Schools |
B & schools

B

= U EpE

Bl M arterials
B0 cnels
Spap To Featue >
= O aiport_area Direction Cirl+.
] Decflection CilsF
= courty s
LChange Length
B £F LandUse
=] chelBs —
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8. Type “900” (map units) and press Enter. ArcMap places
a vertex at the correct location.

L ety T W e S 119,09

jd [ XA

x

E £# Schools
= schoals

=M

= TurwaRs

=] arterials

= O cnelss
]

= O aiport_area

= county
=

B £F Land Use
= 0 cnelEs

9. Right-click again and click Tangent Curve.

%= airport_ex mxd - AicMap

J File Edit Wiew Insert Selection Tool: “Window Help

A== R e O e | P

El £ Schools
= schools

=]
= unways

=] atterials

B 0O enelBs
a

= O airport_aiea

= county
=

B £F LandUse
=] cnels

= airport_area
[}

DA el ool

QUICK-START TUTORIAL

K

s

Snap To Feature

Directian. il
Deflecion.. CilsF
Length Chkl
Change Length

Absoliie . Y F&
DellaX.Y. CiikD

Diection/Length.. kG

Parsllel kP

Perpendicular CHeE
Seqmert Deflection.. F7
Replace Sketch

Fird Text il

Shsaing [
Delete Sketch  CubDelets
Finish Skelch F2
Sauare and Finish

Firish Pt

10. Click the dropdown arrow in the upper box and click

Arc Length. Click the box to the right and type a length

of “400”. In the lower box, click the dropdown arrow
and click Delta Angle. Click the box to the right and
type “90” (degrees). Click the button next to Right, if
necessary. Then press Enter.

% airport_ex.mxd - ArcMap
J File Edit Wiew [nzert Selection Tools Window Help

[N~ = RN - e e || PR

= £ Schools B
El & schools

B s
= :nwaps 3
B :llelials
20 ;EIBS
a

B O airport_area
O

=] county |Arc Length - |4UU
O
IDeIla Angle - IEIU
5 £ LandUse AN

El I cnelEs _ " Left & Right

Tangent Curve [x]

ArcMap draws the curve.

% _airport_ex mxd - ArcMap

J File Edit Wiew [nzeit Selection Tools Window Help

|DEEa b B|x oo (gine 5|2/ &

= £F Schools -
=] schools

E@ 5

= urways Y

B [ arterials

B O cneles
a

= O airport_area
O

= county
O

= £F Land Use Q

=] crelfh =
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EEIe

11. Move the mouse pointer so it snaps to the existing road,
but don’t click the mouse. You want the next segment of =

unwaps

the new road to be parallel to the existing road. -

arterials

s chelsd
JDB‘E§|%EX|nN|¢“1.1S,305 o] 2] &% 3
airport_area
[ =
£l £ Schools o] county
= M schools ]
2 fiormrey o 1 A\
— chelsd —
=M runways l 3
—_ airport_area
B M arterials L
—_ parcels_zel
= 0O cnels o
]

parcels

= O aiport_area LaND_USE
O AGR

=] county
O

Rt e | Q& 13. To finish the road, move the mouse pointer over the road
= E!t that you want the new road to intersect, and make sure

the circle snaps to it. Double-click to end the line.
12. Right-click and click Parallel. The line is constrained to
be parallel to the existing road.

B atterials \/ Turayps Yy
= O enels arterials
= O airport_aiea crels
O 3
= county airport_area
|
county
B £F Land Use Q =
oM enelks Snap To Featue »
Diection. Ctrl+ dUse Q
i cnelsd |
E g”"*a'ea Deflection.. CHE
= parcels sel Length T airport_area
Change Lenath =
Absalute ¥, Y. F& parcels_sel
Deltax, . Cirl+D =
parcels
Diection/Length..  CibG LAND_UISE
Parallel Chl+P AGR
Perpendicular CHl+E COM
Segment Deflectign..  F7 IND =
Replace Sketch
Tiaraent Cure LCtTeT)
Shizaming F8
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The new road is highlighted in a thick blue line. 2. Click next to NAME on the list of attributes, type
“AIRPORT DR”, and press Enter.

inways I a_rtelal_new Froperty Walue
arterials - 734 FID 794
— MHAME AIRFORT DR -—o
i Shape_Length 5746 35420216661
(]
airport_area %
county
O
d Use /
chelss |
I%Dmtjrea |1 features 4 | | »
parcels_zel
arcels . .
P o use 3. Close the Attributes window.
AGR
o 4. Click the Editor menu and click Stop Editing. Click Yes
when prompted to save your edits.
Adding attributes to new features
You can also add the name of the new road.
Editar = || & ! > | Task IEreate Mew
1. Click the Attributes button on the Editor toolbar. S E‘Lt_‘ |
art Edifitig
Stop Editing
Save Editz
Target; Iarterials_new j | X '::J | ‘ Mowve. ..

[

5. Close the Editor toolbar.
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6. Right-click arterials_new in the table of contents and

click Label Features. The road you added is labeled with
its name.

# airport_ex.mxd - ArcMap

J File Edit “iew Insertt Selection Tool:
I -k
x|
£l £ Schools -

=] schoals
=k i Lopy

= TUrays > Remove
- Open Attribute T able

terial
=M ie”a ¢ Jaing and Relates 3
= chielBh @2 Zoom Ta Layer
O Wigible Scale Range 3

8. Switch to layout view by clicking the View menu and

clicking Layout View. You can see that the road has
been added to your map.

. You zoomed in for editing (when you switched to data

view), so type “1:100,000” in the Map Scale text box on
the Standard toolbar and press Enter to set the map
scale.

D@E§|$Ex|nm|¢“1;mu,uun v||

Use the Pan tool on the Tools toolbar to place the noise
contour in the center of the map.

Use Spmbal levels

Selection [

Label Features

Eanyvert Labels ta Annotation:. .

L5 Crvmiimeb Combiirnn be Rranbinn

| Fie Edt View Isen Soecton Took Window Hep |
B R e A 1=
e |
= 5 Sohoo = .
B M schools
%
B Yo
B8 uways by
N\
<
3 7
o, [
%
e -
>
| 5/
37
0;/
- &
\ 5
&
.
= v
con /
o =
|
P e et SO & of
| [2304952.88 731761.77 Fest | 2

. Turn the cnel65 and airport_area layers back on by
checking their boxes in the table of contents.
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You can continue with the final exercise or stop here. If you
stop, be sure to save your work by clicking Save on the File

menu.
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Exercise 5: Working with map elements

In this exercise, you’ll add additional map elements to
complete your poster and print it.

If necessary, start ArcMap, navigate to the folder where
you saved the map from Exercise 4 (airport_ex), and open
the map.

Adding a background, titles, legends, and
scalebars

1. Switch to layout view by clicking the View menu and
clicking Layout View, if necessary.

2. Click the Land Use data frame on the page so it’s
highlighted. In the table of contents, uncheck the
parcels_sel layer so it’s not displayed (that way, the map
will show the land use types within the noise contour).
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3. Right-click the data frame and click Properties.
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4. Click the Frame tab. Click the Background dropdown

arrow and click Sand. Click OK.
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5. Click Insert and click Title.

File Edit “iew Inzertt Selection Toolz ‘window Help

=% Data Frame

oo

A Ten

6. Type “Land Use within Noise Contour” in the text box
and press Enter.

Lawd Uze withly Makse Coronr] __G

7. Click the Text Size dropdown arrow on the Draw
toolbar. Click 36 to make the title 36 point.

DvAv:'_:C:“."-‘-.lial j | B
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8. Drag the title onto the Land Use data frame, as shown
below.

Lard Use I Hoke C ankar

9. Click Insert and click Legend.

Main Menu ||
File Edit “iew Inzert Selection Tool: Wwindow Help

=% DataFrame

fimg] Title:
A Test
MHeatline...

The Legend Wizard appears.

10. Click Next several times to step through the wizard,
accepting the default legend parameters. Click Finish
when you’re done.
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11. Drag the legend to the lower-left corner of the data
frame, as shown below. Make it smaller by clicking the
upper-right handle and dragging it down and to the left. R

00500100 200 Miles

00500100 200 Miles
(A

SealeLine 3
[y IMIles Iz
0.020400 300
Stepped Seale Line
UUDUUUU UU 30U 4UU
Mies
Altemating Scale Bar 1 |

N
0.080.000 200 300 400 L‘
Altemating Scale Bar 2 jore Styles
1y Save Hesel
4 o S e |

Lard Uze In Noke G onkar

12. Click Insert and click Scale Bar.

Lardt Uze In Woke & ok

Main Meru x| :i I
File Edit “iew |nzett Selection Tool: ‘Window Help TETETE

% DataFrame
= e 14. Now do the same for the Population Density data
g Title . . .
A Ted frame. First click to select it. Set the background to
TR Sand, make the title read “Population Density”, and add
by Teae- a legend and scalebar. Place the legend in the upper-left
7 Legend.. corner of the data frame and place the scalebar in the
B Morth Arow. . lower-left corner.
Scale Bar...
r 15. Click the Schools data frame to select it and set the
background to Olive.
13. Click Scale Line 1 and click OK. Drag the scalebar 16. You only need one North arrow since all maps are
under the legend and make it smaller. oriented in the same direction. Click the North arrow in

the Schools data frame and enlarge it by dragging the
upper-right handle. Then drag the North arrow to the
lower-right corner of the page.
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17. Click the New Text tool on the Draw toolbar and click
the top of the page. Type “Proposed Airport Expansion”
as the title and press Enter. Set the size to 72 point and
make the title bold by clicking the Bold button. Position
the title at the top and center of the page.

Adding drop shadows

You can add drop shadows to most of the graphic elements
on the layout page. Add a drop shadow to each data frame.

1. Click the Population Density data frame to activate it.

2. Right-click the Population Density data frame and click
Properties.
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3. Click the Frame tab.
. Click the Drop Shadow dropdown arrow and click Gray
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5. Type “50” for the X Offset and “-50” for the Y Offset.
. Click OK.
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7. Repeat the steps above to add drop shadows to the
Schools and Land Use data frames. When finished, your
map should look like this:

Selection Tools Window Help
R A e | A =1
x W 2 7 =]
N Proposed Airport Expansion

B =

o5 @l ]

D e E D Sft =] Bz uA- &~ 8- |
T 4675 08 ncres /

Adding a neatline
1. Click Insert and click Neatline.

b ain Menu

File Edit “iew |nzett Selection Tool: ‘Window Help

% DataFrame
fmg] Title

i Legend...

2. Click Place inside margins.

3. Type in a gap of 36 points. This places the neatline about
one-half inch inside the margin of the page.

QUICK-START TUTORIAL

- Border

— Placement

|
' Place around selected element(s) I I—

" Place around all elements

00—

—Background————————————
[V | Create separate neatine element I -
I | Group neatline with element(s]
— Drop Shadow
Gap: FRounding
I -

Advanced... [n]:8 I Cancel |

(5]

4. Click the Border dropdown arrow and click a border size

of 3.0 points.
5. Click OK. Your map should look like this.

Fropos ed Airpor Expansion

63



Printing a map

Your map is finished. You can print it if you have a printer
connected to your computer. If your printer doesn’t print
the full size (34 by 44 inches), you can scale the map down

to fit your printer.

1. Click the File menu and click Print.

2. If the map is larger than the printer paper, click Scale
Map to fit Printer Paper. (Tile map to printer paper will
print the map at full scale on separate sheets of paper so
you can paste them together to display the full map.)

3. Click Setup.

Print [x]
Name: WTYPDALlama Selup,
Status Ready
Type
Where.

Commerts:

Fast Normal

Best

Ratia: 103

- Dutput Image Dualty (Resample Raticl

 Tile Map to Piinter Paper
o5 2

CiTies fom [ =]

e——-(:' iScale Map 1o fit Printer Papet

o [25 3:

Mumber of Copies: 1

™ Prirt to File:

Printer Enging: [ windows Printer =] Propetties DPrinlalF‘apev[s]lhalwiHheplinAad

|:| Map Page [Page Layout]
Sample Map Elements

Cancel
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4. Click Portrait for the Paper Orientation.

Page and Print Setup HE
~ Printsr Setup
Name Propetties.
Status: Ready
Type
here
Comments:
—Papsr
Size: Letter - [ Pinter Paper
Source: Automatically Select - i Frinter Margins
0 Drientation & Portrait € Landscape (] Mzp Page iPags Layour
Sample Map Elements
~Map Page Si
™ Use Printer Paper Settings
~Pag
Standard Sizes:  [ANSIE d
Width: 34 Inches -
g Ca—rr—
Orientatign: & Partrait " Landscaps

™ Shoy Printer Margins on Layout [ Sgale Map Elements propartionally ta changes in Fage Size

Cancel

5. Click OK on the Page and Print Setup dialog box, then
click OK on the Print dialog box to print the map.

For more information on adding graphics to your map, see
Chapter 7, “Working with graphics and text’. For more on
map layout and composition, see Chapter 15, ‘Laying out
and printing maps’.

In this chapter, you’ve been introduced to many of the
ArcMap tasks you’ll often use. The rest of this book
provides more detail on these tasks and shows you many
more tasks you can perform using ArcMap.
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ArcMap basics

IN THIS CHAPTER A traditional, printed map is considered to be a representation of a place or
« Basics of mapmaking, mapping entity, such as a subway system, location of minerals, or a city. This is taken
and GIS i ; further by defining a map as the fundamental component you work with in

ArcMap.

e Layers, data frames, and the table

of contents As it implies, ArcMap is used to make maps. It is a map-centric software

application. In ArcMap, a map document (.mxd) is how a map is stored,
* Starting ArcMap and opening a shared, and managed on your computer. This map document contains not only
nep the traditional cartographic elements of a map, but also the environment, or
user interface, you use to work with that map. ArcMap is where you can

e Using the table of contents ; ; : : =55 :
perform your spatial analysis and querying along with editing, 3D analysis,

¢ Data view and layout view data development, and display.

* Moving around the map This chapter will discuss the basic traditional cartographic elements of a
map—but most important, the concepts you need to understand an ArcMap

* Setting bookmarks map. These include the components of a map document and the basics you

: i . need to know to begin to operate this program.
e Opening magnifier and overview & p prog

windows
e Exploring data on a map
e Using the map cache
e Getting help
e Saving a map and exiting ArcMap

e Keyboard shortcuts in ArcMap
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Basics of mapmaking

Cartography can be described as the graphic principles support-
ing the art, science, or techniques used in making maps or charts.
It was developed in a time before the computer and GIS. Thus we
often have a paper-centered view of mapping. However, through-
out its development (which continues) many critical principles
have been established to advance cartography—such as Jacques
Bertin’s visual variables for symbology: size, value, texture, color,
orientation, and form. He defined these variables to assist
someone in representing one symbol differently from another.
Also, other advancements have been developed through studies
of human psychology and visual perception.

Map formats

Traditionally, maps have been created to serve two main func-
tions. The first function has been to store information. Creating a
map has been a way to record information for future reference.
The second function has been to provide a picture to relay spatial
information to a user.

The purpose for designing a map is critical to its design. When
designing a map, a map maker needs to know the answers to
some fundamental questions, such as: What is being mapped?
Who is the audience? How is this map being presented—on its
own or as part of a report? What medium will be used to display
this map?

Generally maps are considered to be in two formats. One is a general reference map such as a U.S. Geological Survey (USGS) topo-
graphic map or the map of a city. In this form the map is providing information to convey where things are in relation to each other. The
second is a thematic map, where the map is used to convey information about a particular theme or multiple themes, such as land use,

population, or health statistics.
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Basic mapping principles

There are many kinds of maps, each with general and possibly specific requirements. While a skilled cartographer is usually required to

make maps with specific or special requirements, anyone can make good general and informative maps by considering the following

simple guidelines. These guidelines have been organized into seven areas that you can use as a checklist for creating or improving your

maps.

Purpose—Typically, a map does not have more than one purpose.
Trying to communicate too much in one map—having more
than one purpose for the map—tends to blur the message and
confuse the map reader. Using two or more maps, each
focused on a single message, is always a better strategy.

Audience—Who will be reading your map? Are you designing a
map for a few readers or for a large audience of hundreds or
millions of people? It’s better to target your map to the person
least prepared to understand your map’s message.

Size, scale, and media—The physical size of a map relative to the
geographic extent shown on the map will dictate the scale of
the map and determine how you will represent the actual size
and number of features shown on the map. Data is often
collected at a particular scale. However, if you’re not display-
ing the data at that scale, be sure your data “fits”. For
example, roads typically collected for 1:24,000 mapping will be
far more detailed than needed for a smaller scale map (such as
1:2,000,000), so be sure to reduce the number of roads drawn
on your map. Media also plays an import role, because a map
printed on newspaper will not show fine details clearly,
whereas one printed on high-quality paper will. In addition,
the details on a digital map could vary depending on the
viewing program. For example, a static map used in a Web
page would be designed to encompass less information than
one designed for browsing using a program such as
ArcReader™.
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A large, wall-sized map requires larger symbols

R

than those you may use in this book.

Make sure the data fits the scale of your layout.

Sometimes less is better.
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Focus—Refers to where the designer wishes the map reader to
first focus. Typically cool colors (blues, greens, and light
gray) are used for background information, and warm colors
(red, yellow, black) are used to capture the reader’s attention.

Integrity—You may want to cross-validate some of your informa-
tion, such as the names or spelling of some features. And if
the data was produced by another organization, it is often
customary to give that organization credit on the map.

Balance—How does your map look on the page or screen? Are
the parts of the map properly aligned? The body of the map
should be the dominant element. Try to avoid large open
spaces. Be flexible in where you place elements (for example,
not all titles need to go at the top). Should some components
on the map be contained within a border?

Completeness—A map generally should contain some basic
elements, such as a title, legend, scalebar, and North arrow;
however, there are exceptions. For example, if a graticule
exists, it is not necessary to place a North arrow. Basically,
place all the information you think your readers need to fully
understand the map. An example of the basic elements to
include on a map are shown in the diagram titled ‘Map
elements diagram’.

Before publishing your map, it is always advised to have some-
one else look it over—especially for spelling and overall appear-
ance.
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Color is used to help focus the reader on an

area or symbol represented on the map.
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Map elements

Map body—The primary mapped area. You can display more than

one image of your primary mapped area within your docu-
ment. For example, you may want to portray change by
showing several images with differing but related information,
such as population maps of various years. Your map may also
contain a locator map (a smaller-scale map used to help the
reader in understanding where the main area of interest is
located), an inset map (used to give more detailed information
of an area within the main map that may not easily be under-
stood), or an index map (often used to show where in a series
of maps one map exists). All are used to assist in communicat-
ing your information to others. In ArcMap each of these
mapped areas is referred to as a data frame.

Title—Is used to tell the reader what the map represents. This is

often placed on a map layout as text.

Legend—Lists the symbology used within the map and what it

represents. This can be created using the Legend Wizard in
the layout—and edited further once created.

Scale—Provides readers with the information they need to

determine distance. A map scale is a ratio, where one unit on
the map represents some multiple of that value in the real
world. It can be numeric (1:10,000), graphic (a scalebar), or
verbal (one inch equals 10,000 inches). Maps are often
referred to as large or small scale. This size reference refers to
the ratio (or fraction). For example, a 1:100 scale map is larger
than a 1:10,000 map, because 1/100 (0.01) is a larger value than
1/10,000 (0.0001). A smaller-scale map displays a larger area,
but with less detail. The scale is inserted in the map layout
view.
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Projection—Is a mathematical formula that transforms feature
locations from the earth’s curved surface to a map’s flat
surface. Projections can cause distortions in distance, area,

shape, and direction; no projection can avoid some distortion.

Therefore, the projection type is often placed on the map to
help readers determine the accuracy of the measurement
information they infer from the map.

For more information on projections, see ‘About coordinate
systems’ in Chapter 4 or Understanding Map Projections.

Direction—This is shown using a North arrow. A map may show
true north and magnetic north. This element is inserted in the
map layout view.

Data source—The bibliographic information for the data used to
develop the map.

Other map components include (but are not limited to) dates,
pictures, graticules or grids, reports, tables, additional text,
neatlines, and authorship.
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Grids and graticules

ArcMap contains several types of grids and graticules that can be
added to a map layout using the Grids and Graticules Wizard.

Tras W T TN

areIEEy

You can place a grid that expresses
location in geographic coordinates
(degrees of latitude and longitude) by — arsvsw
selecting the Graticule type.

A4

arayseN

251950 271959 291950 311950 331950
I I T T T

342151

By selecting the Measured Grid type,
you can place a grid that expresses
location using projected coordinates,
such as Universal Transverse
Mercator or State Plane grids.
ArcMap allows you to select a
coordinate system for the grid that is
different from the underlying
coordinate system for the data frame.

302159 322159

282154

262154

You can also place a grid that divides
a map into a specified number of rows
and columns by selecting the
Reference Grid type. Often, the row
and column labels of a reference grid
identify locations listed in a map index.

Other custom grids or military grid reference systems can be added
using the Style Manager in ArcMap.
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Map elements diagram
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Mapping and GIS

So how are mapping and GIS related? For starters, GIS has its
roots in mapping—both involve maps and attributes, and both
use geographic data involving map scales, projections, and
coordinate systems.

There are three basic users for both mapping and GIS—the
viewer, the maker, and the designer. Before outlining their roles, it
must be stated that these users can overlap—a viewer may be the
maker, or a maker the designer—or they can all be the same
person.

Viewer—This person, who can be described as the end user, is
generally the reason for the existence of the map or data. The
viewer is the person using a Web mapping program to
determine the route from his or her home to the museum, the
oil company executive who needs to locate potential drilling
sites, a person planning a mountain hike, or a newspaper
reader who is making the association between a new industrial
site and his or her home.

Designer—The designer can be involved at the beginning, end,
and throughout the GIS or mapping product creation process.
This person determines what data to use, what tools to use,
how to acquire the data, and so on. The designer can be the
person who creates the output by defining what questions
will be answered and how data is going to be displayed on the
map. The map designer could also be the person specifying
which symbols to use to represent roads or the project
developer who is writing the contract proposal for an environ-
mental assessment using GIS.

Maker—This is the person working with the data by editing,
creating, acquiring, querying, or analyzing it. The maker is the
person who is merging the road dataset, digitizing the rivers,
editing the parcels, attaching the address locations, buffering
the protected lands, analyzing the population projections,
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importing the elevation models, or identifying the new school
locations.

How else are mapping and GIS related? GIS is used for display,
analysis, storage, and retrieval. The mapping output is used to
display and store information. From this a person can retrieve
information and use that information in analysis. Mapping and
GIS are becoming closer to one another through technological
advancements. For example, a map is no longer a static product
and visualization is not dependent on a printable medium. Viewers
have been given the ability to interact with the display.

Basically, the cartographic principles of mapping can be thought
of as the rule for output, and GIS can be considered the tool to
bring information together. The rest of this chapter will discuss
the map document design in ArcMap and the basics you need to
know to use the program.
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Layers, data frames, and the table of contents

You display geographic information on a map as layers, where each layer represents a particular type of feature, such as streams, lakes,
highways, political boundaries, or wildlife habitats. A layer doesn’t store the actual geographic data; instead, it references the data
contained in coverages, shapefiles, geodatabases, images, grids, and so on. Referencing data in this way allows the layers on a map to
automatically reflect the most up-to-date information in your GIS database.

The table of contents lists all the layers on the map and shows what the features in each layer represent. The check box next to each
layer indicates whether it is currently turned on or off, that is, whether it is currently drawn on the map or not. The order of layers within
the table of contents is also important; the layers at the top draw on top of those below them. Thus, you’ll put the layers that form the
background of your map, such as the ocean, at the bottom of the table of contents.

Table of contents Click here to add a The data view Docked Tools toolbar
layer to the map.
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Layers in the table of contents can be further organized into data frames. A data frame simply groups, in a separate frame, the layers that
you want to display together. You always get a data frame when you create a map; it’s listed at the top of the table of contents as
“Layers”, but you can change the name to something more meaningful if you like. For many of the maps you make, you won’t need to
think much more about data frames; you’ll just add layers to your map and, depending on how you order them in the table of contents,
some layers will draw on top of others. You will want to think more about data frames—and adding additional ones—when you want to
compare layers side by side or create insets and overviews that highlight a particular location or attribute, as shown in the map below.

When a map has more than one data frame, one of them is the active data frame. The active data frame is the one you’re currently
working with. For example, when you add a new layer to a map, it is added to the active data frame. You can always tell which data frame
is active because it’s highlighted on the map and its name is shown in bold text in the table of contents. Of course, if a map has only one
data frame, it’s always the active one.
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Starting ArcMap

Starting ArcMap is the first step
to exploring your data. You can
access ArcMap from the Start
button on the Windows taskbar.
Each ArcMap session can
display one map at a time. You
can work with several maps by
starting additional ArcMap
sessions.

After you first start ArcMap,
you can decide whether or not
you want to see the splash
screen and Startup dialog box.
If you don’t want to see these,
you can easily turn them off by
choosing Tools > Options >
General from the program’s
Main menu bar.

Starting ArcMap by open-
ing an existing map
Double-clicking a map in
ArcCatalog or the Windows
Explorer will launch ArcMap and
display the map.

Tip

Working on one map at a
time

You can only work on one map at a
time in an ArcMap session.
ArcMap will close any open map
before opening another one.
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Starting ArcMap from the
Start menu

1. Click the Start button on the
Windows taskbar.

Point to Programs.
Point to ArcGIS.
Click ArcMap.
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Starting ArcMap from
ArcCatalog

1. Click the Launch ArcMap
button on the Standard
toolbar.
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The ArcMap window

Frequently used commands, such as Open, Save, Print, Browse a map with
Undo, and Add Layers, are on the Standard toolbar. the Tools toolbar.

Toolbars can
be docked or
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Use these buttons to quickly switch
between data view and layout view.
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Opening a map

To work on a map, you open it
in ArcMap. If you know its
location on disk, you can
navigate to it with ArcCatalog
and open it in ArcMap. If you
already have ArcMap running,
you can open it directly within
that session.

If you’re not sure where your
map is located, use ArcCatalog
to find it by browsing for it in
the folders in your database.
Because ArcCatalog lets you
preview a map before you open
it, you’ll always open the right
one.

A map doesn’t store the spatial
data displayed within it.
Instead, it stores references to
the location of these data
sources—such as
geodatabases, coverages,
shapefiles, and rasters—on
disk. Thus, when you open a
map, ArcMap checks the links
to the data. If it can’t find some
data—for instance, if the source
data for a layer has been
deleted or renamed or a network
drive is not accessible—
ArcMap lets you locate it.

If the data is currently unavail-
able, you can ignore the broken
link and display the map
without the layer. The layer will
still be part of the map and
listed in the table of contents; it
simply won’t display.
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Opening a map from

ArcMap

1. Click the Open button on the
Standard toolbar.

2. Click the Look in dropdown
arrow and navigate to the
folder that contains the map.

3. Click the map you want to
open.

4. Click Open.
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Opening a map from
ArcCatalog

1. Start ArcCatalog if it isn’t
already running.

2. In ArcCatalog, navigate to the
folder that contains your map.

3. Click the Thumbnails button
to look at the maps the folder
contains.

4. Double-click the map to open
it in ArcMap.
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Using the table of
contents

Every map has a table of
contents. The table of contents
shows you what layers the map
contains and also how the map
presents the geographic
features in those layers.

Some maps display all the
layers in one data frame. Others,
such as those with insets and
overviews, will have more than
one data frame. The table of
contents shows how the layers
are organized into data frames.

When viewing a map, you’ll use
the table of contents primarily
to turn layers on and off. As
you begin building your own
maps, you’ll find that the table
of contents is the focal point
for many tasks, such as adding
and deleting layers and
determining how to draw layers.

You can choose to display the
table of contents with either the
Display, Source, or Selection
tabs.

Tip

Need to see more of your
map?

You can drag the table of contents
off the ArcMap window.
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Showing the table of
contents

1. Click Window on the Main
menu.

2. Click Table Of Contents.

Selection Tool: | Window Help
E > | Dverview
[ Magnifir

lel

Table Of Contents

a ArcT oolbox

Turning a layer on or off

1. In the table of contents,
check the box next to the
layer’s name.

The layer should appear on
your map. If you can’t see the
layer, it may be hidden by
another layer or display only
at a particular scale.
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Drawing layers

Double-click a layer in the table of
contents to see its properties. From
there you can change how you
draw the layer.

Changing colors

You can quickly change the color of
a particular feature by right-
clicking on the color in the table of
contents.

Why isn’t my layer
drawing?

The layer may have a visible scale
range set. If you see a gray
scalebar underneath the layer’s
check box in the table of contents,
it’s not drawing because it’s outside
of a visible scale range. You’ll need
to zoom in or out to see it.

If you see a red exclamation point,
the link to the layer’s data source is
broken. Right-click the layer, point
to Data, and click Set Data Source
to fix the link.
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@
= [EF Boundaries
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Showing a layer’s legend

1. Click the plus or minus sign
to the left of the layer name in
the table of contents to show
or hide its legend.
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Showing the contents of
a data frame

1. Click the plus or minus sign
to the left of the data frame in
the table of contents to show
or hide the list of layers it
contains.
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Data view and
layout view

ArcMap provides two different
ways to view a map: data view
and layout view. Each view lets
you look at and interact with the
map in a specific way.

When you want to browse the
geographic data on your map,
choose data view. Data view is
an all-purpose view for explor-
ing, displaying, and querying
the data on your map. This view
hides all the map elements on
the layout—such as titles,
North arrows, and scalebars—
and lets you focus on the data
in a single data frame, for
instance, to do editing or
analysis.

When you’re preparing your
map to hang on the wall, put in a
report, or publish on the Web,
you’ll want to work with it in
layout view. Layout view is for
laying out your map. In layout
view, you’ll see a virtual page
upon which you can place and
arrange map elements. In layout
view, you can do almost
everything you can in data view,
plus design your map.
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Switching to data view

1. Click the View menu on the
Standard toolbar.

2. Click Data View.

The ArcMap window displays
the active data frame.
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Switching to layout view

1. Click the View menu on the
Standard toolbar.
2. Click Layout View.

The ArcMap window displays
the entire map.
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You can also use these buttons to quickly switch
between the data and layout view.

Using ArRcMaP




Moving around the
map

As you work with a map, you
can easily change how you
view the data it contains. When
you’re just browsing a map,
you might want to pan and
zoom around the data to
investigate different areas and
features. When you’re creating
a map to hang on the wall,
displaying data at a specific
scale may be important.

Most of the tools for navigating
your data are found on the
Tools toolbar.

Tip
Panning using the
scrollbars

In data view, you can also pan the
map by dragging the scrollbars.

Tip

Panning and zooming in
maps with more than one
data frame

If your map has more than one
data frame, panning and zooming
will occur in the active data frame.
In layout view, clicking a data
frame will activate it.
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Zooming in or out

1. Click the Zoom In or Zoom
Out button on the Tools
toolbar.

2. Move the mouse pointer over
the map display and click
once to zoom around a point.
Alternatively, click and drag a
rectangle defining the area
you want to zoom in or out
on.

Use these buttons
to zoom in or out a

? fixed amount.

b
@ Q3o

Zooming to the full extent
of the data

3. Click the Full Extent button
on the Tools toolbar.

!
DeEHIE kO #MS T

o

4. Click the Pan button on the
Tools toolbar.

Panning

5. Move the mouse pointer over
the map display and click
and drag the pointer.

Tools toolbar

Moving back or forward
one display
6. Click the Back or Forward

Extent buttons on the Tools
toolbar.
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Selecting layers in the
table of contents

Click a layer to select it. Hold down
the Shift or Ctrl key to select
multiple layers.

Why doesn’t a layer draw
when | zoom in or out?

The layer probably has a visible
scale range set that prevents the
layer from displaying on the map at
certain scales. You can clear the
scale range by right-clicking the
layer in the table of contents,
pointing to Visible Scale Range, and
clicking Clear Scale Range.

Pausing drawing in ArcMap
The Pause Drawing command
allows you to temporarily suspend
all drawing in ArcMap so you can
make changes to your map, such
as changing the symbology of
several layers, without having the
map redraw after each change. The
Pause Drawing command works in
data view or layout view and can
be added to any ArcMap menu or
toolbar from the Customize dialog
box. See Chapter 16, ‘Customizing
ArcMap’, to learn more about the
Customize dialog box.
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Zooming to the extent of
a layer

1. Right-click the layers you
want to zoom to.

2. Click Zoom To Layer.
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Setting bookmarks

A spatial bookmark identifies a
particular geographic location
that you want to save and refer
to later. For example, you might
create a spatial bookmark that
identifies a study area. That
way, as you pan and zoom
around your map, you can
easily return to the study area
by accessing the bookmark. You
can also use spatial bookmarks
to highlight areas on your map
you want others to see.

You can create a spatial book-
mark at any time. As a shortcut,
you can also create bookmarks
when you find and identify map
features. Spatial bookmarks,
however, can only be defined on
spatial data; they can’t be
defined on an area of the page
in layout view.

Each data frame on your map
maintains its own list of
bookmarks. In layout view, the
list reflects the bookmarks of
the active data frame.
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Creating a spatial
bookmark

1. Pan and zoom the map to the
area for which you want to
create a bookmark.

2. Click the View menu, point to
Bookmarks, and click Create.

3. Type a name for the book-
mark.

4. Click OK.
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Using a spatial bookmark

1. Click the View menu, point to
Bookmarks, and click the
name of the bookmark you
want to use.

The bookmarked display
appears.
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Creating a spatial
bookmark from the 2@
Identify Results dialog box ;:7 ;
1. Click the Identify button on &
the Tools toolbar. g /
2. Click the mouse pointer over o—-o ] =
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Removing more than one
bookmark at a time

Hold down the Shift key to select
more than one bookmark and click
Remove.
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Removing a spatial
bookmark

1. Click the View menu, point to
Bookmarks, and click
Manage.

Click a bookmark.
Click Remove.
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Opening magnifier
and overview
windows

When you don’t want to adjust
your map display, yet you want
to see things a bit differently—
see more detail or get an
overview of an area—open
another window. ArcMap
provides two additional ways to
explore the spatial data on your
map—overview and magnifier
windows.

The magnifier window works
like a magnifying glass: as you
pass the window over the data,
you see a magnified view of the
location under the window.
Moving the window around
does not affect the current map
display.

The overview window shows
you the full extent of the data. A
small box in the overview
window represents the currently
displayed area on the map. You
can move this box around to
pan the map and also shrink or
enlarge it to zoom in or out.

Both windows operate only in
data view.

86

Opening a magnifier

window and setting the

view

1. Click the Window menu and
click Magnifier.

You must be viewing the map
in data view to display a
magnifier window.

2. When the magnifier window
appears, drag it over the data
to see a magnified view.

3. Right-click the title bar and
click Snapshot to lock the
view.
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Opening an overview
window to pan and zoom
the map

1. Click the Window menu and
click Overview.

You must be viewing the map
in data view to display an
overview window.

2. Drag, shrink, or expand the
box in the overview window
to change the map display in
the active data frame.
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Exploring data on
a map

Sometimes just looking at a map
isn’t enough. You need to
query data to solve problems.
ArcMap lets you explore the
data on the map and get the
information you need.

You can point at features to find
out what they are, find features
that have a particular character-
istic or attribute, examine all the
attributes of a particular layer,
and measure distances on the
map. MapTips also provide a
quick way to browse map
features. Like ToolTips for
toolbar buttons, MapTips pop
up as you pause the mouse
pointer over a feature.

For powerful ways to explore your
data, see Chapter 13, ‘Querying
maps’.

| can’t see the MapTips

If you can’t see MapTips even after
you’ve enabled them, make sure
that the layer is turned on and the
features in the layer are not being
hidden by features in overlapping
layers.
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Identifying features by
pointing at them

1. Click the Identify button on
the Tools toolbar.

2. Click the mouse pointer over

the map feature you want to
identify.

The features in all visible
layers under the pointer will
be identified.
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Displaying MapTips

1. In the table of contents, right-
click the layer for which you
want to display MapTips and
click Properties.

2. Click the Display tab and
check Show MapTips.

Click the Fields tab.

Click the Primary Display
Field dropdown arrow and
click the attribute field you
want to display as the
MapTip.

Click OK.

Move the mouse pointer over
a feature to see the MapTip.
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For more information on working
with attribute tables, see
Chapter 10, ‘Working with tables’.

The primary display field
The primary display field is the
field that contains the name or
identifying characteristic of the
feature. For example, on a map of
the world, you might set the
primary display field to the field
that contains the country names.
The primary display field is set
through layer properties.
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Viewing a layer’s
attribute table

1.

In the table of contents, right-
click the layer for which you
want to display the attribute
table.

Click Open Attribute Table.
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Finding features with
particular attributes

1.

Click the Find button on the
Tools toolbar.

Type the string you want to
find in the Find text box.

Click the In layers dropdown
arrow and click the layer you
want to search.

Uncheck Find features that
are similar to or contain the
search string if the string
must match exactly.

Search for the string in all
fields, in a specific field, or in
the primary display field.

Click Find.
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Measuring distance

Do you want to measure 1. Click the Measure button on
distance in kilometers, the Tools toolbar.

miles, meters, or feet?
Each data frame can display
distance measurements using

2. Use the mouse pointer to

draw a line representing the
whichever units you need. Set the distance you want to mea-
distance units on the General tab of sure. The line can have more
the Data Frame Properties dialog than one line segment.

box. 3. Double-click to end the line.

2@ world
1 on-EU Courtriss

i Selston O ool
\ AO|D-A-EF S BzuA- 6 g o]
Seoent 476.090405 Tota 2576966620 Klemeters BT ee—)

The measurement displays
here on the status bar.
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Using the map cache to improve geodatabase performance in ArcMap

What is the map cache?

The map cache allows you to temporarily store the features in the
current map display extent in ArcMap in your local machine’s
memory. Because retrieving the features from local memory is a
fast operation, using the map cache will often result in perfor-
mance improvements in ArcMap for common tasks completed on
features in databases.

For example, if you are working with data in a multiuser
geodatabase that serves features over a network, features in the
current extent must be retrieved from the source database each
time your display is updated. Building a map cache, however, can
reduce the load on your network and the geodatabase since
ArcMap instead accesses this information from your computer’s
RAM. Since features are cached on the client, it cuts down the
number of queries that the client needs to execute on the server.

ArcMap has tools to build and help you work with the map
cache. These tools are found on the Map Cache toolbar.

Using the map cache

Drawing large or complex datasets, labeling, editing, selecting
features, retrieving the same features for multiple layers on a map,
and drawing features using a definition query are some of the
common activities that can often benefit from building a map
cache. However, the map cache only stores features in
geodatabases, so no data from rasters, coverages, or shapefiles is
cached.

Labeling, for example, can be a slow and costly process for the
geodatabase, requiring multiple roundtrips to the geodatabase as
the label engine attempts to place the maximum number of labels
on the map. To learn more about labels, see Chapter 7, ‘Working
with graphics and text’.
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Maximizing the map cache’s performance
advantages

In an enterprise environment, consistent use of the map cache in
ArcMap can significantly improve the overall performance of the
system by reducing the number of queries to the geodatabase,
the number of features retrieved from the geodatabase, and the
overall network traffic.

While the advantages of the map cache are most pronounced
when the data source is a multiuser geodatabase, you may also
benefit from creating a map cache if you’re working with large
amounts of data over a network or in a geodatabase.

There may be some performance improvement for personal
geodatabase feature classes, although it is generally a small gain.
One case where the map cache may be useful with personal
geodatabase features is when you are editing features with large
numbers of vertices in the current display extent with snapping
enabled. Personal geodatabases accessed over a network may
also show a performance gain.

A map cache is also most useful when you will be working within
a specific area of a map. Work that requires frequent panning and
zooming across a large area will not usually benefit from a map
cache.
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Working with the
map cache

If you’re working with data
stored in a geodatabase,
building a map cache can often
speed up common ArcMap
tasks, such as drawing,
selecting, labeling, and editing
features.

The map cache holds the
features in the current map
extent in memory on your local
machine. A map cache results in
faster processing because
ArcMap doesn’t have to
retrieve data from the server.

The Map Cache toolbar
contains the tools you’ll need
to create and work with the map
cache. You can create a map
cache by clicking the Build Map
Cache button. You can also use
the automatic cache (auto-
cache) function to automatically
update the map cache whenever
you move outside of the
currently cached extent.

The auto-cache can be useful if
you are going to be working in
a series of different geographic
areas and you don’t want to
rebuild the cache for each area.
It is also convenient when you
don’t know the exact bounds of
the area you want to cache.
Since auto-caching may cost
performance too much, you
should set an auto-cache
minimum scale.
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Adding the Map Cache
toolbar

1. Click View and point to
Toolbars.
2. Click Map Cache.

The Map Cache toolbar
appears.

File Edit |Yiew Insertt Selection Took 'window Help

O = Data View o |{|-/
Layout View

Zoom Data 3
Zoom Layout 4 ’T W ain beru
Bookmarks 4 Advanced Editing
Annotation
’7 Status Bar frcRed
Dverllow Labels Data Frame Took
Di
Identify Results menentia
Disconnected Editing
E Scrolbars ’7 Draw
[ HulEre E ditar
l>¥- [Eudes Effects
[arid E
Diata Frame Properties Georeferencing
Graphics
Labeling
Layout
Metwaork Editing
Route Editing

Sets the minimum scale
for the auto-cache

Empties the map cache Clears the auto-cache scale

Map Cache

Builds the __ ..
map cache

Zooms to the extent
of the map cache

Shows the extent
of the map cache

Turns on the
auto-cache
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Tip

Canceling the build of a
map cache

Because the map cache is stored in
your desktop computer’s RAM,
building a cache for a large area
with many features may consume a
large amount of memory and can
take a while. You can cancel
building the map cache by pressing
the Esc key.

Tip

Zooming to your map
cache extent

You can quickly return to your map
cache extent at any time in your
ArcMap session. Click the Zoom to
Map Cache button on the Map
Cache toolbar.

Tip

Using the Show Map Cache
button

You can click the Show Map Cache
button to find out if you are in the
extent of the current cache. If the
button turns red, it means you are
partially outside the map cache’s
extent and are no longer using the
map cache.
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Building a map cache

1. Add data stored in a
geodatabase to your map.

2. Pan or zoom to the area on

the map that you want to
work with.

3. Click the Build Map Cache
button on the Map Cache
toolbar.

The features visible in the
current extent are held in
memory locally.

Setting the auto-cache
minimum scale

1. Zoom out just beyond the
scale at which you'll be
working.

2. Click Set Auto-Cache Scale
on the Map Cache toolbar.

Map Cache
R | £ | o

You can click the Auto-Cache
button to turn auto-caching
on or off.
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Turning off the auto-cache
You might want to turn off the auto-
cache when you begin working at a
fixed display extent and are no
longer moving around the map.

When is the auto-cache
rebuilt?

When you move around the map
and are still within the cached
extent, the cache is not rebuilt.
When the display extent is not
completely within the cache, the
cache will be rebuilt—provided you
don’t zoom out beyond the
minimum auto-cache scale.

Setting a minimum auto-
cache scale

To avoid inadvertently building an
auto-cache of your whole
geodatabase, set a minimum scale
for the auto-cache. The auto-cache
won't be rebuilt if you zoom out
beyond the minimum scale.
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Setting auto-cache
options

1. Click View and click Data
Frame Properties.

Click the Map Cache tab.

To use the auto-cache, check
Automatically create map
cache.

4. Check the Set minimum
scale for auto-cache box.

5. Type a scale in the box or
click the Use Current Scale
button to set the current scale
as the minimum scale.

6. Click OK.

File Edit View lnsett Selection Tools Window Help

0 = [®@ Dataview |
Layout View —

Zoom Data
Zaoom Layout
Bookmarks

v v v -

Toolbars

|V— Status Bar

Dverflow Labels

ldentify Results
Somlbars
2 Eulers

l’i- Gurdes
(A i

Da a Frame Properties

enerdl | DataFrame | Fiame | CoordinateSpstem | llumination | Grids |
MapCache | AmotstionGroups | Etent Fiectangles | Size and Posiion

Using a map cache increases the perfomance of Arcap when your dats frame
containg data fiom geodatabases. particulary from AreSDE geodatabases.

You can use the Build Map Cache command in the Map Cache tookar o cresle a
cache for the map extent you aie cunentl viewing o fum on auio-cache

- Buto €

=7 &utomaticaly build cache when e cutent map sxtent chanass

| IV St minimum scale for aulercache:
A cache will be automatically created except when the map is
2oomed out beyond:

—— J0 UseCureniScae
About Using a Map Cache
Cancel Apply
Clearing the auto-cache
scale R |6 ea#a

1. Click the Clear Auto-Cache
Scale button on the Map
Cache toolbar.
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Seeing the extent of the
Why isn’t the Show Map cached area R G| nowe |

Cache button available?
The Show Map Cache button is
enabled only when you have built a
map cache and your map’s current
extent intersects the extent of the
map cache.

Tip

Working outside the cached
extent

If any part of your current display
extent is outside the cached area,
you are no longer using the data
cached on your computer. To use
the map cache again, you'll need to
build a new cache, use auto-cache,
or return to the cached extent.

Tip

Zooming to your map
cache extent

You can quickly return to your map
cache extent at any time by clicking
the Zoom to Map Cache button on
the Map Cache toolbar.
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1.

Click the Show Map Cache
button on the Map Cache
toolbar.

The currently cached area
will flash on the map.

If the Show Map Cache
button is red, part of your
current display extent is
outside the cached area.

Optionally, if you plan to work
at this extent, click the Build
Map Cache button to build a
new cache or click the Auto-
Cache button to use the auto-
cache.

The area outside
the rectangle is not
within the current
cache extent, so the
Show Map Cache
button is red.

A green Show Map Cache button indicates that you are
completely within the cached extent and are using cached data.

Map Cache H

A red Show Map Cache button indicates that you are partially
outside the cached extent. You are no longer using cached
data.

Ron|momes XK on

When the Show Map Cache button is unavailable, you are
completely outside the cached extent. You are no longer using
cached data.
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Getting help

A quick way to learn what
ArcMap can do is to get help
about the buttons and menu
commands you see on the
interface. After clicking the
What’s This? button, you can
click an item in the window to
display a popup description of
1t.

You can also get help in some
dialog boxes. When you click
the What’s This? button in the
upper-right corner and click an
item in the dialog box, a
description of the item pops up.
Sometimes a dialog box will
also have a Help button on the
bottom; clicking it opens a Help
topic with detailed information
about the task you’re trying to
accomplish.

Much of the information in this
book is available in the ArcGIS
Desktop Help system. The Help
topics are organized around the
main tasks you want to
complete as well as the
concepts behind the tasks.

You can look up general Help
topics in the Help Contents.
You can search the Index for
specific tasks and issues. You
can also use the Find tab to
look up Help topics that have
specific words or phrases.
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Getting help in the
ArcMap window

1. Click the What’s This? button.

2. With the Help pointer, click
the item in the ArcMap
window about which you
want more information.

3. Click anywhere on the
screen to close the Help
description box.

«d - ArcMap - ArcEditor

Selection Tools window Help

DEWs | B8 o |swmr oden| [Rareaoes@mrons |
O IEEEE e
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[& print h
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whether to print to a file or not, etc. L L
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Getting help in a dialog
box

1. Click the What's This? button.

2. With the Help pointer, click
the item in the dialog box
about which you want more
information.

3. Click anywhere on the
screen to close the Help
description box.

[ K E
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T Amboseli,md Emexico.mxd

| Anatomy Map.mod @] overview.md

M EL i RIandothers.mxd
HE|EURapulation, mxd
M Florida. mxd
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Tips for buttons and menus
When you pause the mouse pointer
over a button, the button’s name
appears in a small box called a
ToolTip. When you position the
mouse pointer over a button or
menu command, a description of
what it does appears in the status
bar.

Another way to get help in
a dialog box

Sometimes a dialog box will also
have a Help button on the bottom;
clicking it opens a Help topic with
detailed information about the task
you're trying to accomplish.
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Using the Help Contents
to get help

1.

Click the Help menu and
click ArcGIS Desktop Help.

Click the Contents tab.

Double-click a book to see a
list of the topics in that
category.

Double-clicking an open
book closes its list.

Click the topic you want to
read.
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aArcMap

Opening a map
Related topics

© About map documents

© How to open a map
> Opening a map from ArcCatalog
¥ Opening a map from ArcMap

=

1. Click the Open button & an the Standard toolbar,

2. Click the Loak in drapdawn arrow and navigate ta the folder that contains the

2. Click the map you want to apen,
4. Click Open,

Tips
« ¥ou can only wark on one map at a tme in an Arckap session. ArcMap
will closs any open map before opening another one.

* You an run multiple ArcMap sessions, Double-cicking & map in
ArcCatalog wil slways open that map in its own ArcMap session. You
can also double-click a map in the Windows Explorer to open it

» Opening a recently opened map
» Opening a map from the Startup dialog box

Searching the Index for
help

1.

Click the Help menu and
click ArcGIS Desktop Help.

Click the Index tab.

Type the subject about which
you want information.

Double-click the topic you
want to read.

If several topics are related to
your selection, the Topics
Found dialog box appears.
Simply double-click the topic
you want to read.

e—wmm |sesch | Favais]|
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&7 ArcGIS Desktop Help [_[O]x]
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Display

aArcMap

Looking at a map in data view and layout view
Related topics
==

© About viewing maps in data view and layout view
ArcMap™ provides two different ways to view a map:
o Data view
* Layout view
Each view lets you look at and interact with the map in a specific way.
When you want to browse the geographic data on your map, choose data view.

Layout view should be used when you're preparing your map to hang on the wall,
put in a report, or publish on the Web.

L

How to switch to data view and layout view
¥ Switching to data view
1. Click the View menu,
2. Click Data View. The ArcMiap window displays the active data frame.
Tip
o Alternatively, you can switch to data view using the Data view button
2 found in the lower left portion of the view window.

» Switching to layout view
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Finding Help topics 2
containing specific words

B ArcGIS Desktop H2lp

Ele Edt Vew Go

1. Click the Help menu and & ] -3

1 tents | Index  Search | Favorites |
click ArcGIS Desktop Help. et || @aremap

o CIle the Search tab ookmarks =12 Working with spatial [ERTGETS

Lt Topics Display Related topics
cecttopi Found 11
Title _Ln:annn

© about FEFTIENS

3. Type the word that should be T o a1t
. . . fWorking with spalial .. Archap 2 & spatial bookmark identifies a particular geographic location that you want to save
Contal ned in the to ics you Managing the dit ca.. Geodatabase 3 and refer to later. For example, you might create a spatial boakmark that identifies a
New features and fu.. Transiionin.. 4 study area. As you pan and zoom around your map, you can easily return to the
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Finng an addess .. Sueellap. &
Using spatial bockm.. ArcPleader 3
il
T

4. Click List Topics. st

You can create a spatial bookmark st any time. As a shortcut, you can also oreate
bookmarks when you find and identify map features. Spatial bookmarks, howsver,
o can orly be defined on spatial data; they can't be defined on an ares of the page in
i Iayout view

Eath data frame on your map maintains its own list of bookmarks. In layout view, the
list reflects the bookmarks of the active data frame,

5. Double-click the topic you © How to use IETIRERIE
» Creating a spatial
want to read. > using a spatial
» Creating a spatial [TYTTRENE from the Identify Results dialog box

» Creating a spatial [(EFTIGEYEA from the Find dialog box
» Removing a spatial

I” Search previous esults
IV Metch simila words
I Searchfitles only
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Saving a map and
exiting ArcMap

After you finish working on a
map, you can save it and exit
ArcMap. You save a map as a
document and store it on your
hard disk. If you haven’t saved
the map before, you’ll need to
name it, preferably with a name
that adequately describes its
contents. ArcMap automatically
appends a file extension (.mxd)
to your map document name.

The data displayed on a map is
not saved with it. Map layers
reference the data sources in
your GIS database. This helps
to keep map documents
relatively small in size. So if you
plan to distribute your map to
others, they’ll need access to
both the map document and the
data your map references.

In general, it’s a good idea to
save your map periodically
while editing it just in case
something unexpected hap-
pens.

Opening a map will close
the current one

In ArcMap, you work with one map
at a time. If you need to work with
more than one, start another
ArcMap session.
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Saving a map

1. Click the Save button on the
Standard toolbar.

If you haven’t saved the map
before, you’ll need to provide
a name for it.
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Saving a map as a new

map

1. Click the File menu and click
Save As.

2. Navigate to the location to
save the map document.

3. Type a filename.

Click the Save as type
dropdown arrow and click
ArcMap Documents.

5. Click Save.
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Differentiating a map
template from a map
document

Map templates have a .mxt file
extension. Map documents have a
.mxd file extension.

Tip

Saving a map with thumb-
nail images

Thumbnails are small images that
provide an overview of the
geographic data in your map.
Thumbnails appear in ArcCatalog
and when you add data in
Thumbnails view in ArcMap. To
save a thumbnail for your map, in
ArcMap click File and click Map
Properties. Check the Save
thumbnail image with map box,
then save the map.

See Using ArcCatalog for more
information on thumbnails.

For more information on creating
maps, see Chapter 4, ‘Displaying
data in maps’.
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Saving a map as a map
template

1. Click the File menu and click
Save As.

2. Navigate to the location to
save the map template.

Type a filename.

Click the Save as type
dropdown arrow and click
ArcMap Template.

5. Click Save.
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Exiting ArcMap

1. Click the File menu and click
Exit.

2. Click Yes to save any
changes, No to discard any
changes, or Cancel to
continue working on your
map.
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Keyboard shortcuts in ArcMap

Accessing ArcMap menu commands

Menu Command Shortcut
File New Cul+N
File Open Cul+0O
File Save Ctl+S
File Exit Alt+F4
Edit Undo Cul+Z
Edit Redo Cul+Y
Edit Cut Ctl+X
Edit Copy Ctl+C
Edit Paste Cul+V
Edit Delete Delete
Help ArcGIS Desktop Help F1

Help What’s This? Shift + F1

To access the Main menu, press Alt and use the arrow keys to
move through the menus; press Enter to make a selection.

Use Esc to close a menu or dialog box.

Docking and undocking

Hold down Ctrl while dragging a toolbar or dockable window to
prevent it from docking.

Dragging and dropping

You can drag and drop or copy and paste multiple layers in the
table of contents and between ArcMap sessions. You can also
drag and drop or copy and paste data frames between ArcMap
sessions.
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Layers that are dragged and dropped between data frames and
ArcMap sessions are copied; hold down Ctrl while dragging and
dropping to move layers between data frames and ArcMap
sessions.

Data frames that are dragged and dropped are moved; hold down
Ctrl while dragging and dropping to copy them.

Layers that are dragged and dropped inside a data frame are
moved; hold down Ctrl while dragging and dropping to copy
them.

Use drag and drop to move layers in and out of a group layer
within a data frame.

Navigating the table of contents with the keyboard

F3 or clicking inside the table of contents puts the keyboard
focus on the table of contents so you can navigate and interact
with it.

Esc or clicking the map puts the keyboard focus on the map.
Home selects the first item in the table of contents.

End selects the last item in the table of contents.

Up/Down arrows move through the items in the table of contents.

Left/Right arrows or the + and - keys expand or contract selected
items. They also switch between the tabs at the bottom of the
table of contents when they have keyboard focus.

Spacebar turns drawing of the selected layer(s) on or off.
F2 renames the selected item.
F12 or Enter opens the selected item’s property dialog box.

Shift + F10 (or the Application key) opens the context menu for
the selected item.
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Use Shift + F1 or F1 to obtain context help when an item has
keyboard focus or when the properties dialog box tab or a table of
contents tab is selected.

F11 activates a selected data frame, or hold down Alt and click a
data frame to activate it.

Selecting items in the table of contents

Ctrl + click selects or deselects multiple layers or data frames.

Shift + click selects all layers or data frames between two layers
or data frames within the same table of contents level.

Using mouse shortcuts in the table of contents

Ctrl + click on an expansion control (+/-) to expand or contract
all the items at that level. If any items are currently selected, only
the selected items are expanded or collapsed.

Ctrl + click on a check box to turn all the layers on or off at that
level. If any items are currently selected, only the selected items
are turned on or off.

When dragging layers, hovering over an expansion control with
the drop cursor expands or collapses any item.

Right-clicking features, layers, and data frames always opens a
context menu.
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Displaying data in maps

IN THIS CHAPTER

e Creating a new map
e Adding layers

¢ Adding coverages, shapefiles, and
geodatabases

e Adding data from the Internet
e Adding data from a GIS server
e Adding TINs as surfaces

e Adding CAD drawings

e Adding x,y coordinate data

e Adding route events

e Creating and adding a new feature
class

e About coordinate systems
e Specifying a coordinate system

e Referencing data on a map

Before you sit down to create a map, you need to think about its purpose.
What do you want your map to show? Will the map be displayed by itself, or
will it be part of a larger presentation? Who is the audience for the map?
Answering these and other similar questions will help you determine how to
organize and present the information on your map—for instance, what level
of detail you need to show; what colors and symbols you should use to draw
features; and whether you need to create an interactive map people use at
the computer, one you simply print out and display on a wall, or both.

The first step to creating a map is to locate the data you want to put on it.
Finding data may be as simple as using ArcCatalog to browse your
organization’s GIS database or the spatial data distributed with ArcMap. The
Internet is also an excellent resource for finding data—you can add data
directly from the Internet using the Geography Network™ Web site at
www.geographynetwork.com. Many government agencies distribute data
to the public at minimal or no cost. Commercial data vendors also package
data for a wide variety of applications from business to natural resources. If
you have special data requirements, you might create your own data (see
Editing in ArcMap) or contact one of the many service bureaus or GIS
consulting companies that can produce data for you. Even if you don’t think
you have any spatial data, you just might.
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Creating a new
map

No matter what kind of map you
want to make, you begin the
same way—by creating a new
map document. You can either
create an empty map with
nothing on it or use a map
template as a starting point.
Map templates typically contain
a predefined page layout that
arranges map elements such as
North arrows, scalebars, and
logos on the virtual page. This
means you can just add your
data and immediately print the
map. Templates can also
contain data (as layers), special
symbols and styles, custom
toolbars, and macros such as
VBA forms and modules.

ArcMap comes with many
predefined templates to choose
from when making your maps.
Also, any map you make can be
saved as a template. Templates
provide an ideal method for
defining the standard maps
your organization needs.
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Creating a new map from
the Startup dialog box

1. Start ArcMap.

2. Click to create a new empty
map, create a map from a
template, or browse for an
existing map.

3. Click OK.
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Browse for maps..

[ Immediately add data
[~ Do nat show this dialog again

Creating a new empty
map

1. Click the New button on the
Standard toolbar to create a
new empty map.

If you have a map open
already, you’ll be prompted to
save your changes.
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Organizing templates

You can create your own templates
and organize them into folders on
your computer. These folders
appear as tabs on the New dialog
box (lower right). Create folders in
the \Bin\Templates folder where
you've installed ArcGIS.

DISPLAYING DATA IN MAPS

Using a map template

1.

Click the File menu and click
New.

Click the tab that corre-
sponds to the type of map
you want to make.

The tabs you see will depend
on how you’ve organized
custom templates.

Click the template you want.

Some of the templates
included with ArcMap
contain data. You can add
your data right on top.

Click Document to create a
new map document.

Click OK.
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Adding layers

Geographic data is represented
on a map as a layer. A layer
might represent a particular
type of feature, such as
highways, lakes, or wildlife
habitats, or it might represent a
particular type of data, such as
a satellite image, a computer-
aided design (CAD) drawing,
or a terrain elevation surface in
a Triangulated irregular
network (TIN).

You don’t need to know much
about data to add a layer to a
map. Simply drag one from
ArcCatalog—or copy and paste
one from another map—onto
the map you’re working on. The
layer will draw as it was
previously symbolized.

A layer doesn’t store geo-
graphic data itself; instead, it
references the data stored in
coverages, shapefiles, rasters,
and so on. Thus a layer always
reflects the most up-to-date
information in your database. If
you don’t have a layer, you can
easily create one as described
on the following pages. For
example, you might create
several layers that highlight
different aspects of your data
and distribute them to others in
your organization.
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Adding a layer from
ArcCatalog

1. Start ArcCatalog from the
Start menu.

2. Arrange the ArcCatalog and
ArcMap windows so you can
see both on the screen.

3. Navigate to the layer you
want to add to the map.

4. Click and drag the layer from
ArcCatalog.

5. Drop the layer over the map
display in ArcMap.

The layer is copied to the
map. Any subsequent edits
made to the layer on disk will
not be reflected on this map.
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Adding a layer from the
Add Data button

1. Click the Add Data button on
the Standard toolbar.

2. Click the Look in dropdown
arrow and navigate to the
folder that contains the layer.

Click the layer.
Click Add.

The new layer appears on
your map.
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Tip

To see a layer on a map,
you must have access to
its data source

Even though you have access to a
layer on disk, it won'’t draw on
your map unless you also have
access to the data source the layer
is based on.

Adding a layer from the
Catalog

When you add a predefined layer to
your map from the Catalog, a copy
is placed on the current map. Your
current map will not change if the
original layer is modified.

DISPLAYING DATA IN MAPS

Adding a layer from
another map

1. Open the map that contains
the layer you want to copy.

2. In the table of contents, right-
click the layer and click Save
As Layer File.

3. Click the Look in dropdown
arrow and navigate to the
folder where you want to
save the layer.

Type a name for the layer.
Click Save.

Click the Open button on the
Standard toolbar to open the
map you want to add the
layer to.

Click the Add Data button.

Click the Look in dropdown
arrow and navigate to the
folder that contains the layer.

9. Click the layer.
10. Click Add.
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Adding coverages, Adding data from
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Adding data in ArcMap

The data you display on a map
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and display it on a map.
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Displaying a subset of F T

Creating a layer in the features in a layer EErCIEEL R
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For more information on how to

to a map, see Chapter 6, 4. Click OK. "FOPLLATION" » 1000000
‘Symbolizing features’.

For more information on the syntax
Sfor building a Definition Query
expression, see Chapter 13,
‘Querying maps’.

See Also 0K Cancel )

For more information on adding
raster data to your map, see :
Chapter 9, ‘Working with rasters’.
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Adding data from
the Internet

The Internet is a vast resource
for geographic data. The Add
Data from Internet option in
ArcMap allows you to go
directly to any Web site you
choose, using a browser to
explore Metadata Explorer sites.
Generally, the data you add to
your maps is accessed directly
from the organization providing
the data.

An example of a widely used
source is the Geography
Network
(www.geographynetwork.com).
The Geography Network is a
global community of data
providers committed to making
geographic content available to
the public. Published from sites
around the world, it gives you
immediate access to the latest
maps, data, and related services
over the Internet. Use the
Geography Network to search
for and explore maps and other
geographic content. When you
find what you want, add it
directly to your maps in
ArcMap.

In some cases there will be a
lock symbol on the Add to
ArcMap button. This indicates
it is a service with which you
need to be registered in order to
use the data.
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Adding data from an
Internet site

1.

Click the File menu, point to
Add Data from Internet, and
click Add Website.

Type the URL address of the
Web site you wish to access.

Click OK.

An Internet browser opens
giving you access to the
location you entered. From
here you can search the site
for the data you want to add
to your map.
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Adding data through the
Geography Network

1.

Click the File menu, point to
Add Data from Internet, and
click Add Data from
Geography Network.

Browse the Geography
Network to find the data you
want.

The Geography Network
allows you to search, for
example, by data provider,
data type, and geographic
extent. Once you find data,
you can read a description of
it, view it over the Internet,
and add it to your map in
ArcMap.
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Adding data from a GIS server

You can use data available on the Internet or over a network
directly in your maps. Any data being served over a network or
the Internet, using ArcIMS® or ArcGIS Server, can be added to
ArcMap as a layer. The ability to work with Internet data is built
into ArcMap and doesn’t require any additional software. To
learn more about connecting to a GIS server, see Using
ArcCatalog. Once you are connected to a GIS server, you can
browse through its available data. You can add the data to
ArcMap as a layer—by either dragging and dropping from
ArcCatalog or by using Add Data in ArcMap.

When you work with data being served from a GIS server, you
don’t download the data to your computer; you work with a live
service over the Internet or network. When you draw a layer
based on a GIS service, ArcMap automatically retrieves the data
for the service over the Internet or network. This saves you from
having to store and manage the data yourself, but it also means
that the layer will become unavailable if you go offline (unless
you export the data locally).

The ArclMS server layers

ArcIMS provides three types of map services that are opened as
layers in ArcMap: an Image Service, an ArcMap Image Service,
and a Feature Map Service. The layers provided from an Image
Service and an ArcMap Image Service are essentially snapshots
of a map on a server, which are delivered to you as an image.
These snapshots are sent as a compressed JPEG, PNG, or GIF
files. The Image Service layer is created within ArcIMS. In the
case of the ArcMap Image Service layer, there is an ArcMap
component embedded with ArcIMS that allows ArcIMS to serve
up maps created from the ArcMap documents (.mxd or .pmf),
allowing you to retrieve maps that use the advanced cartographic
and open data access capabilities of ArcMap. A Feature Map
Service layer receives actual vector features, providing additional

DISPLAYING DATA IN MAPS

functionality because the geographic features are directly
accessible by ArcMap.

The ArcGIS Server layer

An ArcGIS Server provides a Map Service layer. This layer is
associated with a single data frame in an actual map document
(.mxd or .pmf). Like the ArcIMS Image and ArcMap Image Service
layers, the Map Service layer is received as an image
representation of the existing ArcMap map document.

Using data from a GIS server in ArcMap

GIS data served using a GIS server looks like any other layer on
your map. There are a few differences depending on how the host
decided to serve the data. When you add either Image Service
layer to ArcMap, you’ll see a new group layer containing feature
class layers in your table of contents. This layer has been set up
and saved by its creator using the symbology and organization
he or she determined to be most useful; however, you can
customize its appearance by turning on or off the individual
feature class layers or by renaming them. You can also use the
Identify tool with these layers.

A Feature Map Service layer is more like the regular layers you
may have worked with in ArcMap. It allows you to do a little more
customization than the Image Service layers, including changing
the drawing order, spatial selection, and symbology.

Any of the services can exist as a background to your own data.

To learn more about ArcGIS server connections, see the ArcGIS
Desktop Help.

To learn more about ArcIMS or ArcGIS Server, check the products
page on www.esri.com Or support.esri.com.
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Connecting to a GIS server
If the GIS server you need is not
listed, you can use either Add
ArcGIS Server or Add ArcIMS
Server to connect to a new server.

Why is there a red “x” on
my GIS server?

The red “x” implies that the
connection needs to be refreshed.
You can do this by double-clicking
the connection.

For more information on connect-
ing to a GIS server, see Using
ArcCatalog.
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Adding data from a GIS
server

1.

Click the Add Data button on
the Standard toolbar.

Click the Look in dropdown
arrow and navigate to the
GIS Servers folder.

Double-click the server with
data you want to access.

If you don’t see the server
you want, double-click Add
ArcGIS Server or Add ArcIMS
Server. For more information
on connecting to a GIS
server, see Using
ArcCatalog.

Click the Details button so
you can see the details of the
types of map servers or
server objects to which you
can connect.

Click the name to choose the
one you want to use.

Click Add.

ArcMap creates a new layer
on the map that references
the data source.
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Adding TINs as
surfaces

Data that varies continuously
across an area—elevation,
rainfall, and temperature—is
often represented on a map as a
surface. Surface data comes
from a variety of sources and in
many formats. Aerial photo-
graphs, radar, sonar, and similar
sources generate information
used to build surfaces. This
data is processed into formats,
such as SDTS raster profiles,
digital elevation models
(DEMs), DTED grids, vector
coverages, and raw text files, all
of which you can convert into
TINs that display as surfaces
on your map.

A TIN is built from a series of
irregularly spaced points with
values that describe the surface
at that point (for example, an
elevation). From these points, a
network of linked triangles is
constructed. Adjacent triangles,
sharing two nodes and an edge,
connect to form the surface.

A height can be calculated for
any point on the surface by
interpolating a value from the
nodes of nearby triangles. In
addition, each triangle face has
a specific slope and aspect. You
can display any one of these
surface characteristics—slope,
aspect, and elevation—or the
internal structure of the TIN.
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Adding TIN data from
ArcCatalog

1. Start ArcCatalog from the
Start menu.

2. Arrange the ArcCatalog and
ArcMap windows so you can
see both on the screen.

3. Navigate to the TIN data
source you want to add to the
map.

4. Click and drag the TIN data
from ArcCatalog.

5. Drop the TIN data over the
map display in ArcMap.

ArcMap creates a new layer
on the map that references
the TIN data source.
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Adding TIN data in
ArcMap

1. Click the Add Data button on
the Standard toolbar.

2. Click the Look in dropdown
arrow and navigate to the
folder that contains the TIN
data source.

Click the desired TIN.
4. Click Add.

ArcMap creates a new layer
on the map that references
the TIN data source.
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Adding CAD
drawings

If your organization has existing
CAD drawing files, you can use
these immediately on your
maps. You don’t need to
convert the data, but you do
need to decide how you plan to
use the data.

If you simply want to see the
CAD drawing with your other
data, you can add the CAD
drawing as a layer for display
only. The entities will draw as
defined in the CAD drawing file.
Alternatively, if you want to
control how entities draw on
the map or perform geographic
analysis, you need to add the
CAD data as features ArcMap
can work with—specifically,
point, line, or polygon features.
When you browse for a CAD
drawing to add to your map,
you’ll see two representations
of the data: a CAD drawing file
and a CAD dataset. Use the
drawing file for display only
and the dataset for display and
geographic analysis.

CAD drawing files typically
store different types of entities
on different layers in a drawing
file. One layer might contain
building footprints, another
streets, a third well locations,
and a fourth textual annotation.
CAD drawing files, however, »
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Adding a CAD drawing
from ArcCatalog

1. Start ArcCatalog from the
Start menu.

2. Arrange the ArcCatalog and
ArcMap windows so you can
see both on the screen.

3. Navigate to the CAD drawing
you want to add to the map.

4. Click and drag the CAD
drawing from ArcCatalog.

5. Drop the CAD drawing over
the map display in ArcMap.

ArcMap creates a new layer
on the map that references
the CAD drawing.
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Adding a CAD drawing in
ArcMap

1. Click the Add Data button on
the Standard toolbar.

2. Click the Look in dropdown
arrow and navigate to the
folder that contains the CAD
drawing.

Click the CAD drawing.
Click Add.

ArcMap creates a new layer
on the map that references
the CAD drawing.
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do not restrict the type of
entities you can have on a
drawing layer. Thus building
footprints might be on the same
drawing layer as streets. When
working with a CAD drawing as
features, you’ll likely add
several ArcMap layers from the
same CAD drawing file and
adjust what features display in
those layers.

DISPLAYING DATA IN MAPS

Adding a CAD dataset for
display and analysis

1.

Click the Add Data button on
the Standard toolbar.

. Click the Look in dropdown

arrow and navigate to the
folder that contains the CAD
dataset.

Double-click the CAD dataset
and click the CAD feature
you want to add.

Click Add.

Only the subset of features in
the layer will display.
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Adding x,y
coordinate data

You don’t always have to have
a data source, such as a
shapefile, to add data to your
map. If you have some tabular
data that contains geographic
locations in the form of X,y
coordinates, you can add this
to a map as well.

Sets of x,y coordinates describe
discrete locations on the earth’s
surface, such as the location of
fire hydrants in a city or the
points where soil samples were
collected. You can easily collect
X,y coordinate data using a
global positioning system
(GPS) device.

In order to add a table of x,y
coordinates to your map, the
table must contain two fields,
one for the x coordinate and
one for the y coordinate. The
values in the fields may
represent any coordinate
system and units such as
latitude and longitude or
meters.

Once you have added the data
to your map, the layer behaves
just as any other feature layer.
For instance, you can decide
whether or not you want to
display it, symbolize it, set the
visible scale, or display a
subset of features that meet
some criteria.
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Adding a table with x,y
coordinates

1. Click Tools on the Main menu
and click Add XY Data.

2. Click the table dropdown
arrow and click a table that
contains x,y coordinate data.
If the table is not on the map,
click the Browse button to
access it from disk.

3. Click the X Field dropdown
arrow and click the field
containing x coordinate
values.

4. Click the Y Field dropdown
arrow and click the field
containing y coordinate
values.

5. Click Edit to define the
coordinate system and units
represented in the x and y
fields.

The x,y coordinates will be
automatically transformed to
match the coordinate system
of the data frame.

6. Click OK.
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Adding route
events

A route event is an attribute
that describes a portion of a
route or a single location on a
route. Route events are
organized into tables based on
a common theme. For example,
route event tables for highways
might include speed limits, year
of resurfacing, present condi-
tion, signs, and accidents.
Route events use route and
measure information to refer-
ence the attributes of particular
locations in a route feature
class.

There are two types of route
events: point and line. Point
events occur at precise loca-
tions along on a route. They are
referenced to a location along a
route using a single measure
value. Line events describe
portions of routes. They differ
from point events in that they
use two measure values to
describe the measure location
of the event.

A route event table has at least
two fields: an event key and
one or more measure locations.
The event key field identifies
the route to which an event
belongs. A measure location is
either one or two values
describing the positions on the
route where the event occurs.

DISPLAYING DATA IN MAPS

Click Add Route Events from
the ArcMap Tools menu.

Click the Route Reference
dropdown arrow and click
the route reference layer.

Alternately, click the Browse
button and navigate to the
route reference feature class.

Click the Route ldentifier

dropdown arrow and click
the route identifier field if

necessary.

Click the Event Table
dropdown arrow and click
the event table.

Alternately, click the Browse
button and navigate to the
event table.

Click the Route ldentifier
dropdown arrow and click
the route identifier.

Click the type of events the
route event table contains.

For point events, click the
Measure dropdown arrow
and click the Measure field.

For line events, click the
From-Measure dropdown
arrow and click the from-
measure field. Click the To-
Measure dropdown arrow
and click the to-measure
field.

Optionally, click the Offset
dropdown arrow and click
the offset field.

Click Advanced Options. »
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Route identifier field
The Add Route Events dialog box

will pay attention to a route layer’s
route identifier field.

Displaying route events
Right-click an event table in the

table of contents and click Display
Route Events.

Layer files

You can save event layers as a
layer file (.lyr). The next time you
bring this file into ArcMap, the
dynamic segmentation process will
automatically be performed for
you.
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10. Click all of the advanced
dynamic segmentations you
want applied to the route
event source.

11. Click OK.
12. Click OK.
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Creating and
adding a new
feature class

It is a three-step process to

create and add a new feature 2.

class to your ArcMap docu-
ment. The first step is to create

a new geodatabase or select an 3.

existing one. You then create
your new feature class, which is
contained in the geodatabase.
Both of these steps are per-
formed in ArcCatalog.

The final step is to add this
feature class to your ArcMap
project. You can either add this
feature by dragging and
dropping it from the ArcCatalog
window onto the ArcMap
window or by selecting the Add
Data button in the ArcMap
window and choosing the new
feature class file.

DISPLAYING DATA IN MAPS

1.

Creating a new
geodatabase

Click the ArcCatalog button
in the ArcMap Standard
toolbar to open ArcCatalog.

Click a folder or create a new
folder to create the geodata-
base in.

Right-click the folder, point to
New, then click Personal
Geodatabase.

The folder name is already
highlighted so you can
change the name to some-
thing more appropriate.
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Creating a new feature

For information on how to create a class
new shapefile or table, see Using 1.

Right-click the geodatabase
ArcCatalog.

where you want to create the
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feature class. Point to New,
then click Feature Class.

Enter a name for the feature.

Choose the type of feature
class to create.

Click Next.

Specify the database storage
configuration. Choosing
Default is often sufficient.

Click Next.

Click Shape under Field
Name.

Under Field Properties,
choose the Geometry Type by
clicking in the space beside it
and clicking the option you
want from the dropdown
menu.

If you do not choose a
Geometry Type, the default is
Polygon.

Click Finish.

To add this layer to ArcMap,
you can click and drag it as
previously described in
‘Adding a layer from
ArcCatalog’.
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About coordinate systems

The features on a map reference the actual locations of the
objects they represent in the real world. The positions of objects
on the earth’s spherical surface are measured in degrees of
latitude and longitude, also known as geographic coordinates.
While latitude and longitude can locate exact positions on the
surface of the earth, they are not uniform units of measure; only
along the equator does the distance represented by one degree of
longitude approximate the distance represented by one degree of
latitude. To overcome measurement difficulties, data is often
transformed from the three-dimensional geographic coordinate
system to the two-dimensional planar surface in a projected
coordinate system. Projected coordinate systems describe the
distance from an origin (0,0) along two separate axes—a
horizontal x-axis representing east—west and a vertical y-axis
representing north—south.

Because the earth is round and maps are flat, getting information
from the curved surface to a flat one involves a mathematical
formula called a map projection. A map projection transforms
latitude and longitude to X,y coordinates in a projected coordinate
system.

This process of flattening the earth will cause distortions in one
or more of the following spatial properties: distance, area, shape,
and direction. No projection can preserve all these properties and,
as a result, all flat maps are distorted to some degree. Fortunately,
you can choose from many different map projections. Each is
distinguished by its suitability for representing a particular
portion and amount of the earth’s surface and by its ability to
preserve distance, area, shape, or direction. Some map projections
minimize distortion in one property at the expense of another,
while others strive to balance the overall distortion. As a
mapmaker, you can decide which properties are most important
and choose a projection that suits your needs.

DISPLAYING DATA IN MAPS

Do you need to display your data with a projected
coordinate system?

If your spatial data references locations with latitude and
longitude—for example, decimal degrees—you can still display it
on your map. ArcMap draws the data by simply treating the
latitude/longitude coordinates as planar x,y coordinates. If your
map doesn’t require a high level of locational accuracy—if you
won’t be performing queries based on location and distance or if
you just want to make a quick map—you might decide not to
transform your data to a projected coordinate system.

If, however, you need to make precise measurements on your
map, you should choose a projected coordinate system. When
displaying and performing analysis with datasets, they should be
in the same coordinate space and in the same projection. If two
datasets are in different coordinate systems, the values of the
coordinates are on different scales. Errors will occur when
comparing such datasets because they will represent different
locations.

Reasons for using a projected coordinate system

* You want to make accurate measurements from your map and
be sure that spatial analysis options you use in ArcMap
calculate distance correctly. Latitude/Longitude is a good
system for storing spatial data but not very good for viewing,
querying, or analyzing maps. Degrees of latitude and
longitude are not consistent units of measure for area, shape,
distance, and direction.

*  You are making a map in which you want to preserve one or
more of these properties: area, shape, distance, and direction.

*  You are making a small-scale map such as a national or world
map. With a small-scale map, your choice of map projection
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determines the overall appearance of the map. For example,
with some projections, lines of latitude and longitude will
appear curved; with others they will appear straight.

e Your organization mandates using a particular projected
coordinate system for all maps.

What is an on-the-fly projection?

ArcMap can perform what is commonly known as an on-the-fly
projection. This means ArcMap can display data stored in one
projection as if it were in another projection. The new
pseudoprojection is for display and query purposes only. The
actual data is not altered. Data is projected on the fly anytime a
data frame contains a layer whose coordinate system is defined
as something different from the coordinate system definition of
the data frame. A data frame’s coordinate system can be defined
by adding data with a defined coordinate system or by manually
setting the coordinate system (by accessing the data frame’s
properties).

ArcMap will not project data on the fly if the coordinate system
for the dataset has not been defined. A dataset with an undefined
coordinate system will simply be displayed in its native
coordinate system. The coordinate system for any dataset can be
defined using ArcCatalog.

The first layer added to the data frame defines its coordinate
system. This is true whether the data is projected or geographic.
For example, if the first layer added contains a Lambert Conformal
Conic projected coordinate system, all other layers will project on
the fly to match this. Similarly, if the first layer added to the data
frame contains data that uses a WGS84 geographic coordinate
system, all other layers will adjust to match this. Even data that
uses a projected coordinate system will unproject on the fly.

For information on projecting rasters on the fly, see Chapter 9,
‘Working with rasters’.
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What type of map projection should you choose?

Here are a few things to consider when choosing a projection:
*  Which spatial properties do you want to preserve?

*  Where is the area you’re mapping? Is your data in a polar
region? An equatorial region?

*  What shape is the area you’re mapping? Is it square? Is it
wider in the east—west direction?

* How big is the area you’re mapping? On large-scale maps,
such as street maps, distortion may be negligible because
your map covers only a small part of the earth’s surface. On
small-scale maps, where a small distance on the map
represents a considerable distance on the earth, distortion
may have a bigger impact, especially if you use your map to
compare or measure shape, area, or distance.

Answering these questions will determine which map projection
and thus which projected coordinate system you’ll want to use to
display your data.

Map projections can generally be classified according to which
spatial attribute they preserve (distance, area, shape, or
direction).

Equal area projections preserve area and are
also called equivalent projections. Most thematic
maps should use an equal area
projection. The Albers Equal Area
Conic projection is commonly ;
used for the United States;
common projections for the
world are Equal Area
Cylindrical and Sinusoidal.
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Conformal projections preserve angles and are | ||| |

useful for navigational charts and weather \f%
maps. Shape is preserved for small areas, but Y
the shape of a large area such as a continent e
will be significantly distorted. Common :
conformal projections are the Lambert
Conformal Conic and the Mercator. ,/""f”é 4
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Azimuthal projections preserve direction from one
point to all other points. This property can be
f':»‘ 1\ combined with preserving either area, angles, or
=“""‘ - distance. Thus, it is possible to have an Equal Area
"f"g?t’ Azimuthal projection, such as Lambert, or an
J’ Equidistant Azimuthal projection.
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to all other points. Instead, ] YA e
distance can be held true from g LD,
one point (or a few points) to all % 7
other points or along all meridians ==+ s I B

or parallels. If you will be using your map to find features that are
within a certain distance of other features, you should use an
equidistant map projection.

Compromise projections minimize
overall distortion but preserve none
- of the four properties. The Robinson

: b H'} }‘\ : ' projection, for example, is neither
] /f,%[) / equal area nor conformal but is
W aesthetically pleasing and useful for

,,,,,, general mapping.

For more information on coordinate systems, see Understanding
Map Projections.

DISPLAYING DATA IN MAPS
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Specifying a
coordinate system

If all the data you want to
display on your map is stored in
the same coordinate system—
for example, you’re using your
organization’s database—you
can just add it to a map and not
consider whether the layers will
overlay properly; they will. If,
however, you’ve collected data
from a variety of sources, you’ll
need to know what coordinate
system each dataset uses to
ensure ArcMap can display
them together.

When you add a layer to an
empty data frame, that layer
sets the coordinate system for
the data frame; you can change
it later if necessary. As you add
subsequent layers, they are
automatically transformed to
the data frame’s coordinate
system as long as there’s
enough information associated
with the layer’s data source to
determine its current coordinate
system. If there isn’t enough
information, ArcMap will be
unable to align the data and
display it correctly. In this case,
you’ll have to supply the
necessary coordinate system
information yourself.

ArcMap expects coordinate
system information to be stored
with the data source. For each »
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Finding out which
coordinate system your
data is currently
displayed with

1. Right-click the data frame
that you want to determine
the coordinate system of and
click Properties.

2. Click the Coordinate System
tab.

The details of the current
data frame coordinate system
display in the dialog box.
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layer in a geodatabase, this
information is part of the layer’s
metadata. For coverages,
shapefiles, and rasters, it’s
stored on disk in a separate file
named after the data source but
with a .prj file extension (for
example, streets.prj). These files
are optional files; thus you may
still need to define the coordi-
nate system for one of these
data sources. You can create a
.prj file with ArcCatalog.

If no coordinate system
information is associated with a
data source, ArcMap will
examine the coordinate values
to see if they fall within the
range: -180 to 180 for x-values
and -90 to 90 for y-values. If
they do, ArcMap assumes that
these are geographic coordi-
nates of latitude and longitude.
If the values are not in this
range, ArcMap simply treats the
values as planar x,y coordi-
nates.

Changing the coordinate
system of a data frame
Changing the coordinate system of
a data frame does not alter the
coordinate system of the source
data contained in it.

DISPLAYING DATA IN MAPS

Displaying data with a
predefined coordinate
system

1. Right-click the data frame
that you want to set the
coordinate system of and
click Properties.

2. Click the Coordinate System
tab.

Double-click Predefined.

Navigate through the folders
until you find the coordinate
system you want and click it.

5. Click OK.

All layers in the data frame
will now be displayed with
that coordinate system.
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For more information on coordi-
nate systems, see Understanding
Map Projections.
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Modifying the parameters
of a coordinate system

1.

Right-click the data frame
whose coordinate system
you want to modify and click
Properties.

Click the Coordinate System
tab.

Click Modify.

Adjust the coordinate system
properties as appropriate.

Click OK.

Click OK on the Data Frame
Properties dialog box.
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Do you want to see meters,
miles, or feet?

When you measure lengths or find
places by their coordinates, you
can choose which units you want to
use. Set the Display Units property
as needed.

Why can’t | set the map
units?

Map units are a property of the
coordinate system defined with
your data. You can change the map
units by modifying the coordinate
system. Right-click the data frame
containing your data and click the
Coordinate System tab. Here you
can modify the parameters of the
coordinate system.

DISPLAYING DATA IN MAPS

Setting the units for
reporting lengths and
displaying coordinates

1. Right-click the data frame
and click Properties.

Click the General tab.

Click the Map dropdown
arrow and click the appropri-
ate units.

The map units option is only
available when your data
has no coordinate system
information associated with
it.

4. Click the Display dropdown
arrow and click the appropri-
ate units.

5. Click OK.
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How to reference data on a map

ArcMap can reference data that is stored in databases (personal
or ArcSDE®) or as files on a disk. If you plan to distribute your
maps to others or if the location of your data has changed, you
may need to change how your map references data so others will
not need to repair layers. ArcMap has several options for
referencing file-based data: full paths, relative paths, or Universal
Naming Convention (UNC) paths.

Full paths

An example of a full (absolute) path is:
C:\GIS\Project1\Boundary.shp. To share maps saved with paths
to data with the full path option, everyone who uses the map
must either do so on the same computer or have the data on their
computer in exactly the same folder structure.

Relative paths

An example of a relative path is: \Project]\Boundary.shp. Relative
paths in a map specify the location of the data contained in the
map, relative to the current location on disk of the map document
(.mxd file) itself. Since relative paths don’t contain drive names,
they enable the map and its associated data to be moved to any
disk drive without the map having to be repaired. As long as the
same directory structure is used at the new location, the map will
still be able to find its data by traversing the relative paths.

Relative paths allow you to share maps that you made with data
on your local “F:\” drive, for example, with people who only have
a “C:\” drive. This also allows you to easily move the map and its
data to a different hard drive on your computer or give the map
and its data to others to copy to their computer.

Data referenced by a relative path can be in the same folder as the
map or in a folder above or below the folder containing the map.
To reference data in a folder that’s above the folder containing
the map, a relative path will contain \..\ for each level up in the
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folder structure that must be traversed. If layers in a map do not
meet that criterion, they will not be saved with relative
pathnames, but will instead retain their full pathname. You can
reference relative paths by clicking the File menu, Map Properties,
then Data Source Options.

UNC paths

An example of a UNC path is:
\GISServer\GIS\ProjectI\Boundary.shp. Using UNC paths allows
you to make a map referencing data on a computer on your
organization’s network so the map can be shared with others
without requiring that they map the network computer as a disk
drive on their local machine. The network computer is referenced
directly by name in the path.

One thing to keep in mind is that a personal geodatabase may
have data stored within a feature dataset, which means its path
will contain that additional information. For example,
“C:\GIS\Project1\FieldData.mdb\stations\Feb10” indicates that
there is a stations feature dataset with a Feb10 feature class.
Paths to data that resides on a database server contain the
connection properties (server name, database, username, and
possibly the password), the feature dataset name, and the feature
class name.
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Storing relative

Referencing data
pathnames to data

on a map

1. Click the File menu and click
When you add a layer to your Map Properties.
map, ArcMap references the
data source the layer is based
on. When you save the map,
the data references are stored
with it. The next time you open
your map, ArcMap locates the
data based on the references. If
ArcMap can’t find a data
source, you’ll need to either
locate the data source yourself
or ignore the reference, in which
case the layer won’t be drawn.

Click Data Source Options.

Click Store relative path
names.

Click OK.

Click OK on the Map Proper-
ties dialog box.

If you plan on distributing your
maps to others, they’ll need
access to the data referenced
on it. If they have access to the
data—for example, data stored
on a server—they can simply
update the references to the
data if necessary. If they don’t
have access to the data, you’ll
probably have to distribute the
data with your map.

To help make it easier to
distribute data with your map,
ArcMap allows you to store
relative pathnames to data
sources referenced on a map.
This lets you, for example,
distribute your map and data in
the same directory. The
references stored in the map are
correct regardless of where they
are placed on disk.

DISPLAYING DATA IN MAPS
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Repairing and
updating data
links

When you first open a map,
ArcMap searches for the data
referenced by the layers on the
map. If it can’t find the data—
for example, because the data
has been moved—the layer
won’t display.

You can immediately tell which
layers on your map have broken
links because you’ll see a red
exclamation mark next to their
names in the table of contents.
If you know the new location of
the data, you can repair the link.

You can also update the link to
a layer’s data source. You might
want to do this when, for
example, you want to retain the
layer’s display properties but
use an updated attribute table.
For more information, see
‘Changing a layer’s source data’
in Chapter 5.

Tip

Storing relative pathnames
to data

If you plan on distributing your
maps to others, you might choose
to reference data using relative
pathnames. See the topics ‘How to
reference data on a map’ and
‘Referencing data on the map’ in
this chapter for more information.
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Repairing broken data
source links

1. Locate the layer with the
broken link in the table of
contents. It will have a red
exclamation mark next to it.

N

Right-click the layer, point to
Data, and click Set Data
Source.

3. Click the Look in dropdown
arrow and navigate to the
location of the data source.

4. Click the data source.
Click the Add button.

The link to the data source is
now updated.
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DISPLAYING DATA IN MAPS

Updating a link to a data
source

In the table of contents, right-
click the layer and click
Properties.

Click the Source tab.
Click Set Data Source.

Click the Look in dropdown
arrow and navigate to the
data source.

Click the data source.
Click Add.
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Working with layers

IN THIS CHAPTER

Description of a layer file
Layer property functionality
Adding layers

Changing a layer’s text

About the drawing order
Copying layers

Removing layers from the map
Grouping layers

Saving a layer to disk
Accessing layer properties
Displaying a layer at specific scales
Creating a transparent layer
Changing a layer’s source data

Changing the appearance of the table
of contents

Using data frames to organize layers

You can think of a layer as a specific way to display and work with
geographic data. Layers exist within maps and can be saved
independently of maps in a database or as a layer file (.1yr). In fact, many
organizations save layers for their staff to access rather than providing
direct access to the organization’s geographic data. This helps to ensure
that those accessing the data are viewing the same information.

As you saw in the previous chapter, it is easy to create layers just by
adding data to your map. As you add different kinds of data to your map,
ArcMap knows how to create specific kinds of layers by knowing what
kinds of functionality that data can support. Thus, there are different types
of layers—for example, shapefiles are used to create feature layers; CAD
data can be used to create feature layers and a special kind of layer called
a CAD layer. Adding raster data (or bitmaps) to a map will result in a
raster layer. The diagram on the next page shows types of layers and
what ArcMap can do with them.
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Description of a layer file

This diagram shows the variety of data that can be used to create different types of layers.
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Layer property functionality

Display effects

The Display tab controls how your data is displayed as you move
in the view. Options include making a layer transparent, adding
MapTips and hyperlinks, and restoring excluded features.

Selection symbol

The Selection tab allows you to set how features in a specific
layer will look when they are selected. Selection property changes
in a specific layer override the default Selection Options settings.

Symbology

This tab offers methods for representing your data. Options
include drawing features in one symbol, proportional symbols,
categories, quantities, color ramps, or charts.

Field display properties

The Fields tab provides characteristics about attribute fields. You
can also create aliases, format numbers, or make fields invisible.

Definition Query

This tab allows you to display a subset of your data that meets
some criteria without altering the data. With the Query Builder,
you can create an expression to display particular features of a
layer.

Joins and Relates

This tab allows you to join (include within ArcMap) or relate
(associate) data to the layer’s attribute table. You can also remove
joins or relates.

Labeling

The Labels tab allows you to turn on a layer’s labels; build label
expressions; manage label classes; and set up the labeling
options, which include label placement and symbology.

WORKING WITH LAYERS

Table

A table includes descriptive information that is stored in rows and
columns in a database and can be linked to map features. Each
row represents an individual entity, record, or feature, and each
column represents a single field or attribute value.

Select interactively

This function allows you to make selections using the Select
Features tool.

Extent definition

This appears on the Source tab and shows the bounding extent
of your data along with its source and coordinate system.

Level and Symbol

These tabs, specific to coverage, PC ARC/INFO®, Spatial
Database Engine™ (SDE®) 3.x, and vector product format (VPF)
annotation, allow you to adjust annotation display properties.
Annotation for these formats, however, is read-only.

CAD Drawing Layers

This tab, which is specific to CAD data, allows you to specify
which CAD drawing layers are visible.

CAD Transformations

This tab is specific to CAD layers. It allows you to transform a
CAD layer so it matches your coordinate system.

Topology rules and errors

These functions are specific to topology layers. The Feature
Classes tab lists the feature classes in the topology and their
ranks. The Rules tab shows and describes which topology rules
are imposed on your data. The Errors tab allows you to generate a
summary of the errors found in the participating feature classes.
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Adding layers

Adding a layer is as straightfor-
ward as adding other data. A
layer file contains the file
extension .lyr and is identified
by a diamond-shaped icon.

Tip

Dragging and dropping
Ifyou drag and drop the layer file
onto the table of contents, it will be
drawn according to the place in the
table of contents where you
dropped it. However, if you drag
and drop the layer into the window,
it will be placed in the table of
contents according to the default
layer placement.

The default layer placement (top to
bottom) typically is:
1. Annotation
2. Features
i. Point
ii. Line
iii. Polygon
iv. TIN
v. Raster

When adding a new layer, it will
automatically be placed above a
similar feature type. For example, a
new line feature will be placed
above the other line features.
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Adding a layer file in
ArcMap

1. Click the File menu and click
Add Data, or click the Add
Data button on the Standard
toolbar.

2. Click the Look in dropdown
arrow and navigate to the
folder containing your layer
file.

3. Click the layer file.
4. Click Add.

ArcMap adds the layer to
your table of contents using
the special properties it was
saved with.

(=A== E.X|ﬂﬁ|\t\lml|ﬁ\@ﬁ\k‘?|

Add Data
Look i [] Flarids

= el colewle [z

=5 irds shp
N frct shp

jor Roads vt
& Population Density - 20011y

Mame: [Major Roads Iy

Show of type:  [Diatasets and Layers (i)

Adding a layer file from
ArcCatalog

1. Start both ArcCatalog and
ArcMap.

2. Arrange the ArcCatalog and
ArcMap windows so you can
see both on your screen.

3. In ArcCatalog, navigate to the
layer file you are interested
in.

4. Click and drag the file from
ArcCatalog.

5. Drop the file on the ArcMap
window.

ArcMap adds the layer to
your table of contents using
the special properties it was
saved with.
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Changing a
layer’s text

A few pieces of descriptive text
display beside each layer in the
table of contents. One text
string is the layer’s name. The
others describe what the
features in the layer represent—
the meanings of the symbols in
the legend.

By default, when you add data
to a map, the resulting layer is
named after its data source.
Often, the name of the data
source is abbreviated. You can
give a layer a more meaningful
name without changing the
name in the source data. This
will make it easier to understand
what layers are on the map.

When you draw the features of
a layer, you use the attribute
values in a particular field to
symbolize them. These attribute
values appear by default next to
the symbol in the table of
contents. As they don’t usually
provide a good label descrip-
tion for the features in your
layer either, you’ll likely want to
change them as well.

Tip

Using a shortcut to rename
layers

You can press the F2 key to rename

a layer that is selected in the table
of contents.

WORKING WITH LAYERS

Changing the name of a

layer

1. In the table of contents, click
the layer to select it.

2. Click again over the name.

This will highlight the name
and allow you to change it.

3. Type the new name and
press Enter.

NOTE: This does not change
the actual filename.
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Changing the map
feature label

1. In the table of contents, click
the text you want to change.

2. Click again over the text
string.
This will highlight the string
and allow you to change it.

3. Type the new description and
press Enter.
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About the
drawing order

The order of layers in the table
of contents determines how
layers are drawn on a map.
Within a data frame, the layers
listed at the top will draw over
those listed below them, and so
on down the list. You can easily
move layers around to adjust
their drawing order or organize
them in separate data frames.
However, no matter where the
annotation layers or selections
are in the table of contents,
they will always draw after
features.

Tip

Ordering your data before
it’s in the table of contents
For data of the same type, the
order you clicked the layers in the
Add Data dialog box or in
ArcCatalog is the order they
appear in the table of contents, with
the first layer clicked being first in
the table of contents.
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Moving a layer to change
its drawing order

1. In the table of contents, click
and drag the layer up or
down.

A black bar indicates where
the layer will be placed. This
bar indents to reflect the
position in the layer hierarchy
where the drop will occur.

2. Release the mouse pointer to

drop the layer in its new
position.
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Copying layers

A quick way to build maps that
reference the same data source
is to copy and paste layers
within a map or between maps.
For example, suppose you want
to show the change in popula-
tion for an area over time. You
can add a layer to a map and
display it using one population
attribute, then copy the layer to
another map (or another data
frame in the same map) and
display it using the second
population attribute.

Copying layers from a map to
disk is a convenient way to let
others access the layers you’ve
created. Once you’ve defined
how to draw a layer, that
information is saved with the
layer. Thus, anyone who adds
the layer to a map will see it
exactly as you created it. For
information on copying a layer
to disk, see ‘Saving a layer to
disk’ in this chapter.

Opening one map
document at a time

You can work on only one map per
ArcMap session, although you can
run multiple ArcMap sessions
concurrently. Double-clicking a
map in ArcCatalog or Windows
Explorer always opens that map in
its own ArcMap session.

WORKING WITH LAYERS

Copying a layer between
data frames

1. Right-click the layer or layers
you want to copy to another
data frame and click Copy.

2. Right-click the data frame
you want to copy the layer or
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another map

1. Right-click the layer or layers
you want to copy to another
data frame and click Copy.

2. Click the Open button on the
Standard toolbar and open
the map you want to copy the
layer or layers into.

3. Right-click the data frame
you want to copy the layer
into and click Paste Layer(s).

If you don’t want to close your
original map, open another
ArcMap session.
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Removing layers
from the map

When you no longer need a
layer on your map, you can
delete it. Deleting a layer from a
map doesn’t delete the data
source on which the layer is
based.

Deleting a data source

You can delete a data source, such
as a coverage, in ArcCatalog.

Selecting more than one
layer at a time

While you're clicking, you can hold
down the Shift or Ctrl key to select
multiple layers.
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Removing a layer

1. In the table of contents, right-
click the layer or layers you
want to remove.

2. Click Remove.
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Removing several layers

1. In the table of contents, click
the first layer you want to
remove.

2. Hold down the Shift or Ctrl
key and click to select
additional layers.

3. Right-click the selection and
click Remove.
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Grouping layers

When you want to work with
several layers as one layer, you
gather them together into a
group layer. For example,
suppose you have two layers
on a map representing railroads
and highways. You might
choose to group these layers
together and name the resulting
layer “transportation net-
works”.

A group layer appears and acts
like an individual layer in the
table of contents. Turning off a
group layer turns off all its
component layers. The proper-
ties of the group layer override
any conflicting properties of its
constituent layers. For example,
a visible scale range set on a
layer will be overridden by a
visible scale range set on the
group layer. If you need to, you
can even create groups of
group layers.

You can still work with the
individual layers in the group.
For instance, you can change
how an individual layer is
drawn, adjust the scale at which
it is displayed, and control
whether it is drawn as part of
the group. You can change the
drawing order of the group and
add and remove layers as
needed.

WORKING WITH LAYERS

Creating a group layer

1.

Right-click the data frame in
which you want to create a
group layer.

Click New Group Layer.

A new group layer appears in
the table of contents.
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Grouping layers in the
table of contents

1.

Hold the Ctrl key and
highlight multiple layers in
the table of contents.

Right-click one of the chosen
layers.

Click Group.

A new group layer appears in
the table of contents contain-
ing the selected layers.
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Changing the drawing
order of layers in a group
The layers listed at the top of a
group layer are drawn over those
beneath it. You can also drag and
drop the layer to a new position to
change the drawing order of the

group.

Tip

Using ArcCatalog to create
group layers

You can also create your group
layer in ArcCatalog.

For information on how to draw
the individual layers in a group,
see, Chapter 6, ‘Symbolizing
features’.
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Adding layers to a group
layer
1. Double-click the group layer

in the table of contents to
display its properties.

Click the Group tab.
3. Click Add.

4. Click the Look in dropdown
arrow and navigate to the
data source you want to add
to the group.

N

5. Click the data source.
6. Click Add.

Tip: If the layer you want to
add to a group is already on
the map, you can drag and
drop it in the group.

Group Layer Properties
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Changing the layer order
in a group layer
1. Double-click the group layer

in the table of contents to
display its properties.

2. Click the Group tab.

3. Click the layer you want to
move.

4. Click the appropriate arrow
button to move the layer up
or down.

5. Click OK.

Group Layer Properties

General Group

e States

Add
Remave
Properies.
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Cancel Epal)
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Tip
Removing several layers
from a group layer

Hold down the Shift or Ctrl key to
select more than one layer in the

group.

WORKING WITH LAYERS

Displaying the properties
of a layer in a group layer
1. Double-click the group layer

in the table of contents to
display its properties.

2. Click the Group tab.

3. Click the layer for which you
want to display properties.

4. Click Properties.

You can now modify the
layer’s properties—for
example, you can change the
drawing properties.

5. Click OK.

Group Layer 'roperties

General Group

 Laper

e States

Add
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o

Cancel Ll
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Removing a layer from a
group layer

1. Double-click the group layer
in the table of contents to
display its properties.

2. Click the Group tab.

3. Click the layer that you want
to remove.

4. Click Remove.
5. Click OK.

Group Layer 'roperties

General Group

~Laer
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Add

Remove

Fropetties
A 3
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Cancel Lopl
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Saving a layer to
disk

One of the main features of a
layer is that it can exist as a file
in your GIS database. This
makes it easy for others to
access the layers you’ve built.

When you save a layer to disk,
you save everything about the
layer. When you add the layer
to another map, it will draw
exactly as it was saved. This is
very convenient when others at
your organization need to make
maps but don’t know how to
represent or access the data in
your database. All they need to
do is add the layer.

About layer filenames

The filename you provide when you
save a layer to disk does not have
to be the same as its name on the
current map. The layer name on
the map, not the layer filename, will
be displayed whenever the layer is
added to another map.

Passing layers to others
Don’t forget, the layer file is just a
link to the actual data source. So if
you are passing the layer to others,
be sure they also have the data
referred to in the layer.
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In the table of contents, right-
click the layer and click Save
As Layer File.

Click the Look in dropdown
arrow and navigate to the
location where you want to
save the layer.

Optionally, change the layer
name.

Click Save.
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Accessing layer
properties

You control all aspects of a
layer with its properties. From
here, you can define how to
draw the layer, what data source
the layer is based on, whether
to label the layer, and what
attribute fields the layer
contains.

The Layer Properties dialog box
is different for different layer
types. See the layer file diagram
at the beginning of this chapter
to determine the properties of
your layers.

Displaying layer properties
You can also double-click a layer in
the table of contents to display its
properties.

WORKING WITH LAYERS

Displaying layer
properties
1. In the table of contents, right-

click the layer and click
Properties.

2. Click the tab containing the

properties you want to adjust.

3. When finished, click OK.
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Displaying a
layer at specific
scales

As long as a layer is turned on
in the table of contents,
ArcMap draws it, regardless of
the map scale. As you zoom
out, it may become harder to
distinguish features in layers
that contain more detailed
information. While you can turn
off a layer, this may be inconve-
nient, especially if your map
contains several layers and you
change scale frequently as you
work.

To help you automatically
display layers at the appropriate
scale, you can set a layer’s
visible scale range to define
the range of scales at which
ArcMap draws the layer.
Whenever the scale of the data
frame is outside the layer’s
visible scale range, the layer
won’t draw. In this way, you
can control how the map looks
at various scales.

For example, you can hide a
detailed layer that might
otherwise clutter your map
when you zoom out. You can
also progressively display more
detailed layers as you zoom in
on an area, that is, as the scale
of the data frame gets larger.
Setting a visible scale range is »
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Setting the minimum
visible scale for a layer

1. Right-click the layer in the

table of contents and click
Properties.

Click the General tab.

Click Don’'t show layer when
zoomed.

4. Type a minimum scale for the
layer.
If you zoom out beyond this

scale, the layer will not be
visible.

5. Click OK.
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Setting the maximum
visible scale for a layer
1. Right-click the layer in the

table of contents and click
Properties.

Click the General tab.

Click Don’'t show layer when
zoomed.

4. Type a maximum scale for
the layer.

If you zoom in beyond this
scale, the layer will not be
visible.

5. Click OK.
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especially useful if you are

creating a map for others to use

because it makes browsing the
map easier.

How can I tell if a layer is

not drawing because of a

visible scale range?

If a layer isn’t drawing because it

has a visible scale range set, you’ll

see a gray scalebar under the
layer’s check box in the table of
contents.
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WORKING WITH LAYERS

Setting a visible scale
based on the current
scale

1. Adjust the data frame display
to the appropriate scale.

Right-click the layer for which
you want to set a visible
scale.

3. Point to Visible Scale Range
and click Set Maximum Scale
or Set Minimum Scale.
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