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Introduction

IN THIS CHAPTER

Rich suite of graphical editing
tools

ArcGIS data editor

Editing in data view and layout
view

Tools for editing and managing
topologies

Tools for editing and managing
networks in a geodatabase

Context menus and shortcut keys
for increased productivity

Tools for rubber sheeting, adjust-
ing, and edgematching feature data

Multiuser editing with version
management and conflict detection

Remote editing of data checked
out from your versioned
geodatabase

Editing in projected space

Tips on learning how to edit in
ArcMap

In addition to mapmaking and map-based analysis, ESRI® ArcGIS™
ArcMap™ is the application for creating and editing geographic data and
tabular data. With ArcMap, you can edit features in shapefiles and
geodatabases with one common user interface. ArcMap contains
sophisticated, computer-aided design (CAD)-based editing tools that help you
construct features quickly and easily while maintaining the spatial integrity of
your geographic information system (GIS) database. ArcEditor™ and
ArcInfo™ seats of ArcMap can be used to edit geometric networks and
geodatabase topologies as well as simple features. ArcView® seats of
ArcMap can be used to edit simple features in shapefiles and geodatabases.
ArcView seats also let you create a temporary Map Topology that can be
used to edit simple features that share geometry.

Whether you use ArcView or Arclnfo, you use the same editing tools in
ArcMap to work on your geographic data. In cases where your organization
has multiple users simultaneously editing on a shared geodatabase, ArcMap,
in concert with ArcSDE®, provides the tools necessary to manage long
editing transactions as well as to manage versions and resolve potential
conflicts. ArcEditor and ArcInfo seats of ArcMap can check out features
from a master geodatabase to a checkout geodatabase for disconnected
editing.

Whether you use ArcView, ArcEditor, or ArcInfo, the goal of this book is to
help you learn and use the editing capabilities in ArcMap for any level of
geographic database maintenance. The next few pages highlight some of the
features you will find invaluable while editing in ArcMap.



Rich suite of graphical editing tools

ArcMap helps you create and edit geographic features quickly and easily by including many of the graphic editing functions popular

with the latest CAD editing packages.
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Sketch construction tools in ArcMap will allow you to quickly and accurately edit street rights-of-way.
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ArcGIS data editor

ArcMap lets you edit shapefiles and geodatabases. Also, you can edit an entire folder of data at once. ArcEditor and ArcInfo seats can
take advantage of a geodatabase’s coded value and range domains and validation to make editing attributes quicker and maintain high
data quality.
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Pick the geodatabase or folder of data that you want to edit when you start editing in ArcMap.
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Editing in 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
different way. Data view hides all of the map elements on the layout such as titles, North arrows, and scale bars. In layout view, you’ll
see a virtual page upon which you can place and arrange map elements. You can edit your geographic data in either data view or layout
view.
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When you are preparing a map, you can edit features directly using
layout view.
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Tools for editing and managing topologies

ArcMap provides tools to edit features that have topological relationships defined in a geodatabase or in a map topology. ArcView

seats are limited to editing map topology, a simpler, temporary form of topology that allows shared parts of features to be
simultaneously edited.
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Tools for editing and managing networks in a geodatabase

ArcMap provides tools to edit geometric networks stored in a geodatabase.
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Context menus and shortcut keys for increased productivity

ArcMap contains numerous context menus and shortcut keys to help you create and edit features quickly.
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Use the Sketch tool context menu and shortcut keys to access advanced feature creation tools.
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Tools for rubber sheeting, adjusting, and edgematching feature data

ArcMap provides tools to transform, adjust, rubber sheet, and edgematch feature data from different sources.
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Multiuser editing with version management and conflict detection

If you have several users that need to edit the same data at the same time, ArcMap can help you manage versions of your ArcSDE
geodatabase.
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Sophisticated version management tools in ArcMap will help you maintain a multiuser editing environment.
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Remote editing of data checked out from your versioned geodatabase

If you have people who need to work with part of your geodatabase away from your network, ArcEditor and ArcInfo seats allow you to
check out features to a personal geodatabase, edit them in the field, and check them back into the master geodatabase upon their return.
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Editing in projected space

If you’ve collected data from a variety of sources, chances are that not all layers contain the same coordinate system information. Using
ArcMap, you can set the coordinate system for a data frame. As you add layers to your map, they are automatically transformed to that
projection. That means that you can edit the shapes and attributes of a layer regardless of the coordinate system it was stored in.
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ArcMap has project-on-the-fly capabilities that let you edit layers in the coordinate system that are most
important to you without having to transform your data.

INTRODUCTION
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Tips on learning how to edit in ArcMap

If you’re new to GIS, remember that you don’t have to learn
everything about editing in ArcMap to get immediate results. To
learn how to edit your GIS data, see the Geodatabase Workbook.
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.

Finding answers to your questions

Like most people, your goal is to complete your tasks while
investing a minimum amount of time and effort in 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 that 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 editing 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 creating a
new feature, just look it up in the table of contents or index. What
you’ll find is a concise, step-by-step description of 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.
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About this book

This book is designed to introduce editing in ArcMap and its
capabilities. If you have never used a GIS before or feel you need
to refresh your knowledge, please take some time to read Getting
Started with ArcGIS, which you received in your ArcGIS
package. It is not necessary to do so to continue with this book,
but you should use it as a reference if you encounter tasks with
which you are unfamiliar.

Getting help on your computer

In addition to this book, use the ArcGIS Desktop Help system to
learn how to use ArcMap. To learn how to use the ArcGIS
Desktop Help system, see Using ArcMap.

Contacting ESRI

If you need to contact ESRI for technical support, see the product
registration and support card you received with ArcMap or 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 about 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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Editing basics

IN THIS CHAPTER

An overview of the editing process

Exploring the Editor toolbars and
keyboard shortcuts

Adding editing toolbars
Upgrading a geodatabase
Adding the data you want to edit

Starting and stopping an edit
session

Managing the edit cache

Changing the options of the task
menu

Selecting, moving, copying and
pasting, and deleting features

Setting the number of decimal
places used for reporting
measurements

In addition to mapmaking and map analysis, ArcMap is also the application
for creating and editing your spatial databases. ArcMap has tools to edit
shapefiles and geodatabase feature datasets.

This chapter provides an introduction on how to edit in ArcMap and
describes the basic tasks you need to know before you can start to create
and edit spatial data. For instance, this chapter shows you how to perform
such tasks as adding the Editor toolbar; adding other editing toolbars, such as
the Edit cache, Advanced Editing, Spatial Adjustment, Topology, and
Network Editing toolbars; starting and stopping an edit session; and selecting
features.
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An overview of the editing process

The following is a general overview of how to use ArcMap and
the Editor toolbar to edit your data. Each of the following steps is
outlined in detail in this chapter or other chapters in this book.

1. Start ArcMap.

2. Create a new map or open an existing one.

Dl:lir"E%

Open button

New map file button

(98]

. Add the data you want to edit to your map.

K |¢,
Add data button

If there are no existing layers for the feature classes you
want to edit, you can create them using ArcCatalog™.
For more information on creating a feature layer, see
Using ArcCatalog.

4. Add the Editor toolbar to ArcMap.

%WIE

Editor Toolbar button

14

5. Choose Start Editing from the Editor menu.

Editor |
Editar | [ |I *  Tast

Start Editing

SN

More Editing Tools »

L

Stop Editing
Sy Edits

[Move.. .

Sl

Diwide. ..
BIffEr ..

Copy Faralls)..
(i [= e[

(] pi{=ig}
Intersect

i

Yalidate Features, .
] = L

Options...

6. Create or modify features and/or their attributes.
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7. Choose Stop Editing from the Editor menu and click Yes
when prompted to save your edits.

ET
Editor ”T|ﬁj Tast

Start Editing

Stop Editing

Save Edits

[ovE
St
Djvide. ..

BffiEr..

Sh S

oy Parallell,,
[MEerge...
(] pi{=ig}
Intersect
i,
More Editing Toals b
@ Yalidate Features, .
Snapping...

Qpkions. . .

There is no need to save the map—all edits made to the
database will automatically be reflected the next time
you open the map.

EDITING BASICS
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The Editor toolbar

Current Task

dropdown list: ) Attributes button:
The tasks in this list Target layer Split Tool: Opens the
work with a sketch dropdown list: Lets you attributes dialog
Edit tool: Tool palette: drawn with the Sets the layer to split a box, which shows
Lets you select Use these tools sketch construction which new segment at attributes
features and to create a tools on the tool features will a specific for all selected
modify them.  sketch. palette. belong. location features.
Editor ‘ Y ‘ &~ Task ICreate Mew Feature LI ‘ Target: |Distribution mains ;I | O ‘ ‘
= " E| Create Tasks -~ Hydrants ! !
. . Start Edif H
Edit session —- 2l .I .lng f ”T f-. eate Mew [+ Water distribution nebworlk Fitkin
commands. Stop Editing Pl EI Modlfv Tasks - Gystem valves
Save Edits . i~ Reshape Feature -"Water laterals .
@ /6' ‘[FI - Uk Polygon Features tribution mains Rotate Tool:  Sketch .
Move... . e Mirror Features & WaterLateralDiameter Annokatior Lets you Properties: Lets
Split | L Exkend|Trim Features - DistDiam Layer rotate a you specify the
- Modify Feature segment or X,y locations of
" Divide... . i Calibrabs Route Featurs sketchtoa the vertices in a
I Buffer... - Modify Portion of a Line desired sketch.
4 Copy Parallel. . Bl Topology Tasks orientation.
- Modify Edge P | | »
HEMER - Reshape Edge
i - futa Complete Polvgons
Inkerseck
Clip...
Mare Editing Tools »
B, validate Features. .,
Snapping. ..
Options...
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Exploring the Editor toolbar

This section shows you how editing in ArcMap helps you
complete the tasks that you need to do. You’ll learn about the
types of data you can edit as well as the basics of creating and
modifying features and their attributes.

The structure of vector datasets

ArcMap provides a common editing environment for features
stored in geodatabase feature datasets and shapefiles.

When you edit data with ArcMap, you edit feature classes
(collections of features) that the layers on your map represent.

Editing the feature classes lets you edit the actual data source,
not just the representation on the map.

A feature class is a collection of the same type of features, for
example, a collection of points or a collection of polygons.

A dataset is a collection of feature classes that share the same
spatial reference. A dataset might be a collection of land base

Comparing the structure of vector datasets

Shapefile

Geodatabase
Collections A geodatabase is a collection
of datasets of feature datasets.
Datasets A feature dataset is a collection
of feature classes.
Collections A feature class is a collection
of features of features of the same type.
Features Point, multipoint, polyline,
polygon, annotation, and
network.
Topology Geodatabase datasets may

contain topologies or a
Geometric Network.

A shapefile folder is a collection
of shapefiles.

A shapefile has one shapefile feature
class.

A shapefile feature class is a
collection of shapefile features.

Point, multipoint, line, and
polygon.

Map Topology may be used
to integrate and edit shapefile feature
classes.

EDITING BASICS



feature classes or a collection of utility feature classes. Shapefiles
are an exception; they do not hold a collection of feature classes
but only one shapefile feature class.

A collection of feature datasets is stored in a geodatabase.
Shapefiles are stored in a shapefile folder. Although you may add
multiple collections of datasets to your map (geodatabases,
ArcInfo workspaces, and shapefile folders), you can only edit
feature classes within one collection at a time. Coverage feature
classes can’t be edited with ArcMap.

What is a sketch and how does it work with a
task?

Create Mew Feature |— |
[=]- Create Tasks

pistrbution mans —————[¢]

: g _reate Mew Feature
- Modify Tasks

Reshape Feature

- Zut Pokvgon Features
-Mirrar Features
-Extend) Trim Features
-Modify Feature

- Calibrate Route Feature
i e Maodify Portion of a Line
= Topology Tasks

- Modify Edge

- Reshape Edge

- fiuko Complete Polygons

Current Task dropdown list
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A sketch is a shape you draw that performs various tasks when
editing, such as adding new features, modifying features, and

Building as sketch

Building as feature
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reshaping features. Tasks are listed in the Current Task dropdown
list. You must create a sketch in order to complete a task.

Sketch intersects parcels to be selected.

Parcels intersected by the sketch are now selected.

EDITING BASICS

For instance, the Create New Feature task uses a sketch you
create to make the new feature.

Sketch showing where the polygon is to be cut.

Polygon divided into two features where the sketch was drawn.
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The Select Features Using a Line task uses a sketch you create to
select features; the features the line intersects are selected.

point feature

line feature

polygon feature

The Cut Polygon Features task uses a line sketch you draw to cut
a polygon.

Creating new features

line sketch

polygon sketch

You can create three main types of features with the Editor
toolbar: points, lines, and polygons.

20

To create a line or polygon, you must first create a sketch. A
sketch’s shape is composed of all the vertices and segments of
the feature. Tertices are the points at which the sketch changes
direction, such as corners, and segments are the lines that
connect the vertices.

Intersection

tool
Sketch tool Arc ool
Midpoint tool | Tool
Tangent palette
Distance— Curve tool

Distance tool Trace tool

Endpoint Arc Direction— —
tool Distance tool

SHwate and Enish

Sketch tool context menu
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You can create a sketch by creating the vertices and segments
that make up the features. Vertices are marked in green, with the
last vertex added marked in red.

The Sketch tool is the tool you use most often to create a sketch.
It has an accompanying context menu that helps you place
vertices and segments more accurately. The Arc tool, the
Distance—Distance tool, and the Intersection tool—Ilocated with
the Sketch tool on the tool palette—also help you create vertices
and segments using other construction methods.

When you’re creating a new feature, the target layer determines
in which layer a new feature will belong. The Target layer
dropdown list contains the names of all the layers in the datasets
with which you’re working. Subtypes are also listed, if applicable.
For instance, if you set the target layer to Buildings: Commercial,
any features you create will be part of the Commercial subtype of
the Buildings layer.

Target: |Buildings : Building E

- Building

Target layer dropdown list

EDITING BASICS

You must set the target layer whenever you’re creating new
features—whether you’re creating them with the Sketch tool, by
copying and pasting, or by buffering another feature.

Modifying features

For every feature on the map, there is an alternate form, a sketch.
In the same way that you must create a sketch to create a feature,
to modify a feature you must modify its sketch. Because the
vertices are visible in a sketch, you can edit the feature in detail;
you can move the vertices, delete them, or add new ones using
the Sketch context menu.

Besides editing a feature by working with its sketch, you can also
use another sketch you create to modify the feature for certain
tasks. An example of this type of task is Cut Polygon Features,
where a sketch you construct is used to divide one polygon into
two.

Ingert Wertex
Delete Yeartex
Mawve. ..

Move To...

Flip

Tri...

Dielete Sketch Chil+Delete

Finish Sketch F2
Finish Part

When you edit a feature’s sketch, you edit its vertices using the Sketch
context menu.

Froperties. ..
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Simple modifications to features, such as moving, copying, or

deleting, can be made by selecting the feature and choosing the

appropriate tool or command.

EEIEE
|

Attributes button

Attributes
[=- Rinads
I [

#1- Deerfont Tral

- Spiller Road

7 17th by

¥l Barlow Tral

Jfeatures

x|
Praperty Walle

OBJECTID 8

AREA 21237064.022583
PERIMETER 22103.7438028392
WARDS_ q

WARDS_ID 18

LABEL WaRD 10
ALDERMAN DISNE DANIELSON

WARD_MNUIM 10
Shape_Length 22103.7438450877
Shape_drea 21237064.0811026

Editing attributes

Attributes dialog box

22

Attributes can be created or edited in the Attributes dialog box.
After selecting the features whose attributes you want to edit,
click the Attributes button to see the dialog box.
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Editor keyboard shortcuts

There are keyboard shortcuts associated with a number of the
editing tools and commands. You can use keyboard shortcuts to

make editing quicker and more efficient.

Sketch tool

Direction
Deflection

Length

Absolute XY
Delta XY
Direction/Length
Parallel
Perpendicular
Segment Deflection
Tangent Curve
Streaming

Delete Sketch
Finish Sketch
Show Vertices
Show Tolerance
Zoom In

Zoom Out

Pan

Suspend Snapping
Add/Remove Selection

Move Selection Anchor

EDITING BASICS

Ctl+A
Cul+F
Ctul+L
F6
Cul+D
Cul+G
Cul+P
Cul+E
F7
Ctul+T
F8

Ctrl + Delete
F2

O ~< N 3 <

Spacebar
Shift
Ctrl

Trace tool
Change Side

Erase Trace

Offset

Endpoint Arc tool
Radius

Direction-Distance tool

Direction

Distance

Edit tools
Select Anchor

Copy
Paste

UndoCreate

Next Feature

Topology Edit tool

Select Node
Select Edge
Move Selection Anchor

Split/Move Node

Validate tool
Validate Area within sketch

Scale/Rotate

Insert second anchor

Tab
Esc

Ctrl + Left mouse click
Cul+C

Cul+V

Cul+7

N

Shift + N

Shift + E

Ctrl + Left mouse click
S + Left mouse click

Ctrl
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Arcinfo and ArcEditor

The Advanced Editing toolbar

While the Advanced Editing toolbar is available with ArcEditor

and ArclInfo, it is not a feature available with ArcView.

Fillet tool:

Creates a fillet
curve between two
line features.

Copy Features tool:

Creates a copy in
the Editor Target
Layer of selected
features where you
click on the map.

Trim tool:

Trims a line that
crosses a selected
line.

24

Extend tool:

Extends a line
to touch
another line.

noed E diting

Traverse tool:

) Explode tool:
Adds to the edit
sketch using Splits a multipart feature
COGO into its component
descriptions. features.
Smooth tool:

Smoothes the shape of
a selected feature by

= A .RX /EI EI.» | f| !'f- rl:'_— converting its segments
£ \ AN a series of smoothed
line segments.
Proportion tool: Inverse tool: Generalize tool:
Divides a line into Adds COGO Simplifies the shape of a
a number of description of a selected feature.

segments of
specified length,
allocating any error
between the new
segments.

feature to the
feature attribute
table.
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Adding editing
toolbars

Before editing geographic
feature data within ArcMap,
you must first add the Editor
toolbar.

Tip

Adding the Editor toolbar
from the Tools menu

You can also add the Editor toolbar
from the Tools menu. Click Tools
and click the Editor Toolbar button.

Tip

Adding the Editor toolbar
from the View menu

You can also add the Editor toolbar
by clicking the View menu, pointing
to Toolbars, and checking Editor:

Tip

Adding the Editor toolbar
using the Customize dialog
box

Click the Tools menu and click
Customize. Click the Toolbars tab
and check Editor.

EDITING BASICS

Adding the Editor toolbar

1. Start ArcMap.

2. Click the Editor Toolbar
button to display the Editor
toolbar.

3. Click the toolbar’s title bar
and drag it to the top of the
ArcMap application window.

AR

File Edit View Insert Selection Tools Windaw Help

D@ HE % R X (o~ | "ﬂ‘@lk?|

£ Layers

£l

2o =5]

12

JDvawlng' k@lD'A'E‘AHa\ =[5 = ﬂ[glé'&viv;v

“@ [572.30 116.09 Unknown Units |

v

Adding other editing
toolbars

1. Click Editor, point to More
Editing Tools, and click the
toolbar that you want to add.

[EaNEE

Start Editing
Stop Editing

Save Editz
Maove. .

Split...
Divide:

L Y

Buiffer...
A/ Copy Parallel...
[iErge,..

Whitar

Intersect
LClip...
tore Editing Tools

@ Walidate Features. ..

Snhapping...

Optionz...

Task: ICreata Mew Feature

4 |7 Topolagy

Foute Editing

|T Metwork Editing
Edit Cache

Disconnected Editing
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Upgrading a 1. Start ArcCatalog.
geOdatabase 2. Right-click the geodatabase

you want to upgrade and
Geodatabases built using click Properties.
previous versions of ArcGIS do 3. Click the General tab.
not support some of the newer 4. Click Upgrade Personal
functions of ArcGIS. Geodatabase.

If your geodatabase was 5. Click OK.
developed using a previous

version of ArcGIS, you may

wish to upgrade your

geodatabase.

Creating a backup copy of
your geodatabase

Bear in mind that once a
geodatabase is upgraded, previous
versions of ArcGIS can view, but
cannot edit, the geodatabase. For
this reason, you may wish to make
a copy of the geodatabase and
upgrade the copy, thus leaving you
with both an original and an
upgraded geodatabase.
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E_] Catalog ﬁ Search...
@ L Dizconnected Editing

=@ D

=-(g D00 ata

&-F5) MyOldGendatahase

Database Properties

General | Domains I

Marme:

Type: Personal Geodatabase

— Dizconnected Edting Statu:

This database does not contain data checked out from another
database.

[Ereck-aut Hame:

Eroperties... Wrreaister & Eheck-out

— Configuration Keywords

Personal gendatabases don't support configuration kewwords.

Canfiguration Keywords... |

— Upgrade Statu

Thiz databaze can be upgraded to the ArclGlS releasze you are cumently
uging to support additonal capabilities.

Upgrade Perzonal Geodatabaze :

a I Cancel

Apply

(5]
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Adding the data 1. Start ArcMap. e
yOU want to edlt 2. Click the Add Data button.

3. Navigate to the location of

Before you can start editing, your data and click Add.
you must add the data you The data is added to your S—
want to edit to your map. In map. —— el Bl

ArcMap, you can edit feature
data in shapefiles or
geodatabases.

B hycrography7206line.shp L0 Sask.mch
] design72i0sine. shp

[ design72i0dline. shp

[ 51a_72{05paint. shp

2 510_72i05lne shp

[ #51g_72{0dpoint.shp

@ ah1g_72iMlne.shp Layer by

[ a51g_72{Mline.shp
upogap T she Ehupsnopty

ity72i05line. shp

. . | »
Sto pping At 9 il Name: [SpeediCiesk: 12adsv2i0ine.shp add —e
data Show of

aw of type:  [Distasets and Layers [y =l Cancel
You can stop the drawing process
without clearing the map by
pressing the Esc key.
= Unlitled - fucMap o[ =]

Fie Edt Wiew [neen Selecion Took Window Hep

T

Loading data from a Al = ) | o] CAESEAEI =N
geodatabase S i
You can import features from a 5 Soeedionk
geodatabase into a layer on your Z";?E:f:
map using the Load Objects i
command. For more information, (58 977 5 ki
see Bulldmg a Geodatabase. =:3 ggﬁ::)-:;l |||||T
|_ECIRRRRRRRIE R s ]
I 772888889 . M 7
I 76655557

(S

(K1)

iy [Sowee] |y 113]
| D> k| O~ A - 2| SfFEsl Bz u A B B 2

"o [107.74 5010 Decimal Degree =

Data is added to the map.
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Starting an edit session

Starting and

el
Editor = 3 ¥ st
stopping an edit 1. l

Start ArcMap and add the

. Editor toolbar. Stop Editing
Session 2. Click Editor and click Start i"‘““‘“’
All editing takes place within an Editing. -
edit session. To begin, choose The Editor toolbar is now 4 Divide
Start Editing from the Editor active. /I_ Buffer

2 Copy. Parallel.,.

menu. The edits you make are

o o o o VErge...
immediately visible on your map -
but are not saved to the Intersect
database until you choose to b

do so.

If you’re working with large
amounts of data, you can speed
up the editing and selection of
features by creating an edit
cache. An edit cache holds the

More Editing Tools »

@ Walidate Features, ..

STAEETE o

opkions...

L. . % Untitled - ArcMap [ [o0x]
features VISI'ble mn the current File Edit Wiew Insett Selection Tools Window Help ‘
map extent in memory on your AEEEECE T e [ @l'*'-’\
local machine. An edit cache £~ | - | 2 = | Tk [ NonFeatye ol | vk fostrorowe 5| G| K| |

results in faster editing because
ArcMap doesn’t have to
retrieve data from the server.
You can create an edit cache by
clicking the Build Edit Cache »

Editing a map with more
than one collection of
datasets

You can only edit one collection of

5 £F Layers

= B 10ads7205ine

EH Speedylreck
Edge type
Soft Edge
— Hard Edge
Elevation
[ 630.000000 - 707777776
[ 707.777778 - 725, 555556
I 725555556 - 743.333333
[ 743333333 - 761111111
I 751111111 - 772.888889
I 775.999989 - 796.666667
I 795 BEEE57 - 614.444444
[ 814444444 - 832.222223
[ 832222222 - €50.000000

datasets at a time. These can be Dislay RN | 2]
geodatabases or folders containing | ewng = W GO~ A - = ol EprE® 7 wjA-ar Sy =
Murnber of features selected: 0 @ [107.76 5043 Decimal Degree:| 7

a collection of shapefiles. If your
map contains more than one
collection, when you choose Start
Editing you will be prompted to
choose which one you want to edit.

The Editor toolbar is now active.
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command on the Edit Cache
toolbar.

When you’re finished editing,
you can save any changes
you’ve made or quit editing
without saving. You can also
save the edits you’ve made at
any time by choosing Save
Edits from the Editor menu.

Tip

Zooming to your edit cache
extent

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

EDITING BASICS

Creating an edit cache

1. Add the data you want to
edit.

2. Click the Zoom In button on
the Tools toolbar.

3. Zoom in to the area on the
map that you want to edit.

4. Click the Build Edit Cache
button on the Edit Cache
toolbar.

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

Show Edit Cache

Zoom to Edit Cache

Saving your edits in the
middle of an edit session
1. Click Editor.

2. Click Save Edits.

Any edits you have made are
saved to the database.

Editor * -I—D-HLB—O

Stark Editing|
Stop Editing
Ve
S,
W Diides,
7 Buffer...
KV Gy Parallel ..
MErge. .«
W gije]y)
Intersect
i
More Editing Tools »
@ Yelidate Features,, .
Snapping. ..

opkions, ..
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Tip

Editing a map with more
than one data frame

If your map contains more than
one data frame, you will be editing
the data frame that is active when
you choose Start Editing. To edit a
different data frame, you must
choose Stop Editing, then choose
Start Editing with the desired data
frame active.

For a discussion of data frames,
see Using ArcMap.

Tip
Editing in layout view

You can also edit data in a map that

you re preparing. Click the View
menu and click Layout View. For

more information about working in

layout view, see Using ArcMap.
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Stopping an edit session

1. Click Editor and click Stop
Editing.

2. To save changes, click Yes. To
quit without saving, click No.

Edior |
Editor * ||T|ﬁj Tas

T StartEdting

Save Edits

[EtE.
Sl
Divide. ..

Buffer, .

SN

Gopy Farallel..
[MErGE .\

i
Intersess
gy,

More Editing Tools

@ ‘alidate Features, .,

Snapping. ..

Cpkions...

Save

[ you want to save pour edits?

»
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Managing the
edit cache

Using the edit cache when
editing data stored in an
ArcSDE geodatabase will
greatly improve performance.
Since the edit cache caches
features on the client, it cuts
down on the number of queries
that the client needs to execute
on the server during editing.

This improves the performance
of your edit session and also
reduces the load on the server
itself in a multiuser environ-
ment. When editing network
features or when using the
shared geometry editing tools
on ArcSDE geodatabases, you
should always use the edit
cache.

ArcMap has tools to build and
help you work with the edit

cache. These tools are found on

the Edit Cache toolbar.

Adding the toolbar
You can also add the toolbar by

clicking the View menu, pointing to

Toolbars, then clicking Edit Cache

or clicking the Editor context menu

under More Editing Tools.

EDITING BASICS

Adding the Edit cache
toolbar

1. Right-click the Main menu.
2. Click Edit Cache.

3. Dock the toolbar to the
ArcMap window. Now each
time you start ArcMap, the
toolbar will be displayed.
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[DzEa|s=ax |- &[T [ Main Menu
|7 Standard

[@@nu@es Bh oML [«
S |7 Drave

B £F Layers |7 -

= B CharcgisiarcTutor EdiingWithar
= 2P Landbase |7 Editar
Topalogy

Dimension features
=2 Landbase_Taopology
Ares Errors

=]

Line Errars

&

Point Errors

Road edge of pavement
Road centerlines
Blocks
Res
[CInon-Residential
[]Residential
E M Parcels
Zoning _simple
[ Commercial
[7Flood Hazard Area
[ Institutional
[ Manufacturing
[ Office
[]Residential
P Uty
Road names
=1 weater

mEm
omE

B [ Hydrants
Ay

Advanced Editing

ing

Disconnected Editing
Effects

araphics

Spatial Adjustment
Lkility: Metwork Analyst
Data Frame Tooks

Edit Cache
Georeferencing

30 Analyst

Wersioning

Route Editing
Metwork Editing
Spatial Analyst
ArcRad

Customize. ..

I STEUrGE:

F. !

sk

31



Building an edit cache

Using the edit cache 1. Pan and/or zoom to the area
You can t build or use an edit cache of your map where you will

unless you have started editing. be performing your edits

- 2. Click the Build Edit Cache
Tip command on the Edit Cache

Edit cache tools toolbar.
Click the Show Edit Cache

command on the Edit Cache

toolbar to display the extent of the

current edit cache. This command

will only be enabled if your map s

extent intersects the extent of the

current edit cache.

Click the Zoom 1o Edit Cache
command on the Edit Cache
toolbar to zoom to the extent of the
current edit cache.

The Show Edit Cache and the
Zoom To Edit Cache commands
are enabled only when you have
built an edit cache.

Auto-cache builds a new edit cache é Auto-Cache
for the current extent each time you
pan or zoom. This is convenient
when you do not know the exact
bounds of the area you want to

cache, but it can have a large Using auto-cache Edit Cache
performance cost. It is a good idea

fo set a maximum scale for 1. Zoom out just beyond the

autocaching, so you do not retrieve scale at which you'll be

every feature when you pan or editing.

zoom at the full extent of the data.
2. Click Set Auto-Cache Scale

on the Edit Cache toolbar.

3. Click the Auto-Cache LalfLaci
command on the Edit Cache
toolbar.

Tip

Read-only features

In an ArcSDE geodatabase, the
features that you do not have write
privileges to are not cached, nor
are features in feature classes that
are not registered as versioned.
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Changing the
options of the
task menu

Many times your project may
call for specific editing tasks to
be used more than others. Task
options can be added to or
removed from the task
dropdown menu. This will
simplify your editing interface
and facilitate your selection
process.

EDITING BASICS

Modifying the task
dropdown menu

1. Click Editor and click
Options.

2. Click the Edit Tasks tab.

3. To remove tasks, select the
task to be removed and click
Remove.

To add tasks, click Add.

On the Add Tasks dialog box,
select the tasks to add and
click OK.

The task dropdown menu will

be modified according to the
changes made.
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Selecting
features

Selecting features identifies the
features on which you want to
perform certain operations. For
example, before you move,
delete, or copy a feature, you
must select it. You must also
select features before you can
view their attributes.

You can select features in
several different ways, either by
clicking them with the Edit tool
or by creating a line or a
polygon that intersects the
features you want to select. The
number of features selected is
shown immediately after you
make the selection, in the lower-
left corner of the ArcMap
window. »

Tip

Selecting more than one
feature

To select more than one feature,
hold down the Shift key while you
click the features. You can also use
the Edit tool to drag a box around
a group of features.

Tip

Removing features from
the selection

To remove features from the

selection set, hold down the Shift
key while you click the features.
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Selecting features using
the Edit tool
1. Click the Edit tool.

2. Move the pointer over a
feature and click.

The selected feature is
highlighted.

Edior v | K| &~

/

h

The selected building is highlighted.
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The small “x” located in the
center of the selected features
1s the selection anchor. The
selection anchor i1s used when
rotating features, moving
features using snapping, and
scaling features.

You can choose which layers
you can select by choosing Set
Selectable Layers from the
Selection menu and using the
Selectable Layers list.

For example, suppose you
wanted to select a large number
of buildings by drawing a box
around them but selected a
parcel by mistake as you drew
the selection box. To avoid this,
you might uncheck the Parcels
layer in the Selectable Layers
list so that parcels cannot be
selected.

Tip
Adding options to the task
dropdown menu

Tasks on the task dropdown menu
can be added or removed from the

selection on the Edit Options dialog

box under the Edit Tasks tab. For
further details, see ‘Modifying the
task dropdown menu’ in this
chapter.

For more information on creating
a line, see Chapter 3, ‘Creating
new features’.

EDITING BASICS

Selecting features using
aline

1. Click the Task dropdown
arrow and click Select
Features Using a Line.

2. Click the tool palette
dropdown arrow and click
the Sketch tool or any of the
other construction tools in the
tool palette.

3. Construct a line that inter-
sects the features you want
to select.

The features that the line
intersects are now selected.

Ediar * | k[ ek

# Ao
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&g A

] Features intersected by the line are now selected.
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Tip

Use the Selection menu for
more control over your
selection

The Selection menu gives you more
tools with which to make a
selection, such as adding to the
current selection, selecting all
features onscreen, or creating an
SOL statement.

Tip

Pan and zoom while you
select features

You can pan and zoom while
selecting features without having to
change tools. Hold the Ctrl key and
press Z to zoom in, X to zoom out,
or C to pan.

See Also

For more information on creating
a polygon, see Chapter 3,
‘Creating new features’.

See Also

For more information on the
selection anchor, see ‘Moving
features’ in this chapter and
Chapter 7, ‘Editing existing
features’.

See Also

For more information on selecting
features in ArcMap, see Using
ArcMap.

Selecting features using
a polygon

1. Click the Task dropdown
arrow and click Select
Features Using an Area.

2. Click the tool palette
dropdown arrow and click
the Sketch tool or any of the
other construction tools in the
tool palette.

3. Construct a polygon that
intersects the features you
want to select.

The features that intersect
with the polygon you created
are now selected.

Editor * | [ 3 "7' Task:

& A
A0

& D A

Select Features Using a Line LI

i Create Mew Feature

L Create 2-Paint Line Features

|=- Modify Tasks

i Reshape Feature
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elect Features Using a Line
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e

Features that intersect with the area are now selected.
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Adding the Selection tab to
the ArcMap table of
contents

You can quickly change the
selectable layers from the ArcMap
table of contents if you add the
Selections tab. You can add the
Selections tab to the table of
contents from the TOC tab of the
AreMap Tools Options dialog box.

EDITING BASICS

Making a layer selectable

1. Click Selection and click Set
Selectable Layers.

2. Click the check boxes next to

the layer names you want to
be able to select. Uncheck
the boxes next to the names
you don’t want to be able to
select.

Layers whose names are
unchecked are still visible in
your map but cannot be
selected.

Selection

Select By Attributes.
% Select By Location...
q Select By Graphics

@ Zoom To Selected Features
23 Statistics. ..

[ Clear Selected Features

Interactive Selection Method — p

Optionz. ..
Set Selectable Layers [

Chaooze which layers can have their features selected interactively with the
Select Features tocl, the Select By Graphics command, the Edit tool, ete.

[WiFioad edge of pavement e Select &l |

[w|Hydrants

[Vl ater distrbution netwark fittings Clear Al |

[ Spstem valves

[v]'water laterals
[w| Distribution mains
[v|Foad centerlines

=l Class |
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Moving features

You can move features in three
different ways: by dragging; by
specifying delta X,y coordi-
nates; or by rotating.

Dragging is the easiest way to
move a feature. Use this method
when you have a general idea
of where you want to move the
feature.

Specify delta x,y coordinates
when you want to move a
feature to a precise location.
ArcMap uses the current
location of the selected feature
or features as the origin (0,0)
and moves them from that
location according to the
coordinates you specify. »

Tip

Avoiding accidental moves
The Sticky move tolerance allows
you to set a minimum number of
pixels your pointer must move on
the screen before a selected feature
is moved. This can be a useful way
to prevent features from being
accidentally moved small distances
when they are clicked with the Edit
tool. You can set the sticky move
tolerance on the General tab of the
Editing Options dialog box.
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Dragging a feature

1. Click the Edit tool.

2. Click the feature or features
you want to move.

3. Click and drag the feature or
features to the desired
location.

Edtor v | K| 2~

5

— ©

The selected building is dragged to a new location.
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The coordinates are measured
in map units. The graphic below
illustrates the change in
location when delta x,y coordi-
nates of 2,3 are specified for a
building.

T (2!3)

[ W S

(0,0)

In the example above, the
building is moved up and to the
right, as positive coordinate
values are specitied. To move
the building left or down, you
would specify negative values.

You can rotate features in
ArcMap using the Rotate tool.
After selecting the features,
drag the mouse pointer so that
the features rotate to the
desired position. Features
rotate around the selection
anchor, the small x located in
the center of selected features.

If you want to move a feature to
a precise location in relation to
another feature, you can use
the snapping environment. For
example, you can move a »

EDITING BASICS

Moving a feature relative
to its current location

1.
2.

Edir v | k| £~
Click the Edit tool.

Click the feature or features
you want to move. ]

Click Editor and click Move. »

ar

Editor |
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parcel and have one of its
corners jump, or snap, precisely
to a corner of another parcel.
Simply move the parcel’s
selection anchor to its corner
vertex after setting the appro-
priate snapping properties.
Then move the parcel toward its
new location until the selection
anchor snaps to the corner
vertex of the other parcel.
Snapping 1s discussed in
Chapter 3, ‘Creating new
features’.

Tip

Moving the selection
anchor

To move the selection anchor, move
the pointer over it, press the Ctrl
key, and drag the selection anchor
to the desired location.

Tip

Undoing a move

You can undo any edit you make to
a feature by clicking the Undo

button on the ArcMap Standard
toolbar.

ﬂﬁl
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4. Type the desired coordinates
and press Enter.

The feature is moved
according to the specified
coordinates.

Delta X. Y =]

I'ID.E | ID.DDDD |

Tl
. A

18

The feature is moved 10.5 map units to the left.
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Rotating a feature

Rotating by degree

To specify the exact amount of
rotation, click the Rotate tool, press
A, and type the number of degrees.
A positive number rotates the
feature in the clockwise direction, a
negative number in the counter-
clockwise direction.

Tip

Rotating with snapping
Ifyou want to rotate a feature until
a point on it snaps to a feature
specified in the current snapping
environment, add an Auxiliary
selection anchor and drag it to the
part of the feature that you want
snapped to another feature. You
can add an Auxiliary selection
anchor by pressing the S key when
using the Rotate tool. The Auxiliary
selection anchor also works with
the Scale tool.

Tip

Rotating a point’s
symbology

Ifyour data already has a field that
contains the rotation angle for each

point symbol, you can use ArcMap
to rotate the symbology.

Right-click the point layer name in
the map s table of contents and
click Properties. Click the Symbol-
ogy tab. Click the Advanced button,
then click Rotation. From the
dropdown list, choose the field that
contains the rotation angle. Click
the option that describes how you
want that angle calculated.

EDITING BASICS

1. Click the Edit tool.

2. Click the feature or features
you want to rotate.

3. Click the Rotate tool.

4. Click anywhere on the map
and drag the pointer to rotate
the feature to the desired
position.

The feature or features rotate
around the selection anchor.
You can drag the selection
anchor to a new location to
change the center of rotation.

Edtor ~ | K| 2~

A

The selected features are rotated.
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Copying and
pasting features

To copy an existing feature, use
the tools on the ArcMap
Standard toolbar. From the
Target layer dropdown list,
choose the layer containing the
type of features you want the
new feature to be—for example,
a building.

You can copy a feature and
paste it as part of another layer,
but it must be the same type of
layer (point, line, or polygon) as
the one from which you copied.
There 1s one exception to this
rule—you can copy polygons
into a line layer.

Attributes from the original
feature are only copied to the
new feature if you are copying
and pasting within the same
layer.

For more information on
attributes, see Chapter 9, ‘Editing
attributes’. You can also see Using
ArcMap.
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. Click the Target layer

dropdown arrow and click the
layer containing the type of
features you want the new
features to be.

2. Click the Edit tool.
3. Click the feature or features

you want to copy.

4. Click the Copy button.
5. Click the Paste button.

The feature is pasted on top
of the original feature.

Target: |Parcels : Residential LI

oad edge of pavement F
oad centerlines

The selected feature is pasted on top of the original feature.
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2. Click the feature or features
To delete a feature from the map you want to delete.
and from the database, use the
Delete button on the ArcMap

Deletlng features 1. Click the Edit tool. Edior = |f ? .

3. Click the Delete button.

Standard toolbar. The selected features are
deleted.

Tip

Deleting features using the

Delete key

You can also press the Delete key
on the keyboard to remove selected
features.

DEEE X 2@

The selected building is deleted.
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Setting the
number of
decimal places
used for
reporting
measurements

When creating or editing a
feature with the Sketch tool,
you can use the Sketch tool
context menu to view such
measurements as the distance
between two vertices, the angle
between two segments, or the
current coordinate location of
the pointer.

By default, ArcMap displays
these measurements using three
decimal places. However, you
can easily change the number
of decimal places displayed.
After you set the number of
decimal places, ArcMap will
report all measurements using
that number of decimal places.
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. Click Editor and click

Options.

2. Click the General tab.
3. Type the number of decimal

places you want to use.

. Click OK.

Editor |
Editar * | [ |f v Tas
T Start Ediing I
Stop Editing
Save Edits
Mave ..
Sl
e
BUffer..,

SN

Copy Parallel.,
MErae.. .
(TG
Inbersest
(4 [
Mare Editing Tools »
@ Yalidate Features, .

Snapping...

o0

Editing Dptions

Gieneral |Topo\ogy| Versioningl Urits | EditTasksI Edit Cachel

e Display measurements using I E decimal places
Shapping tolerance: I 7 | pivels 'l

Sticky mowve tolerance: I 0 pixels

™ Stretch genmetry proportionately when moving & vertes

¥ Shaw snap tips.

Strean Mod

Shream tolerance: I 0 map urits
Group I RO points bogether when streaming

Cancel

Apply

EpiTiNG IN ARcMaP



Creating new features

IN THIS CHAPTER

e Creating new point, line, and
polygon features

e Creating segments using direc-
tions and lengths or angles

e Creating segments that are
circular arc curves

e Copying, filleting, extending, and
trimming lines

* Proportionally dividing a line
e Creating features from a traverse

e Getting COGO attributes of
features

¢ Exploding multipart features

e Generalizing and smoothing
features

¢ Using the snapping environment

e Setting direction type and units

It’s easy to create a wide array of new features using the editing sketch
construction tools. To begin, simply specify the layer in which you want to
create the new feature. Then, use the appropriate tool to digitize the vertices
of the feature.

With the editing tools you can create new point, line, or polygon features for
many practical purposes. Using the Sketch tool and its accompanying
context menu, you can add a water main perpendicular to an existing water
main in a subdivision. The Distance—Distance tool lets you create a land
parcel that begins 55 meters from one corner of an existing lot and ends

40 meters from another lot corner. Creating a cul-de-sac is simplified using
the Arc tool to create a circular curve. With the Intersection tool, you can
add a parcel to a subdivision by establishing a corner vertex using segments
of an adjoining parcel.

Using the editing tools, you can create a variety of features by constructing
segments at specific angles and of specific lengths. You can create features
that are parallel or perpendicular to other features. You can also create
multipoint features, such as a system of oil wells, and multipart features,
such as a group of islands that form a country or state.

These are just a few examples of how you can use ArcMap to easily and
accurately create new features for your database.
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How to create a new feature

To create a new feature using ArcMap, you create an edit sketch.

A sketch is a shape that you draw by digitizing vertices. You can
use a sketch to complete various tasks; these tasks are listed in
the Task dropdown list shown below.

Taski |Create Mew Feature ﬂ
- Create Tasks B

[ Create Mew Feature
E| Modify Tasks
Reshape Feature
-Cut Polygon Features
-Mirror Features
- Exkend)Trim Features
-Madify Feature
- Calibrate Route Feature
i e Modify Portion of a Line
B- Topology Tasks
- Modify Edge
- Reshape Edge
- ko Complete Palvgons

Task dropdown list

Tasks you can complete with a sketch include creating new
features, modifying features, extending or trimming features, and
reshaping features.

T

Building as sketch

T

Building as feature
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This chapter focuses on using sketches to create new features.
When the current task setting is Create New Feature, the shape
you create becomes the new feature.

[ |

Sketch tool —-—l-? T — -;I)—Zlcgtte
A
& 2 4

A sketch is composed of vertices—the points at which the sketch
changes direction, such as corners—and segments—the lines
that connect the vertices. You create a sketch using the Sketch
tool located on the tool palette.

T arget II:uuiIu:Iing E

- device

streetedge_arc
- building
Lo parcels

Target layer dropdown list
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The type of feature you create is determined by the setting of the
Target layer dropdown list. This list contains the names of all the
layers in the datasets with which you’re working.

Choose the layer to which you want to add new features before
you start to create them.

To create point features, click once on the map. To create line or
polygon features (see the example below), use the Sketch tool to
click on the map to digitize the vertices that make up that feature.

third vertex.

‘ |
1. Click here 2. Click here
to place the to place the
first vertex. second
vertex.
4. Double-click 3. Click here
here to place \ to place the

the last vertex
and finish the
sketch.

CREATING NEW FEATURES

To create the last vertex and finish the sketch, double-click with
the mouse. After you finish the sketch, ArcMap adds the final
segment of the sketch and the sketch turns into a feature.

Of course, you won’t always be able to place vertices or
segments interactively. When you’re using the Sketch tool, you
can see a menu called the Sketch tool context menu. You can
access this menu when you right-click the mouse away from the
sketch you’re creating. The menu has choices to help you place

Snap To Feature [ 3
Direction... Chrl+a
Deflection, .. Chrl+F
Length... Chrl+L

Change Length

Absolute ¥, ¥... F&

Delba ®, ... Chrl+D
Direction/Length...  Crkrl+G

Parallel Chrl+P
Perpendicular Chrl+E
Segment Deflection. .. F7
Replace Sketch

Tangent Curve... Chrl+T
Streaming F&
Delete Sketch Ctrl+Delete
Finish Sketch F2

Squate andl st

Finish Part

Sketch tool context menu
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the vertices and segments exactly where you want them. For
example, you can set a segment to be a certain length or angle, or
create a vertex at a specific x,y coordinate location.

All the tools on the tool palette help you create a sketch. Three
tools use more specific construction methods to create either
points or vertices: the Distance-Distance tool, Direction—
Distance tool, and the Intersection tool.

Sketch tool —-H-?F Task: I_
Intersection tool —-—l—?—/f‘ i

A
&

Arc tool

Tangent Curve tool

Midpoint tool

Trace tool

Distance—Distance tool

Endpoint Arc tool Direction—Distance tool

The Distance—Distance tool lets you create a point or vertex at
the intersection of two distances from two other points. You

The Distance—Distance tool allows you to choose one of two intersection
points of two circles; the size of the circles is determined by the radius you
set.
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might use this tool to place a new electrical primary based on field
measurements. Suppose you know that the next point for the
primary is 50 feet from one building corner and 75 feet from
another.

The Distance-Distance tool creates two circles based on these
distances and finds two possible intersection points where the
primary can be placed.

Direction 1. Click once,

Press A, and
type a
direction to

3. Click establish the

here to bearing line.

choose

the

intersection

for the 2. Click here,

new Press D, and

vertex. type a

distance.

The Direction—Distance tool, like the Distance-Distance tool,
allows you to create a vertex using a distance from a known point,
plus information from another point. Instead of using a distance
from the second point, the Direction—Distance tool uses a
direction from a known point to define a bearing line. You can
choose which of the intersection points will be the new vertex.

You could use the Direction—Distance tool to place a tree location
point based on field notes stating that the tree is on a bearing of
212 degrees from a fence corner and 112 feet from the northeast
corner of a building.
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The Intersection tool creates a point or vertex at the place where
two segments would intersect if extended far enough.

N

The Intersection tool creates a vertex here—
at the place where the two segments would intersect.

Suppose you want to create a parking lot adjoining an L-shaped
building. The outer corner of the lot should be located at the
point where the two outermost walls of the building would
intersect if they were extended. You could use the Intersection
tool to find this implied intersection point and create the corner
vertex of the lot.

CREATING NEW FEATURES

The Midpoint tool lets you define the location of the next vertex
by clicking two points—the new vertex is placed at the midpoint
of the line between these points.

1. Click
once to
establish
the first
point. A

~ The new

vertex is

2. Click added at the
here to midpoint of
establish the line you
the defined by
second the two
point. points.

You might use the Midpoint tool to place the next vertex of a
street centerline midway between the parcels on either side of the
street.
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The Arc tool helps you create a segment that is a circular arc.

2. Click here to establish
the axis. This is the
invisible point through
which the curve passes.

3. Click ."

1. Click
here to once to
establish establish
the = the
endpoint. startpoint.

The Endpoint Arc tool, like the Arc tool, helps you create a
segment that is a circular arc. The Endpoint Arc tool allows you
to specify the start and endpoints of the curve, then define a
radius for the curve.

1. Click once \'-.
to establish
the startpoint.

|92.3495

3. Press R

and type
2. Click here a radius
to establish for the

curve.

the endpoint.
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The Tangent Curve tool helps you create a segment that is a
circular arc. This tool adds a segment that is tangential to the
previously sketched segment. The Tangent Curve tool can only
be used if you have already sketched a segment using one of the
other sketch tools.

Once a line segment has been sketched, the Tangent
Curve tool will draw a circular arc off of the previous line
segment.

The Trace tool helps you create segments that follow along
existing segments. Suppose you want to add a new road casing
feature that is offset 15 feet from the front of a parcel subdivision.

Trace Options
Offset |15 000 &I
1 SeleCt the [ Limit to length Cancel
) 00,0000
feature(s) 2.PressOto
you want to Cormers ——————— — 1 set the trace
trace. € Mitered options.
" Bevelled
' Rounded
¥ Remove selt-intersecting loops
4. Follow 3. Click to start
along the tracing.
feature to
trace.

You could use the Trace tool to trace along the existing line
features instead of typing the angle and length of each segment.
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You can use any combination of the following methods for From the properties dialog box, you can remove parts from a

creating vertices or segments to create a new line or polygon multipart feature, remove many vertices in one operation, add

feature: points, and/or modify x,y values as well as m- and z-values. The

«  Sketch tool Sketch context menu is available when you right-click while the
pointer is positioned over any part of the sketch using any tool. It

*  Sketch tool context menu differs from the Sketch tool context menu, which you can access

o Distance—Distance tool only when working with the Sketch tool and when you right-click

. . . away from your sketch.
¢ Direction—Distance tool way you

» Intersection tool

* Midpoint tool

* Arc tool

* Endpoint Arc tool

» Tangent Curve tool
* Trace tool

ArcMap has another context menu—the Sketch context menu—
that works more directly with the sketch as a whole. With this
menu, you can add, move, or delete vertices; switch the direction
of the sketch; reduce its length: or display the properties of the
sketch shape.

Route Measure Editing »

Irisert Vertex

Delete Yertex

Move..

Move To... Sketch
Flip context
Trim to Length... menu

Delete Sketch Chil+Delete

Finish Sketch F2
Finish Part

Properties...
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Creating point
features and
vertices

You can think of vertices as
being much the same as point
features, except that vertices are
connected by segments and make
up line or polygon features.

Point features and vertices are
created using the same methods.
The Target layer setting deter-
mines whether you’re creating a
point feature or a vertex that is
part of a line or polygon sketch.

You can create point features or
vertices of a sketch in several
different ways:

e By digitizing freehand with
the Sketch tool (you can also
use the snapping environment
to help)

e By using Absolute X, Y or
Delta X, Y on the Sketch tool
context menu »

Tip

The shapping environment
can help you create points
and vertices

The snapping environment can
help you create points or vertices at
more exact locations relative to
other features. For more informa-
tion, see ‘Using the snapping envi-
ronment’in this chapter.
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Creating a point or vertex
by digitizing
1. Click the Current Task

dropdown arrow and click
Create New Feature.

2. Click the Target Layer
dropdown list and click a
point layer.

3. Click the tool palette
dropdown arrow and click the
Sketch tool.

4. Click on the map to create the
point.

The point is created on your
map and marked as selected.

Suppose you want
to create a point here.

(1] 2]

Tazk: | Create Mew Feature j | Target: | AddressPts LI
El- Create Tasks

LCreat

Road centerlines

=] Modify Tasks [ Blocks
- Reshape Feature -- Parcels
Cut Palygon Features [+ Buildings

Mirror Features
Extend/Trim Features
Modify Feature
Calibrate Route Feature
- Modify Partion of a Line
- Tapalagy Tasks
- Modify Edge
- Reshape Edge
- At Complete Polygons

Editor |
Editor = | ~ ||?|: Task: |

o ]

B A
R

A new point feature
is created.
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+ By using the Distance- Creating a point or vertex | S

Distance, Direction— ; H

> using the coordinate h o ’7 = .

Distance, Midpoint, or 9 Editor ‘ - | |_ Task: [
system of the map

Intersection tools (Absolute X, Y) ry ,,-f p

To create new features, you e {—
must have an existing layer to 1. Click the tool palette
which you want to add them. If dropdown arrow and click & 2 ]
you do not, you can create one the Sketch tool. Ahso
. S ToF Abso
using ArcCatalog. For more 2. Right-click anywhere on the Dhapt. == Ch, ! IW W
. Irechion... Tl
information on creating a map and click Absolute X, Y. _
feature layer, see USll’lg . Deflection... [t
ArcCatalog. 3. Type the coordinates and Length... Chl+L 6
Lo . press Enter. Ehange Length
To digitize freehand, simply o —
click the Sketch tool and click Ah vertex (f)r zo'm 'Sd created at Py ChieD
the specified coordinates. S i
on the [T P Direction/Length... Ctil+G
Absolute X, Y on the Sketch Parallel Ctrl+P
tool context menu lets you Perpendicular Chl+E
create a point or vertex at a Segment Deflection..  F7
specific location using the Fieplace Sketch
mgp’s coordinate system. You e o
might use Absolute X, Y to ;
Streaming Fa

create a pole in a utility data-
base if you have the x,y
coordinates of a pole from
using a global positioning
system (GPS) unit. »

Shortcut for Absolute X, Y
After clicking the Sketch tool, you

can press F6 to set the x,y
coordinates.

Closing the Sketch tool
context menu

You can close the Sketch tool con-
text menu by pressing the Esc key.

Delete Sketch  Chil+Delete
Eitist Sketeh e

Square and izt
Firishy Fart

A point is created
at (2222264,394370).
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Delta X, Y on the Sketch tool Creating a vertex relative

context menu lets you create a to the location of the last ]
vertex using the last vertex in the Edior ~ | > “?r Taski [
- vertex (Delta X,Y) L
sketch as the origin. You can P e
think of it as another way of 1. Click the tool palette
measuring angle and length dropdown arrow and click the A
from a point already on the map. Sketch tool after creating at & 7
For example, just as the red least one vertex.
point in the diagram below can 2. Right-click away from the -
be measured at a distance of vertex or sketch and click S e Pz ,
20 feet from the last point at an Delta X, Y. Diection... Ttk
1 f 53 d t 1 ) Deflection.. Clrl+F
angle Oy Sl 3. Type the coordinates and Lengih Culed
be measured in coordinates
. press Enter. Change Length
measured from the last point. ey =
A vertex is created at the
- Specified COOI’dinateS. Direction/Length.. Chl+&
Parallel Ctr+F
20 ft Perpendicular Ctr+E
) Segment Deflection F7

Replace Sketch

530 Tangent Curve... Ctr+T

Streaming Fa

Point measured using an angle and Delote Skatch  CtrlDelste

length Einish Ghetch F2
Souare atid st
(12, 16) Firish Part
16 (270,40)

o

(0,0)/ — Avertex is

(0, 0) - created at
- ? (270,40).

12

Same point measured using delta
X,y coordinates

—
Shortcut for Delta X, Y
After clicking the Sketch tool, you
can press Ctrl + D to set the delta
x,y coordinates.

I

54 EpiTiNG IN ARcMaP



The Distance—Distance tool
offers another way to create a
point or vertex at a specific
location. Suppose you want to
create a pole feature. If you
don’t have the exact coordinate
location but know that it is at
the intersection of 50 map units
from the corner of one building
and 70 map units from the
corner of another, you can use
the Distance—Distance tool to
place the point. The Distance—
Distance tool lets you create a
point or vertex at the intersec-
tion of two distances from two
other points. »

Tip

Undoing and redoing a
vertex

You can undo any vertex you cre-
ate by clicking the Undo button on
the ArcMap Standard toolbar:
Click the Redo button if you want
to readd the vertex.

ﬂm
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Creating a point or vertex
using the Distance—
Distance tool

1. Click the tool palette
dropdown arrow and click
the Distance—Distance tool.

2. Click once to establish the
centerpoint of the first circle
and press the D key on the
keyboard.

3. Type the radius length for the
first circle and press Enter.

A circle is created with the
specified radius. »

Editor |
Editar = ‘ (3 ”7|: Task:[
& A

A0
O—wos4

A circle with a 50-map
unit radius is created.
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As shown in the example, you’d
create one circle with the
centerpoint on the corner of the
first building and a radius of

50 map units. You’d create
another circle with the
centerpoint on the corner of the
other building and a radius of
70 map units. The Distance—
Distance tool calculates the two
locations where the radii of the
circles intersect.

Tip

Choosing an intersection
point

Press Tab to alternate between the
two points of intersection and
press Enter to create the point.
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4. Click once to establish the
centerpoint of the second
circle and press the D key on
the keyboard.

5. Type the radius length for the
second circle and press
Enter.

A second circle is created
with the specified radius. The
two locations where the radii
of the circles intersect are
highlighted when you move
the pointer over them.

6. Position the pointer over the
location you want and click.

A vertex or point is added to
your map.

A circle with a 70-map unit
radius is created.

A point is created at one of
two places where the radii of
the circles intersect.
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The Midpoint tool is ideal for
placing a vertex directly
between two known features.
For example, you may want to
place the road center line
directly between two parcels or
place an additional power pole
directly between two preexist-
ing power poles.

Tip

Pan and zoom while adding
points

Hold down the Control key and
press Z to zoom out, X to zoom in,
or C to pan the display when using
any sketch tool.

CREATING NEW FEATURES

Creating a point or vertex
using the Midpoint tool

1. Click the tool palette
dropdown arrow and click
the Midpoint tool.

N

Click once to establish the
first of two points. The new
vertex will be created
between this point and the
next point you click.

w

Click the second point.

A vertex or point is placed at
the midpoint of the line
between the two points you
clicked.

Editor |
Editar = ‘ |3 ||7|: Task: r
2 A

(1 s
& £ 3

L

-~

A point is created at the
midpoint along the line
defined by the two points
you clicked.
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The Intersection tool creates a Creating a point or vertex

point or vertex at the implied using the Intersection
intersection of two segments.

Implied means that the seg- tool

ments don’t have to actually 1. Click the tool palette
intersect on the map. In the dropdown arrow and click the
example, suppose you want to Intersection tool.

create a new parcel. One corner

of the parcel must be placed at The pointer tums into

the implied intersection of two crosshairs.
segments of an adjoining 2. Position the crosshairs over
parcel. You can use the Inter- the first segment and click.

section tool to find this implied
intersection point and create
the corner vertex of the new
parcel.

w

Position the crosshairs over
the second segment and
click.

A vertex or point is added at
the implied intersection of the
two segments.
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Editor |
Editor = | [ 3 ”7|: Task:[

(& A+
A

_0

& DA

A vertex is added at the place where
the two segments would intersect if extended.
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Often a vertex location is only
known according to the
direction and the distance from
two known features. For
example, the location of a tree
on a lot could be located at a
particular direction from the
corner of the lot and a given
number of feet from another
corner. In this situation, the
Direction—Distance tool will
place a vertex at the specified
location.

As illustrated in this example,
the direction 1s specified from
one corner of the parcel. »

CREATING NEW FEATURES

Creating a point or vertex
using the Direction-
Distance tool

1.

Click the tool palette
dropdown arrow and click
the Direction—Distance tool.

Click a point to specify from
where the direction to the
next vertex was measured.

Move the pointer to get the
approximate direction toward
the next vertex.

As you move the pointer the
direction from the point you
clicked to, the pointer is
displayed in the lower-left
corner of the ArcMap
window.

Press the D key and type the
direction to the vertex from
the point you clicked, then
press Enter.

You can also click again on
the map to set the direction.

Click a point to specify from
where the distance to the
next vertex was measured. »

Editor |
Editer ~ | 4 ||E|: Task: [
& A0
ey s

&l5=1Q

V4
4l
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The distance 1s specified from
another corner of the parcel,
and the locations where both
the direction and distance
criteria are met, a potential
vertex 1s placed. By clicking one
of the two vertices, the new
vertex 1s placed.

Tip

Determining map units

With many of these sketch tools you
must specify a distance in map
units. The map units are specified
under the Coordinate System tab of
the Data Frame Properties dialog
box. This is found by clicking View
on the main menu, then clicking
Data Frame Properties.
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5. Move the pointer to get the
approximate distance from
the point you clicked to the
next vertex.

As the cursor is moved, a
circle, centered at the second
point you clicked, is dragged
out to intersect the direction
line you just defined. The
radius of the circle is dis-
played in the lower-left
corner.

Optionally, you can press the
D key and type a distance, in
map units, to the next vertex
from the point you specified.
Pressing the Enter key will
set the size of the circle.

The new vertex will be at one
of the intesection points of
this circle and the direction
line.

6. Click the intersection of the
circle and the direction line
which corresponds to the
position of the new vertex.

The intersection point
nearest the cursor will be
highlighted and, once
clicked, the new vertex is
placed.

Optionally, you can use the
Tab key to switch between
the two intersection points
and press Enter to select one
of them.

16

\

-

Nrd
L

(.

4

=alll

-

A vertex is added
at the intersection
you chose. ltis at
the angle you
specified from the
first point and the
distance you
specified from the
second point.
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You can also create a
multipoint feature, a feature
that consists of more than one
point but only references one
set of attributes in the data-
base. For example, a system of
oil wells could be created as a
multipoint feature; the database
references a single set of
attributes for the main well and
the multiple well holes in the
system.

Creating multipoint layers
When creating multipoint features,

your target layer must also be a
multipoint feature class.

CREATING NEW FEATURES

Creating a multipoint
feature

1. Click the Task dropdown
arrow and click Create New
Feature.

2. Click the Target layer
dropdown arrow and click a
multipoint layer.

3. Click the tool palette
dropdown arrow and click
the Sketch tool.

4. Click the map to create parts
of the multipoint feature.

5. Right-click anywhere on the
map when you have created
the last point of the multipoint
feature and click Finish
Sketch. »

2]

Task:

Create New Featurg

=

- Create Tasks

- Madify Tasks
Reshape Feature

Cut Polygon Features
Mimor Features
Extend/Trim Features

M adity Feature

Calibrate Route Feature
Modity Partion af a Line
[=- Topology Tasks

b Modity Edge

i~ Reshape Edge

b fto Complete Polpgans

‘ Target:

Multipoint

Road centerlines
#1- Blocks

[ Parcels

- Buildings

Editor |
Editar = | [ 3 ”?F Task:[

- @—leAr
A0
& o3

Shap Tao Feature

[irectior.. (St
Defiechion. . [EtriR
[Lenath (Bl
Change Length

Absolute %Y F&
[reltai e Ll
Direction/lengtfn..  [EhlE
Faralle] (BB
Ferpendicular Bifl=
Seament DEfection, F7
Feplace Sheteh

Tanaent Eurve),. (Bl Ty
Strearmitg F&
[lefete Sketoh EhiHIElE

Sauare and Fimrst
Fitisty Fart
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Tip

Modifying existing features
Double-click a feature or select
single features and change the task
in the Editor toolbar to Modify
Feature. Use the Sketch Properties
dialog box to edit vertices. You can
open the sketch properties by click-
ing the Sketch Properties button on
the Editor toolbar.
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Now when you click one part
of the multipoint feature to
select it, all points are
automatically selected
because they all belong to
one multipoint feature.

All points of the feature are selected.
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Creatl ng I|neS Creatlng a Ilne or [ - ”T| £ = Taske [create New Feature = ‘ Target: [parcels : Residential |

and polvaons polygon feature by Y~ et e pavnert [
polyg digitizing 0 .=
Cut Polygon Features Residential
You can create _lmes or poly— 1. Click the Task dropdown L Bt Festres et
gons by digitizing the vertices arrow and click Create New L e rstre | o —+—O
that make up the feature. For Feature. by
example, to create a square et

Reshape Edge

2. Click the Target layer Auka Complete alygons
dropdown arrow and click a
line or polygon layer.

building, you would digitize the
four corners. Using any
combination of methods for
creating vertices or segments. 3. Click the tool palette
dropdown arrow and click the

By selecting in the target list a [Editor ]
feature class that is represented Sketch tool. Editar ~ | % ”7|: Task: [
by lines or polygons, the editor 4. Click the map to digitize the ——

tools will create the feature’s vertices. e——l? A

CORRESEOmE T HEaius e 5. Right-click anywhere on the =
map when finished and click & & 4
- Finish Sketch. »
Shortcut for finishing the .
s ket c h Snap To Feature »
() Directian. .. Chrl+a
You can double-click the last vertex ettt e
of the feature to finish the sketch. Lengh.., _—
Or, press 2 when you 've finished Change Length
creating the sketch. Absalute X, V... o
Delta ¥, V... Chrl+D
Directionflength...  Chr+G

Parallel Chrl+p
Perpendicular Chr+E
Segment Deflection. .. F7
Replace Sketch

Tangenk Curve. .. Chrl+T
Streaming Fa

Delete Sketch  Chrl+-Delete

Sguare and Finish
Finish Part
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Tip The line or polygon is
n reat n r map.
Deleting a vertex created on your map

To delete a single vertex from a

sketch, center the pointer over the

vertex, right-click, then click Delete

Vertex.

Tip

Deleting the sketch

To delete the entire sketch of the
feature you are creating, position
the pointer over any part of the
map, right-click, and click Delete
Sketch. You can also delete a sketch
by pressing Ctrl + Delete.

Ifthe sketch has already been fin-
ished, select the feature with the
Edit tool, right-click, and click
Delete Sketch.
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A new feature is created
on your map.
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ArcMap also provides a way to
create a multipart feature, a
feature that 1s composed of
more than one physical part but
only references one set of
attributes in the database. For
example, the State of Hawaii
could be considered a multipart
feature. Although composed of
many islands, it would be
recorded as one feature. A
multipart feature can only share
vertices, not edges.

Tip

Replace sketch

You can add the shape of a line or
polygon feature to the sketch by
right-clicking over the feature with
the Sketch tool and clicking Re-
place Sketch. The sketch will con-
tain the shape of the feature you
clicked over. Using the Edit tool,
the sketch can be dragged and
dropped anywhere on the map.

Tip

Undoing and redoing a
vertex

You can undo the last vertex you
created by clicking the Undo but-
ton on the ArcMap Standard
toolbar. Click the button again to
undo the second-to-last vertex you
created, and so on. Click the Redo
button if you want to readd the
vertex.

ﬂm
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Creating a multipart line
or polygon

1. Create a line or polygon
feature.

2. Right-click anywhere on the
map when you have finished
creating the first part of the
feature and click Finish Part.

3. Create the next part of the
feature.

4. Right-click anywhere on the
map when you have finished
the last part of the feature
and click Finish Sketch. »

Snap To Feature 3
Direction, .. Chrl+a
Deflection. .. Chrl+F
Length... Chrl+L
hange Length

Absolute ¥, Y. .. F&
Delea ¥, ... Chrl+D

Direction/Length...  Chrl4+G

Parallel Chrl+P
Ferpendicular CH+E
Segment Deflection, .. F7?
Replace Sketch

Tangenk CUrve... Chr+T
Streaning F8
Delete Sketch  Chrl+Delete
Finish Sketch Fz

Square and Finish

©

King
Lo

Snap To Feakure

Direction... Chrl+a
Deflection, . ChrF
Length. .. Chrl+L
Change Length

Absolute X, ¥, F&
Delta ¥, ¥... CErl+D

DirectionjLength...  CtrHa

Patallel ChrHP
Perpendicular ChrHE
Seament Defleckion, ., F7
Replace Sketch

Tangenk Curve, .. ChrHT
Skreaming Fa

Delete sketch  Chrl+-Delete

Square and Finish

Finish Part
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Tip

Shortcut for finishing the
sketch

You can double-click the last vertex
of the new feature to finish the
sketch.

Tip
Shortcut for finishing a

part

When creating a multipart sketch,
you can hold down the Shift key
and double-click on the last vertex
of a part to finish it.
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Now when you click one part
of the feature to select it, all
parts are automatically
selected because they all
belong to one multipart
feature.

Both parts of the feature are selected.
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The Square and Finish com-
mand on the Sketch tool context
menu is a way of completing a
polygon. It finishes a polygon
by adding two new segments at
90-degree angles. Square and
Finish saves you time and
ensures precision when
creating square-cornered
buildings.

CREATING NEW FEATURES

Squaring a polygon or
polyline
1. Click the Current Task

dropdown arrow and click
Create New Feature.

2. Click the Target layer

dropdown arrow and click a

polygon or polyline layer.
3. Click the tool palette

dropdown arrow and click the

Sketch tool.

4. Digitize at least two
segments.

5. Right-click anywhere away
from the sketch and click
Square and Finish. »

Editor HT‘ £ > Task:

Creste Mew Feature

El

‘ Target: [Parcels : Residential I~

5

 Create Tasks

[ Madify Tasks

Reshape Feature

Cut Polygon Features
Mirrar Features
ExtendfTrim Features
Modiy Feature
Calibrate Route Feature

i e Modify Portion of a Line
= Topology Tasks

i Madify Edge

| Reshape Edge

- ALka Complete Folygons

Editor |
Editar = ‘ [ 3 ”?F Task:[

+
P
& B 3

- Road edge of pavement
-~ Road centerlines
[ Blocks
-~ Non-Residentisl
- Residertial
[=-Farcels
Non-Residential
R eidertial —
% Road names

Snap Ta Feature »
Directian. ., Chrl+-A
Deflection... Chrl+F
Length... Chrl+L
Change Length

Absalute ¥, ¥.., F&
Delta =, ¥... Chrl+D

DirectionfLength...  Ckrl+G

Parallel Chrl+P
Perpendicular Chrl+E
Segment Deflection. .. F7

Replace Sketch

Tangent Curve. .. Chrl4+T
Streaming F&
Delete Sketch  Chrl4+Delete
Finish Sketch Fz

and Finish

Firiish Part
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S i vertex and the last vertex are vertex first
ARl ) squared. A new vertex is vertex
You can also create lines and poly- added, and the sketch is

gons with the mouse using stream
mode digitizing (streaming). For
more information, see

Chapter 5, ‘Using a digitizer’. last

vertex

Adding attributes to
created features

To add attributes to the newly cre-
ated features, with the Edit tool,
right-click the feature and click
Attributes. The Attributes dialog
box will open, which allows you to
modify the attributes.

finished where the resulting
segments intersect.
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Creating
segments using
directions and
lengths

The edit tools help you create
segments in specific directions,
measured either using the map
coordinate system (Direction)
or from the last segment
(Deflection).

The Direction command uses
east as 0 degrees and measures
positive angles counterclock-
wise by default. For example, a
90-degree angle represents
north and a 180-degree angle
represents west. You can
change the direction measuring
system and angular units on the
Units tab of the Editing Options
dialog box.

The Deflection command uses
the last segment as 0 degrees and
calculates the angle you specify
from there. Positive values are
calculated in a counterclockwise
direction from the existing
segment, while negative values
are calculated clockwise. »

Shortcut for direction angle
After clicking the Sketch tool and
creating at least one vertex, you

can press Ctrl + A to set the
direction angle.

CREATING NEW FEATURES

Creating a segment using
an angle and a length

1. Click the tool palette
dropdown arrow and click
the Sketch tool after creating
at least one vertex.

2. Right-click away from the
sketch and click Direction.

3. Type the direction and press
Enter.

The segment is constrained
to the specified direction. »

Editor |
Editar = | [ 3 ”?F Task:[

Q- 21

s

& 2 A

Snap To Feature

Angle constrained to 33 degrees

Deflection... Cirl+F
Length... Cirl+L
Change Length

Abzolute .. F&
Delta. ... Chil+Dr
Direction/Length... Chl+G
Parallzl Cirl+P
Perpendicular Cil+E
Segment Deflection... F?
Feplace Sketch

Tangent Curve... Cil+T

Streaming

F3

Delete Sketch  Chil+Delete

-
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You might use Deflection to
create the bent end of a water or
gas line at a 33-degree angle to
a house.

Both the Direction and Deflec-
tion commands constrain the
angle of the segment. For
example, if you type 45 as the
Direction, the segment will be
constrained to a 45-degree
angle one way and a 225-degree
angle the other.

Use the Length command to
specify the length of a segment
you’re creating.

Shortcut for length
After clicking the Sketch tool and

creating at least one vertex, you
can press Ctrl + L to set the length.

Changing the length of a
segment

Ifyou want to change the length of
a segment you have already cre-
ated, you can use Change Length
on the Sketch tool context menu.
This undoes the last vertex while
keeping the direction constraint.

4. Right-click anywhere on the
map and click Length.

5. Type the length and press
Enter.

The vertex that makes the
segment the desired angle
and length is created.

Shap To Feature 3
Direction. . Crhd,
Deflection. .. Chrl+F
Length... Chil+L
Change Length

Absolute %,%... FE
Delka ... Chrl+Dr
Direction/Length. .. Clrl+ia
Farallel Chrl+F
Perpendicular Chi+E
Segment Deflection... F?
Feplace Sketch

Tangent Curve.. Crl+T
Streaming F&
Delete Sketch  ChilvDelete
Finish Sketch F2

-

The vertex that makes the segment the desired

|

|?5.25

angle and length is created.

5]

EpiTiNG IN ARcMaP



Tip

Shortcut for deflection
After clicking the Sketch tool and
creating at least one vertex, you

can press Ctrl + F to set the de-
flection angle.

CREATING NEW FEATURES

Creating a segment at an
angle from the last
segment (deflection)

1. Click the tool palette
dropdown arrow and click
the Sketch tool after creating
at least one vertex for the
new segment.

2. Right-click away from the
sketch.

3. Click Deflection.

4. Type the desired angle from
the last segment and press
Enter. »

Editor |
Editar = | [ 3 ”?F Task:[

o__l.?/’rf*

s
& 2 A

Shap To Feature

Diirectior...

Deflection...
Length...
Change Length

Chil+&
Crl+F
Chil+L

Absolute X, ... FE
Delta i .. Cil+Dr
Direction/Length... Cirl+G
Parallel Ctrl+P
Perpendicular Chil+E
Segment Deflection... F¥
Feplace Sketch

Tangent Curve... Chrl+T
Streaming Fa
Delete Sketch  Chil+Delete
Finizh Sketch F2
Square and Finizh

Finish Part
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The segment is constrained
to the specified angle.

. Click once to digitize the

endpoint of the segment or
choose Length from the
Sketch tool context menu.
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Creating
segments using
angles from
existing
segments

Three commands on the Sketch
tool context menu—=Segment
Deflection, Parallel, and Perpen-
dicular—help create segments
with angles relative to segments
that already exist.

The Segment Deflection
command lets you create a
segment at an angle relative to
any existing segment. While
Deflection creates a segment at
a specific angle from the last
segment in the sketch you’re
creating, Segment Deflection
lets you choose a segment in an
existing feature.

As with the Deflection com-
mand, the segment you work
from with Segment Deflection is
0 degrees, and the deflection »

Shortcut for segment
deflection

After clicking the Sketch tool, cre-
ating at least one vertex, and posi-
tioning the pointer over the seg-
ment from which you want to be
the specific angle, you can press
F7 to set the angle.
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Creating a segment at an
angle from any other
segment

1. Click the tool palette
dropdown arrow and click
the Sketch tool after creating
at least one vertex.

2. Position the pointer over the
segment of a feature class
from which you want to
create a segment and right-
click with the mouse.

3. Click Segment Deflection.

4. Type the desired angle from
the segment you chose and
press Enter. »

Editor |
Editar = ‘ (3 ”7|: Task: [
o__l? A

A
& D A

Snap To Feature

Direction. .. Ctrl+a
Dieflection. .. ChrHF
Length. .. Chrl+L
Change Length

Absolute ¥, ... F&
Delta &, ... Chrl+Ce

DirectionfLength...  Ctr+3

FParallel ChrH+P

Perpendicular CHHE

Replace Sketch
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angle you specity for the new
segment 1s calculated from
there. Positive values are
calculated in a counterclock-
wise direction from the existing
segment, while negative values
are calculated clockwise. The
example given shows a cross
street created at a

-45-degree angle to the existing
streets.

Tip
Using only positive values

with segment deflection
If you wish to work only with posi-

tive angle values, convert negative
angles to positive angles by adding

180 to the negative value. For
example, a -45-degree angle, mea-
sured clockwise, becomes a 135-
degree angle, measured counter-
clockwise.

74

The segment is constrained
to the specified angle.

. Click once to digitize the

endpoint of the segment or
choose Length from the
Sketch tool context menu.
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The Parallel command on the
Sketch tool context menu
constrains a segment to be
parallel to any segment you
choose. For instance, you might
use this command to create a gas
main line parallel to the street.

The Perpendicular command on
the Sketch tool context menu
constrains a segment to be
perpendicular to an existing
segment. You might use this
command to place a service line
perpendicular to the main line.

Tip

Shortcut for parallel

After clicking the Sketch tool,
creating at least one vertex, and
positioning the pointer over the
segment to which the new segment
will be parallel, you can press
Ctrl + P to make the segment
parallel.

CREATING NEW FEATURES

Creating a segment
parallel to another
segment

1. Click the tool palette
dropdown arrow and click
the Sketch tool after creating
at least one vertex.

2. Position the pointer over the
segment to which the new
segment will be parallel and
right-click.

3. Click Parallel.

The segment is constrained
to be parallel to the specified
segment.

4. Click once to digitize the
endpoint of the segment or
choose Length from the
Sketch tool context menu.
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Creating a segment

Shortcut for perpendicular  Perpendicular to another edtor v | W ([ Taski |

After clicking the Sketch tool, cre- segment —o » 4
ating at least one vertex, and posi- )

tioning the pointer over the seg- 1. Click the tool palette ) "
ment to which the new segment dropdown arrow and click & 2 A

will be perpendicular, you can the Sketch tool after creating

press Ctrl + E to make the segment at least one vertex.

perpendicular. 2. Position the pointer over the
segment to which the new
segment will be perpendicu-
lar and right-click with the

|
mouse. ’ 2
3. Click Perpendicular. Sniap To Feature 3
. . .. (
The segment is constrained grecten ce
. || Deflection. .. Chrl+F
to be perpendicular to the p— I
specified segment. ] Change Length
. . e absolute ¥, V... F&
4. Click once to digitize the o
. Delta ¥, ¥... ChrHD
endeInt Of the Segment or Direction/Length... <G
choose Length from the Paralle Ci+e
Sketch tool context menu.
Segrent Deflection, .. F7
77777777 Replace Sketch
Tangent Curve. .. Chrl+T
Strearming F&8
Delete Sketch  Chri+-Delete
e Finish Sketch Fz
| Square and Finish
Finish Part
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Creating
segments that

Creating a segment that
is a circular arc using the

) Arc tool
are Ci rCUIar arc 1. Click the tool palette
curves dropdown arrow and click
the Arc tool.
When creating features, it is 2. Click once to establish the

often necessary to create a
circular arc. Instead of being
made of numerous vertices, a

circular arc has only two 3.

vertices as endpoints. ArcMap
offers four ways to create a
segment that 1s a circular arc.
These include the Arc tool, the
Endpoint Arc tool, the Tangent
Curve tool, and the Tangent
Curve command.

First, you can create a circular
arc using the Arc tool. You
might use the Arc tool to
digitize a cul-de-sac using an
aerial photo image as a back-
drop.

A circular arc can also be
created using the Endpoint Arc
tool. This tool allows you to
place the vertices for both ends
of the arc and adjust the radius.

The Tangent Arc tool creates a
circular arc based on the
previously sketched segment.

You can also create a circular
arc using the Tangent Curve
command on the Sketch tool
context menu. You can use the
Tangent Curve command to »

CREATING NEW FEATURES

starting point of the arc.
A vertex is created.

Click once to establish the
axis of the arc.

This is the invisible point
through which the curve
passes.

4. Click once again to establish

the endpoint of the arc.

A segment that is a true
curve is created.

Editor |
Editar = ‘ (3 ”7|: Task:[
& A
A0
& B A

T
-

A segment that is a true curve is created.

I |
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add a circular arc to an existing
segment. For example, you
might use this command to add
a curved segment to extend a
centerline along a curved road.

When you create a tangent
curve, you must specify two
parameters for the curve from
the following options: arc
length, chord, radius, or delta
angle. You must also specify
whether you want to create the
curve to the right of the line or
to the left of the line, according
to the direction in which the
line was drawn. The curve is
created from the last vertex of
the existing segment based on
the parameters you defined.

If you choose chord length and
radius to construct the curve,
there are two possible
solutions: the major and minor
portions of the circle.

Minor

Major —
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Creating a segment that
is a circular arc using the
Endpoint Arc sketch tool

1. Click the tool palette
dropdown arrow and click the
Endpoint Arc tool.

2. Click the starting point of the
arc.

3. Click the endpoint of the arc.

4. Move the pointer to get the
approximate radius for the
curve.

Press the R key and type the
radius for the curve.

You can also click again on
the map to set the radius.

Editor |
Editor = ‘ [ 8 ”?F Task: r
& A
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A circular arc with
the radius you
specified is created
between the two
points you clicked.

fi

i
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The Minor check box will
appear at the bottom of the
Tangent Curve dialog box.
Check it to construct the minor
portion of the circle.

v Minor

Tip
Differentiating between the
Arc tools

[~

The Arc tool: Creates a circular arc
from three points that lie on the
circular arc.

[

The Endpoint Arc tool: Creates a
circular arc from two points on the
circle and from the radius.

-

The Tangent Curve Tool: Creates an
arc tangent to the previous segment
in the sketch.

CREATING NEW FEATURES

Creating a segment that
is a circular arc using the
Tangent Curve tool

1. Click the tool palette
dropdown arrow and click
the Tangent Curve tool once
a segment has been created
using one of the other sketch
tools.

As the cursor is moved, the
arc will bend and change
length to remain tangent to
the previous segment.

2. Click again to place the
endpoint of the arc.

Editor |
Editar = | [ 3 ”TF Task:l-

& A
e
& o 3
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Creating a segment that
is a circular arc using the
Tangent Curve command

1.

80

Click the tool palette
dropdown arrow and click the
Sketch tool after creating at
least one segment.

Right-click anywhere on the
map and click Tangent Curve.

Click the dropdown arrows
and click two parameters by
which you want to define the
curve.

Type the appropriate values
for the parameters (distance
in map units for arc length,
chord, and radius; degrees
for delta angle).

Click Left to create the
tangent curve to the left of the
segment. Click Right to
create the curve to the right.

Press Enter. »

Editor |
Editor | % H?F Task: |
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Deflection... Cil+F
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CREATING NEW FEATURES

A segment that is a true
curve is created from the last
vertex of the segment
according to the parameters
you specified.

A circular arc curve with a chord
length of 80 map units and a delta
angle of 20 degrees is created to the
left of the last vertex.
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Creating
segments by
tracing features

You can create segments by
tracing over the segments of
selected features using the Trace
tool.

Suppose you want to create a
new water main that is offset
seven meters from the parcel
boundaries. Using the Trace
tool, you can create new
segments in the sketch that are
at the same angle as the
selected parcel boundaries yet
constructed at an offset value
of seven meters.

Tip

Backing up a trace

If you traced too far or have traced
the wrong direction, move the
mouse backwards over what you
have traced. If you have clicked to
stop the trace, click Undo to re-
move all vertices added during the
trace.

Tip
Canceling a trace
Press Esc to quickly cancel a trace.

Tip
Finishing the sketch

When you 're finished tracing,
double-click to finish the sketch.
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Creating segments by
tracing features

1. Click the Edit tool.

2. Select the feature or features
you want to trace.

3. Click the tool palette
dropdown arrow and click the
Trace tool.

4. Press O to open the Trace
Properties dialog box.

The Trace Properties dialog
box lets you specify many of
the properties of the trace
segment.

5. Type an offset value. If you
want to trace directly on top
of existing features, enter a
value of 0.

6. Optionally, you can limit the
length of the trace segment.

7. Click the corresponding radio
button to specify type of
corners.

Close the Trace Options
dialog box by clicking OK.

8. Click to start tracing.

9. Click to stop tracing.

E
Editor ~ | [N ”7|: Task:[
@ A4
P
& L 4

Trace Dptions m
Offset [15.000 o]
™ Limit ta length Cancel |
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Corners
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Duplicating
features with the
Copy Feature tool

You can quickly create a
duplicate of a selected feature
or features by using the Copy
Feature tool. The Copy Feature
tool is located on the Advanced
Editing toolbar. Only the
geometry, not the attributes, of
the selected feature are copied
to the Target layer.

If the Target feature class or
subtype has default values,
feature-linked annotation, or
connectivity rules defined in a
geodatabase, the copy will have
the default values and behavior
appropriate for the Target layer.
Attributes without default
values will have a null value.

Tip

Using the Advanced Editing
toolbar

The Advanced Editing toolbar has a
more complex step of editing
features. This toolbar is only
available with ArcEditor and Arclnfo
licenses.

Tip

Opening the Advanced
Editing toolbar

The Advanced Editing toolbar is
found on the Editor context menu
under More Editing Tools.

CREATING NEW FEATURES

. Click the Edit tool.
. Select the features that you

want to copy.

3. Click the Copy Feature Tool.
4. Click the place where you

want a copy of the feature to
be placed.

A copy of the geometry of the
selected feature is created at
the location you clicked. The
feature is created in the
Editor’s current Target layer.

Arcinfo and ArcEditor
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Advanced Editing
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The duplicate
{ feature has
[ whatever default
values and
’_—l’ behavior are
defined for the
Target feature

I_ class in the
geodatabase

83



Arcinfo and ArcEditor

Creating a fillet
curve between
two lines

Fillets are segments of a circular
arc that are often used to
connect two intersecting lines.
Fillets are used to create
smoothly curving connections
between lines, such as edge of
pavement lines at street
intersections, or rounded
corners on parcel features.

Tip

Shortcut for fillet radius
After clicking the Fillet tool, you
can set a default fillet radius on the
Fillet Options dialog box by press-
ing the R key. If a default radius is
set, the fillet curve will be con-
structed immediately with that ra-
dius when you click the second line
of those you want to fillet.

Tip

Radius units

The Fillet Options will use current
data frame coordinate system units
for the fillet radius, unless you
specify another unit of measure
when you type the fillet radius.

Tip

Placement of the fillet

Ifyou specify a fixed radius, the
fillet curve is created on the side of

the second line where the pointer
was when you clicked.
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1. Click the Fillet tool.

2. Click first one line then the
other to specify which lines
you want to construct the fillet
between.

The radius of the fillet curve
will change as you drag the
pointer away from the first
line you clicked.

When the curve looks like it
has the right radius, you can
click to finish the curve. If you
want the curve to have a
specific radius, you can set
the radius from the Fillet
Options window.

3. Press the R key to set the
Fillet Options.

4. Optionally, check Trim
existing segments if you want
to remove the segments
outside of the curve’s radius.

5. Optionally, check Fixed
radius if you want to specify a
radius for the curve.

6. Type a radius for the curve
and press Enter, or click OK.

7. Click the map to indicate the
quadrant of the intersection
of the lines where the fillet
will be created.

A new fillet curve joins the
two selected lines. The extra
line segments outside the
curve are trimmed off, if you
checked Trim existing
segments.

1
nced Editing
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Extending a line

You can extend a line segment
that’s a little too short so that it
touches another line segment.
The Extend tool on the Ad-
vanced Editing toolbar lets you
click a line feature and extend it
to another selected line feature.

CREATING NEW FEATURES

. Click the Edit tool.
. Select the line segment to

which you want to extend a
line.

3. Click the Extend tool.
4. Click the end of the feature

that you want to extend.

| Edtor = |L| &
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The line you
clicked is
extended to
the selected
line.
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Trimming a line

You can trim off the part of a
line that crosses another line
segment. The Trim tool on the
Advanced Editing toolbar lets
you click one side of a line
feature that crosses a selected
line in order to trim it off.

86

. Click the Edit tool.
. Select the line segment at

O

which you want to trim a line. J Editar = | 3 | &

3. Click the Trim tool.
4. Click the end of the feature

that you want to trim.

|

idvanced Editing
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The line you
clicked is
trimmed at the
selected line.
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Proportionally
dividing a line

One common coordinate
geometry editing task is to
divide an existing line feature
into a number of segments of a
specified length.

Sometimes the task can be
complicated by measuring
errors. For example, the length
of the line in the geographic
information system (GIS) might
not be exactly equal to the total
length of the segments, as
measured in the field. The
Proportion tool allows you to
divide a selected line into a
number of segments and
allocate the difference between
the length of the line feature
and the total length of the
segments between all of the
new segments.

Suppose you have a line that
you want to divide into
segments that you can snap to
when creating new parcel
corners. The length of the line
feature in the GIS 1s 320.38 ft.
The lot plan you’ve been given
shows that the lot corners are at
111.78 {t, 70.43 ft, and 138.65 ft
along this line. Unfortunately,
there is a difference of 0.48 ft
between the measurements and
the feature length. »

CREATING NEW FEATURES

. Click the Edit tool.
. Select the line that you want

. Click the Proportion tool. »

Arcinfo and ArcEditor
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The Proportion dialog box lets
you enter the lengths of the
segments. As you do it reports
the length of the selected
feature, the sum of the lengths
of the segments, the amount
that 1s left over, and the relative
error, expressed as the ratio
between the leftover and the
original feature length.

The Proportion tool creates new

proportioned features of
111.61 ft,70.32 ft, and 138.44 ft,
dividing the difference between
the features.

If the line feature that you are
splitting has an attribute named
Distance the new line features
will have the values that you
typed as the attributed length,
and the Shape length field will
show the true length.
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4. Type the lengths of the

segments into which to
divide the line.

. Optionally, click Reverse to

switch the orientation of the
line if the arrows indicating
the orientation of the feature
on the map are the reverse of
the order in which you
entered the segments.

. Click OK.

The line is split proportionally
to the length of the measured
segments. Any difference
between the line length and
the sum of the length of the
segments is allocated
proportionately to the new
lines’ length.
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Getting a COGO
description of a
feature with the
Inverse tool

You can get the COGO descrip-
tion of a feature using the
Inverse tool. The Inverse tool
will calculate the direction and
length of the feature as well as
curve parameters, if required,
and populate appropriate
attributes on the feature.

In order to use the Inverse tool,
the feature must have the
following attributes as text
fields: Direction, Distance,
Radius, Delta, Tangent,
Arclength, and Side.

The feature must be either a
straight line or circular arc. It
typically only has two vertices
but more are allowed as long as
the feature is consistently
straight or consistently curved.
The current direction type and
angular units are used when
populating the attributes.

Tip

Changing the COGO
attribute names

The names of the COGO attributes
can be changed by using the
Advanced ArcMap settings utility.

CREATING NEW FEATURES

. Click the Edit tool.
. Select the feature that you

want to generate a COGO
description for.

. Click the Inverse tool.

Arcinfo and ArcEditor
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Creating edit
sketch geometry
with the Traverse
tool

Another common coordinate
geometry editing task is to
create a line or polygon edge
using a set of survey measure-
ments collected in the field. The
data may be in the form of
directions and distances, angles
and distances, curves, or
tangent curves, measured from
a known point. These are
collectively known as a
traverse.

The Traverse tool lets you
create edit sketch geometry
from a wide variety of traverse
measurements. »

Tip

Interactive start point

You can click the Interactive Start
Point Selection tool to set a start
point by clicking on the map.

Tip

Starting from a sketch
Ifyou have already started an edit
sketch when you click the Traverse

tool, the start point will be the last
vertex of the edit sketch.

Starting a traverse from a
known coordinate

1. Click the Traverse tool.

2. Click Edit, to the right of the
Start box.

3. Type X and Y values for the
starting coordinate.

4. Click OK.

The start point of the traverse
is set in the Start Point text
box. The next vertex of the
edit sketch will be placed on
the measurements you
specify from this location.
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Once you’ve started a traverse
you can add segments or
curves to the edit sketch using
Direction—Distance, Angle—
Distance, Curve, and Tangent
Curve methods.

The Traverse tool adds each
segment as a line in the
Traverse course table and to
the edit sketch. You can select
each course segment by
clicking it in the table—the
corresponding segment will
flash on the map.

Tip

Duplicating segments

You can insert a duplicate of a
segment by right-clicking it in the
table and clicking Insert.

Tip

Reordering segments

You can reorder a segment by
selecting it in the table and clicking
the up and down arrows.

Tip
Removing segments
You can remove a segment by

selecting it in the table and clicking
Remove.

CREATING NEW FEATURES

Adding a segment to a
traverse using a
Direction—-Distance
course

1. Click the course type
dropdown arrow and click
Direction—Distance.

2. Type a direction.

The Traverse tool uses
degrees measured counter-
clockwise from east by
default. You can change the
angular measuring system
and units on the Editing
Options dialog box, Units tab.

3. Type a distance.

The Traverse tool uses the
data frame’s coordinate
system units of measurement
by default. You can change
these units by modifying the
coordinate system descrip-
tion, but not during an edit
session.

4. Click Add.

The course is added to the
course table, and the
segment is added to the edit
sketch.

You can continue to add
segments using any of the
traverse methods.

Arcinfo and ArcEditor

Direction-Distance | =

Directior:

Distance:

45

Add

# | Description

Star: | SOTE90.7058, E7FIZETITE | Fdi | +~| [ Closed Laop et |

Bzt | Edi. | l'

[Elmsire... |

Fiish |

Traverse

Direction-Distance | Directior:  |?

Distance |45

Add

[ Description

Straight Direction: 90 Distance: 45
Straight Direction: 45 Distance: 45
Straight Direction: 0 Distance: 45

R ey

Multiple segments
in the Traverse
course table and
the edit sketch.

Start point

a

=

Last point

91



Arcinfo and ArcEditor
Adding a segment to a

traverse using an Angle—
Distance course

Limitations to first course
The first course in your traverse
table cannot be based on an Angle
Distance or Tangent Curve
because these techniques are
calculated from the direction of the
previous course.
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1.

Click the course type
dropdown arrow and click
Angle—Distance.

Type an angle.

The Traverse tool uses
degrees measured counter-
clockwise from the previous
course of the traverse. You
can change the angular
measuring system and units
on the Editing Options dialog
box, Units tab.

Type a distance.

The Traverse tool uses the
data frame’s coordinate
system units of measurement
by default. You can change
these units by modifying the
coordinate system
description, but not during an
edit session.

Click Add.

The course is added to the
course table, and the
segment is added to the edit
sketch.

You can continue to add
segments using any of the
traverse methods.

Angle-Distance

Distance: |23

Add

Starl.| 5016307058, E7F7326.7176 Edit...l +}| [ Closedloop | pjust. |

#* | Description |
1 Straight Direction: 90 Distance: 45
z Straight Direction: 45 Distance: 45

[lasure, . | Firish |

EpiTiNG IN ARcMaP



Tip

Productivity with the
Traverse tool

You can use the keyboard to enter
and manage courses in the traverse.
Enter can be pressed whenever there
is enough information to add a
course. The Tab key and Shift + Tab
can be used to navigate between the
fields. For dropdown lists, the first
letter of the choice can be used as a
shortcut or you can use the Up/
Down Arrow keys to make your
selection.

CREATING NEW FEATURES

Adding a segment to a
traverse using a Curve
course

1. Click the course type
dropdown arrow and click
Curve.

2. Click the dropdown arrows
and choose two parameters
to use in determining the
curve.

3. Type the appropriate values
for the parameters. Distance
values will use map units.

4. Type a chord direction for the
curve.

5. Click the dropdown arrow to
choose whether the curve
will be to the right or left.

6. Click Add.

Arcinfo and ArcEditor
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Adding a segment to a
traverse using a Tangent
Curve course

1.

Click the course type
dropdown arrow and click
Tangent Curve.

Click the dropdown arrows
and choose two parameters
to use in determining the
curve.

Type the appropriate values
for the parameters. Distance
values will use map units.

Click the dropdown arrow to
choose whether the curve
will be to the right or left.

Click Add.

Tangent Curve

ﬂ IHadius ﬂ|55 | IArc ﬂ|34 |
tun: [ES]

Add
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Creating two-
point line
features to
populate COGO
attributes

You can easily create features
using the Traverse tool to
populate COGO attributes in a
feature class. Using the Create
2-Point Line Features task
allows you to not only create
the feature geometry with the
Traverse tool, it also allows you
to save each course in the
traverse as a COGO two-point
line feature.

To create two-point line
features using this process, the
target layer must have the
following attributes as text
fields: Direction, Distance,
Radius, Delta, Tangent,
Arclength, and Side.

Tip

Adding options to the Task
dropdown menu

Tasks on the Task dropdown menu
can be added or removed from the
selection on the Edit Options dialog
box under the Edit Tasks tab. For
Sfurther details, see

Chapter 2, ‘Editing basics’.

CREATING NEW FEATURES

. On the Task dropdown menu,

select Create 2-Point Line
Features.

. On the Editor toolbar, set

your target layer to a layer
that contains COGO
attributes.

Using the Traverse tool,
specify the courses of the
traverse.

. When you finish the traverse,

the new line features will be
saved as COGO two-point
line features.

Editor ‘ ~ ‘ {7 = Taski [create 2-Paint Line Features
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ITangenl Curve j IChDrd j ISD IAngIe j |‘15
Turn: ILell = Add
I Description I

Straight Direction: 45 Distance: 45
Straight Direction: 90 Distance: 45

o

Slart-| 5001094201, 6755017834 Edi | *u.|
End:| 493987.367, 675641 9124 Edit | *}l

Curve Chord: 90 Angle: 45 Direction: 135 Left
Tangent Curve Chord: 90 Angle: 45 Left

el

I™ Closed Loop Adiust.

Closure... I Finish |

4]
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Tip Modifying a segment in a
Opening the Course traverse
FICIPORICE CLElEry) L 1. Select the segment in the

You can open the properties for the
Course dialog box using three
different methods. You can double- 2. Click the Properties button.
click the segment in the course list,
select the segment and click
Properties on the Traverse dialog

box, or right-click the course and 4. Click OK.

selleel P The traverse and the sketch
are updated.

course list.

In the Course properties,
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adjust the values as required.

Traverse

Diection Distarce ¥ Dirextion |D

Distance: [40

| Description

[#

1 Straight Dirgction: 45 Distance: 45
2 n: 0 D S0
3

Traverse

IDilecl\on-Distance b Diectior: |0

Distance: [43

Add

| Description

Straight Direction: 45 Distance: 45
Straight Direction: 0 Distance: 90
Straight Direction: 90 Distance: 45

M — o

Course

DirectionDistance ¥ Directior: |1

21 ll
Distance: |30 ¥

oK I Cancel |

e

o
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Obtaining a
closure report

A traverse must always start
from a known coordinate. It can
also end at a known coordinate.
When this occurs a difference
can be calculated between the
specified endpoint and the
traversed endpoint.

A closure report is a summary
of the difference between the
endpoint coordinate of a
traverse and the calculated
endpoint.

Interactive endpoint

Click on the Endpoint Selection tool
to set the endpoint by clicking on the

map
Starting and ending at the
same point
Checking the Closed Loop check box

sets the beginning and ending points
the same.

CREATING NEW FEATURES

Click Edit to the right of the
End box.

Type the x,y coordinates for
the ending point.

Click OK.
Click Closure.

The closure report lists the
following:

Number of courses
Total length of the traverse

The specified and calculated
endpoints

The difference of misclosure
in both x,y and direction/
distance values

Relative error that is a ratio
of the distance misclosure
over the total length

Arcinfo and ArcEditor

Stat: [ 500109.4201, B75501.7894  Edit LS | I Closed Loop Afust |

End: 433067 307, 7564151 Ed. | 1|

Closue... I

Finish

Traverse ]
ITangant Curve j IChnrd j IE’D IAng\e j |45
Turn: ILefl 'I Add

# I Description

1 Straight Direction: 45 Distance: 45 Ig

z Straight Direction: 30 Distance: 45

3 Curve Chord: 90 Angle: 45 Direction: 135 Left

4 Tangent Curve Chord: 90 Angle: 45 Left f

4559987387

o —
. |B7EE41.9124 Cancel
Closure 7] x|

Mumber of Courses: 4

Total Length:  274.711

End Coordinates: 499987,387, 675641,9124

Calculated End Coordinates: 499987 .6003, 675642, 2485
Misclosure as %4 -0.2133, -0.3364

Misclosure As Direction/Distance: 238, 0.3933

Relative Error Ratio: 1:682
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Techniques for adjusting a traverse

Often when generating a traverse, the coordinates of an ending
destination are known. You have already discovered that ArcMap
provides a method to specify this endpoint and determine the
difference between the traverse endpoint and the desired ending
point. This difference is know as the misclosure.

ArcMap also provides three different techniques for adjusting
the traverse to eliminate misclosure. Each of these adjusting
techniques vary in the amount of adjustment of the direction and
distance of the individual courses of the traverse. These
techniques include compass correction, transit correction, and
Crandall correction.

The compass correction technique specifies that the misclosure,
or difference in x and y between the resulting endpoint and the
desired endpoint, are equally distributed among the individual
two-point arcs and curves that make up the traverse. This is done
by adjusting the location and distance of each arc proportional to
the difference in closure. The compass correction technique is the
most often used to resolve errors in misclosure. It assumes that
the errors are related to both errors in the direction measurements
as well as the distance measurements. Thus, the corrections are
reflected in each distance and direction value. This technique is
also known as the Bowditch rule.

Much like the compass correction technique, the transit
correction method specifies that the misclosure is equally
distributed among the individual two-point arcs and curves that
make up the traverse. However, this technique favors the
direction measurements over the distance measurements. In
determining the location change required of each arc, the
proportion assigned to each arc is proportional to the total x or y
values of all the arcs. This results in changes that will affect both
the direction and the distance of each arc, but will alter the
distance to a greater extent.
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The Crandall correction technique is used when the direction
values are assumed to be precise and accurate and that any
misclosure is due solely to errors in distance measurements. This
adjustment will preserve all of the direction measurements and
will alter only the distance measurements to eliminate the closure
erTor.

With this array of correction techniques, you will be able to not
only correct the errors in the traverse, but you will also be able to
place greater or lesser value on specific characteristics of the
traverse data.
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Adjusting a traverse Traverse -
ITangenl Curve j ID’mrd j ISU IAHQIE j |45

Turr: | Left hd Add

# I Diescription |
Straight Direction: 45 Distance: 45

Straight Direction: 90 Distance: 45

Curve Chord: 90 Angle: 45 Direction: 135 Left

=
Tangent Curve Chord: 90 Angle: 45 Left f |
3

1. Ensure that an endpoint is
set.

2. Click Adjust.

3. Choose an adjustment
method from the dropdown
menu.

ENTRITI

4. Optionally, you can save the
adjusted values in a text file
by clicking Save Report.

5. Click Accept. St [Homima e o 7Es g, | | I Clssdlom
The traverse will be adjusted o—End' a5 a7 Grel 3t Edv | k| Cosue. |

based on the adjustment
method chosen and feature

created.
Adjust Traverse
Adustment Methad: I Compass Rule ﬂ
| Rezsidual Values |

1 0 0.0p48
2 50 45 90 449433 360 0.0861
3 136 40 135 83.8711 360 0.0288
4 180 40 180 80.0712 360 -0.0712

I

o—— Save Repart,.. ept Cancel
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SaVIng a traverse 1. Right-click the Traverse

dialog box and click Save

You can save a traverse to a text Traverse.

file to share with others or for 2. Navigate to the place where

your own use later. you want to save the
traverse.

Type a name for the traverse.

Click Save.

The traverse information is
saved to the text file.

100

Traverse

IAngIe-Distance 52 l Angle: |45 Distance: I30

Add
# | Descripkion |
1 Straight Direction: 90 Distance: 45
2 Straight Angle: 45 Distance: 30

Load Travers

Lmad Traverse From) Sheteh ll
3

Inisert:

Remoye el
Remave Al

Froperkies. .

Save jn: Ia My Traverses j gl

7] ]

E Traverse 01_4 02 kst

File name: |Traverse_01_B_U2.txt

Save j——o

Save as ipe: IText filee [*.kxt]

j Cancel

©
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Loading a 1. Right-click the Traverse q

dialog box and click Load

t raverse Traverse. Traverse B

2. Navigate to the traverse text Prozosee 2] s | Disars |
You can load a traverse that has file st
been saved to a text file. '
3. Click the traverse you want to i Lem I =
open.
4. Click Open. e

Laad Traverse Fram Skebeh

I
Insert il

The traverse information is
loaded from the text file.

Hermve e
Remaye Al
2
Open K E
Laak jn Ia MpTraverses ﬂ ﬁl

File name: ITraverse_I]‘I_A_l]tht DOpen J__O
Fles of pe: [ Test e (1) = Cancel

™ Open as read-only

IDiract\on-Distance 'l Directior; |0 Diztance: I45
Add
# | Description |
1 Straight Direction: 90 Distance: 45 gr|
2 Straight Direction: 45 Distance: 45
3 Straight Direction: O Distance: 45
u
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Exploding a
multipart feature

You can use the Explode tool to
separate a multipart feature into
its component features.

102

1. Click the Edit tool.
2. Select the multipart feature

that you want to Explode.

. Click the Explode tool.

The parts of the multipart
feature become independent
features.

- |L| 0

Advanced E -:Iil.ir'ug

]
J

L
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Generalizing a
feature

You can use the Generalize tool
to simplify the shape of
features. The Generalize tool
uses the Douglas—Poiker
algorithm to simplify the input
geometry of the selected
feature.

The degree to which the
geometry is simplified depends
on the Maximum allowable
offset, which limits how far the
output geometry can be from
the input geometry.

For features composed of linear
segments, the output vertices
will be a subset of the original
feature vertices.

If you use the Generalize tool
on a true curve, the output will
be a series of straight line
segments. The vertices may fall
on all parts of the original
curve, not just the vertices. The
output of the Generalize tool on
lines with nonlinear curves may
have more vertices than the
original curve, but all of the
segments will be straight.

CREATING NEW FEATURES

. Click the Edit tool.
2. Select the feature that you

Arcinfo and ArcEditor

| Edtor = |L| &

want to Generalize.

3. Click the Generalize tool.
4. Type the Maximum allowable

offset.

The Maximum allowable
offset is the maximum
distance any part of the
output geometry can be from
the input geometry, in map
units.

. Click OK.

Advanced E diting
4| & b B
Generalize EFHE

b aximum alloveable offset: |24 0
Ok I Cancel |

(5]
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Smoothing a
feature

You can use the Smooth tool to
smooth the straight edges and
angular corners of a feature.
The feature geometry is
replaced by a series of
smoothed line segments.

The degree to which the
geometry 1s smoothed depends
on the Maximum allowable
offset, which limits how far the
output geometry can be from
the input geometry.

104

1. Click the Edit tool.
2. Select the feature that you

want to Smooth.

3. Click the Smooth tool.
4. Type the Maximum allowable

offset.

The Maximum allowable
offset is the maximum
distance any part of the
output geometry can be from
the input geometry, in map
units.

. Click OK.

Advanced Editing
BECE L
Smooth EH
b airnurn allovsiable off et |44—___o

o]
(5

Cancel |
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The Snapping Environment window

You can keep the window
open as you work—

any changes in settings

are effective immediately.
Click the Close button when
you are finished.

The layers in your map Shapping Environment
document are listed here.
Set the snapping priority— Layer | "iertes | Edge | End |
the order in which snapping —— | ‘water distibutionr [ O O
will occur by layer—by System valves O I I
dragging the layer Driztribution mains O O O
names to new locations. Blocks O O O Check the type of snapping
Farcels O — properties you want for
Wiater lateralz | O O each layer.
DiiztDriam Layper O O O
WaterLateralDiarme [ O O
Huydrantz | O O
Fnad edge of paw | O
Foad names | | O
Foad centerlines | O O

The bottom portion of the
window shows snapping | : ) .
properties that work vr\;lrt)h g - O Ed!t sketch vertices
sketch or with elements of a N Edit sketch edoes
Topology. i [] Perpendicular to sketch
=[] Topology Elements
o Topology nodes

B[ Edit Sketch

CREATING NEW FEATURES 105



Types of snapping properties

When you use the snapping environment to create or place a new feature in an exact location relative to other features, you must
choose to which part of existing features—vertex, edge, or endpoint—you want your feature to snap. These choices are called layer
snapping properties. You can also specify snapping properties for the edit sketch and for topology elements; these are called sketch
and topology snapping properties. You can set all three types of snapping properties using the Snapping Environment window. The

following table briefly explains each of the layer snapping and sketch snapping properties.

Layer snapping properties

Sketch snapping properties

Topology shapping properties

Vertex
Snaps to each

vertex of the
features in that
layer.

Edge
Snaps to the

entire outline—
both segments
and vertices—of
each feature in
that layer.

Midpoint

Snaps to the
midpoint
between the two
end vertices of
the segment.

Endpoint

Snaps to the first
vertex and the
last vertex in a
line feature.

Perpendicular to sketch

- =~  Lets you create
a segment
that will be
perpendicular to
the previous.

Edit sketch edges

Snaps to the entire
outline—both
segments and
vertices—of the

sketch.
Edit sketch vertices
. Snaps to the
rd .
e vertices of the
’ sketch.

Topology nodes

L

Snaps to the nodes
in the topology.
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Using the

shapping
environment

The snapping environment can
help you establish exact locations
in relation to other features.
Suppose you’re creating a new
segment of primary that begins
from an existing transformer; you
want to ensure that the vertex of
the primary connects precisely to
the transformer.

The snapping environment makes
this type of task accurate and
easy. Setting the snapping
environment involves setting a
snapping tolerance, snapping
properties, and a snapping
priority. »

Tip

Showing snap tips

You can choose to display the layer
name or target being snapped to.
Check Show snap tips on the
General tab of the Editing Options
dialog box. A small text box will
appear when snapping, which
identifies the layer you have snapped
to.

Viewing the snapping
tolerance

To see the current snapping toler-
ance area, hold down the T key
while using the Sketch tool.

CREATING NEW FEATURES

Setting the snhapping
tolerance

1. Click Editor and click
Options.

2. Click the General tab.

3. Click the Snapping tolerance
dropdown arrow and click
the type of measurement unit
you want to use for the
shapping tolerance—pixels
or map units.

4. Type the desired number of
measurement units in the
Snapping tolerance text box.

5. Click OK.

Editor |
Editor * | | 3 H_' Tas

Start Editing
Stop Editing

Sawve Edits

[EWE
Sl

o Divider.

’ Buffer..

'/"(" Gopy Parallel.
[Merge...
Ui
Intersech
i

Maore Editing Tools

@ Y alidate FEatures, ..

SOARRING. ..

Editing Dptions

General ITopoIagyl Valswomngl Urits | Edit Tasks | Edit Cache

Display measurements using I 4 decimal places

Snapping tolerance:

l 7

Sticky move talerance: I i}

[~ Stetch geometry proportionately when moving a vertex

™ Show snap fips.

Stream Mode

Shream tolerance: I 0 map units

Graup R points together when streaming

Lo |

Cancel

Apply

(5]
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The snapping tolerance is the
distance within which the
pointer or a feature is snapped
to another location. If the
location being snapped to—
vertex, edge, or endpoint—is
within the distance you set, the
pointer automatically snaps
(Jumps) to the location.

The circle around the pointer in
the graphics below represents
the snapping tolerance. When
the location being snapped to
(orange point) is outside the

snapping tolerance, the
snapping location (blue dot)
stays with the pointer (top
graphic). When the location
being snapped to is inside the
snapping tolerance, the
snapping location moves away
from the pointer and snaps to
the target location (bottom
graphic).

You can choose the part of the
feature—vertex, edge, or

endpoint—to which you want
your new feature to snap by »

108

Setting snapping

properties

1. Click Editor and click
Snapping.

The Snapping Environment
window appears.

2. Check the snapping proper-

ties you want.

The snapping properties are
effective as soon as they are
checked or unchecked.

Editor |
Editor | [ 3 ”?" Tasl

Sttt Bt
Stop Editing

Save Edits

[lavE .
St .,

A Divide. .

' BURREr .

'/‘.'_/' oy Baral el
= e =
[ritar
Itersect

e

More Editing Tools »

@- Yelidate Features

Snapping. ..

Cpkians. ..

Snapping Environment

Layer | Vertex| Edge |

m
=
o

“wiater distribution r
Syztem valves
Diigtribution mainz
Blocks

Parcels

W ater lateralz
DistDiarn Layer

i aterl ateralliame
Hydrants

Foad edge of pay
Fioad names

Fioad centerlines

OOROOO0O®rOOO0d

OooooooRgonon

OOooooooooood

=] [ Edit Sketch
i [ Edit sketch wertices
Edit sketch edges

Topology Elements
s Topology nodes

o [] Perpendicular to sketch
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setting the layer snapping
properties. For example, if you
want your new feature—a
segment of primary—to snap to
the vertex of an existing
transformer in the transformers
layer, you would check the box
under Vertex and next to the
transformers layer in the
Snapping Environment window.
When the pointer comes within
the snapping tolerance of the
transformer, the first vertex of the
primary snaps to the vertex of the
transformer.

You can also set the snapping
priority for layers on your map.
The order of layers listed in the
Snapping Environment window
determines the order in which
snapping will occur. Snapping
occurs first in the layer at the
top of the list, then in each
consecutive layer down the list.
You can easily change the
snapping priority by dragging
the layer names to new
locations.

Tip

Sketch and topology
snapping properties

You can set snapping properties
that apply specifically to the edit
sketch and to topology elements in
the Snapping Environment dialog
box; these are located at the bottom
of the Snapping Environment win-
dow. For more information, see
‘Types of snapping properties’in
this chapter.
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Setting the snapping

priority

1.

Click Editor and click
Snapping.

The Snapping Environment

window appears.

. Click and drag the layer
names to arrange them in the
order in which you want
snapping to occur. (The first

layer in the list will be
snapped to first.)

The snapping priorities you
set are effective immediately.

Editor |
Editor « ‘ [ 3 ”7' Tasl

Start Editing
Stop Editing

Save Edits

[EE:
Sl

A Divide, .

' Buffet,..

A{' CopyParalel.
[=e =
IR
Initerseck

iy,

Mare Editing Toals »

q( Yalidate Features, .

Snapping.. .

opkions. ..

Snapping Environment

Layer | Vertexl Edge |

m
=
o

“wiater distribution r
Syztem valves
Diigtribution mainz
Blocks

Parcels

‘' ater laterals
DistDiarn Layer

i aterl ateralliame
Hydrants

Foad edge of pay
Road names

Fioad centerlines

OOoROO0O0O0ROOO0d

OJooooooROooon

OOoOoO0ooooogod

=] EditSkatch

Edit sketch edges

=] I:| Topology Elements
s Topology nodes

i [ Edit sketch vertices

[ Perpendicular ta sketch
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The Snap to
Feature
command

Apart from the rules set in the

Snapping Environment, you can

also snap on the fly to specific
features. This is done through
the Snap to Feature command
of the sketch context menu.

By specitying a feature and the
part of the feature to which you
wish to snap, your next vertex
will automatically be placed
regardless of the Snapping
Environment settings.
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Snapping to a specific
feature

1.

N

A

Click the tool palette
dropdown arrow and click the
Sketch tool.

Right-click the feature to
which you want to snap your
next vertex.

On the dropdown menu,
choose Snap to Feature.

Click the part of the feature to
which you want to snap the
next vertex.

The vertex will be placed at
the nearest location that
matches your selection.

Editor |
Editor = | [ 3 “?F Task: [
Q02+t c

Ao
& DA

DI ECEiET, . GG
Deflesim. . b+
Length . (EEr| L

Ghange Lenagth

Absolute ¥, ¥... F&
Dl o G
Direstionlengthn.,  SEHHE

Baralle] Lo
Berpendicular Chr{HE
Segment Deflection .. F?

Replace Sketch

TEngent CurE:,. ol

Streaming F8

Delete Sketch  ChrlrDelete
Finisty Sheteh FZ
Sauate and st

Finish Fart

EL Endpoin

Midpoint
Edge

EpiTiNG IN ARcMaP



Setting the direction measuring system and units for editing tools

Some of the ArcMap editing tools allow you to enter an angle, In the North Azimuth system the azimuth of a line is the
direction, or deflection when constructing an edit sketch. These horizontal angle measured from a meridian to the line, measured in
include the Direction—Distance tool and Traverse tool as well as the clockwise direction from north.

several of the commands on the sketch context menu. You can
change the direction measuring system and units these tools use
on the Units tab of the Editing Options dialog box. When you
change the direction measuring system and units, the editing
tools will all recognize inputs in the new system and units.

27

Direction measuring systems

You can choose from the following direction measuring systems:
North Azimuth, South Azimuth, Quadrant Bearing, and Polar. By 206°
default, the tools accept angular measurements in the Polar

direction measuring system.

In the South Azimuth system the angles are measured clockwise

Polar angles are measured counterclockwise from the positive
from south.

X-aXis.

220°

ao0° 270

R 289°

27"
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In the Quadrant Bearing system the bearing of a line is measured
as an angle from the reference meridian, either the north or the
south, and measured toward the east or the west. Bearings in the
Quadrant Bearing system are written as a meridian, an angle, and
a direction. For example, a bearing of N 25 W defines an angle 25
degrees west measured from north. A bearing S 18 E defines an
angle 18 degrees east measured from the south.

North

NW NE
N22°W N 40°E
West Eas!
]
S36°W ST71°E
SW SE
South

Valid input formats for Quadrant Bearing measurements include:

e [NS] dd.dddd [EW] where the first letter isan N or S,
indicating the meridian of origin, and the last letter is an E or
W, indicating which direction the angle is toward.

* dd.dddd-[1234] where the second to last character is a - (dash)
and the last digit indicates the quadrant that the bearing is in.
The quadrants are numbered 1 - NE, 2 - SE, 3 - SW, 4 -NW.

Direction measuring units

The editing tools use decimal degrees as their default units of
angular measure. You can choose from the following direction
measurement units: decimal degrees, degrees/minutes/seconds,
radians, gradians, and gons.

Degrees are the standard unit of angular measurement, where one
degree represents 1/360 of a circle, and fractions of a degree are
represented as decimal values.
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Degrees Minutes Seconds also uses the degree, but fractions of a
degree are represented in minutes and seconds, where one minute
equals 1/60 of a degree, and one second equals 1/60 of a minute.

Valid input formats for degrees/minutes/seconds values include:
e dd-mm-ss.ss

e dd.mmssss

e dd*mm’ss.ss”

Radians are the Standard International (SI) unit of plane angular
measure. There are 2pi, approximately 6.28318, radians in a circle.
One radian is equivalent to about 57.296 degrees. The length of a
circular arc with an angle of one radian is equal to the radius of
the arc.

Gradians are a unit of angular measure where the right angle is
divided into 100 parts. One gradian equals 1/400 of a circle.

Gons are the same as gradians. One gon equals 1/400 of a circle.
The term gon is primarily used in German, Swedish, and other
northern European languages where the word grad means degree.
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Setting the
direction type
and angular units

You can set the direction
measurement system and the
units with which you measure
angles from the Units tab of the
Editing Options dialog box. All
of the editing tools that accept
angular measurements will
interpret angular measurements
using the direction type and
units that you specity here.

CREATING NEW FEATURES

Setting the direction type

1. Click Editor and click
Options.

2. Click the Units tab.

3. Click the Direction Type
dropdown list and choose a
direction measuring system.

4. Click OK.

Editing Options

Generall Topology | Wersioning  Units IEd\lTasksI EdltEacheI

—Angular Uni

Used by editing functions in which directions are specified

e——— Direction Type:

Direction Units:

Precision:

Morth Aziruth e

Horth Azimuth
South Azimuth

i~ ™ Giound to Giid Correction

Conversion factors used where distance and directions are specified

Digtance Factor,

Direction Dffset:

0k I Cancel

Al

4]
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Setting the direction
units

1. Click Editor and click
Options.

Click the Units tab.

Click the Direction Units

dropdown list and click the
type of direction measure-
ment unit you want to use.

4. Set Precision to specify the
number of decimal places
used when displaying angles
and directions.

5. Click OK.

GsneraIITUpDIUgy “Yersioning  Units |EdilTasks EditCacheI

— Angular Uni
Used by editing functions in which directions are specified

Direction Type: Falar -

e———DiIECUUn Units: Decimal Degrees i

= Precision u

[T Ground to Grid Camrection

Conversion factors uzed where distance and directions are specified

Distance Factor: I1
Direction Offset: IU

Ok I Canel

Appl
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Setting the ground to grid conversion

Sometimes when creating features using the coordinate geometry
tools in ArcMap, you need to convert angles and distances
measured in the field so they match the coordinate system of
your data. For example, if you are given distances measured in
ground units at a high elevation, the distances will need to be
adjusted slightly to fit your GIS dataset’s coordinate system, in
which distances are assumed to have been measured at a given
ellipsoid—or sea level—surface. The distance conversion is
applied as a scale factor to distances you type into the coordinate
geometry editing tools.

Sometimes you need to correct angular measurements taken in
the field as you enter them in your GIS. For example, suppose you
are creating features using coordinate geometry from a set of
measurements on a surveyor’s field notes. The surveyor’s
angular measurements were based on True North—defined using
the astronomical meridian. Your GIS dataset has a coordinate
system where north differs by 0 degrees, 2 minutes, and

3 seconds from true north. Instead of going through the field
notes and manually converting the measurements, you can set a
direction offset to automatically correct the angles as you type
them.

Direction and distance corrections can be calculated by
measuring directions and distances between control points in the
GIS and comparing them to directions and distances measured on
the ground, as shown on a survey plan.
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Using a ground
to grid correction

You can set distance and
direction conversion factors to
allow you to correct for
differences between your GIS
coordinate system and the
angles and distances a
surveyor may have measured in
the field.
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Setting a ground to grid
distance conversion
factor

1. Click Editor and click
Options.

2. Click the Units tab.

3. Check Ground to Grid
Correction.

4. Type a conversion factor to
convert distances measured
in the field (ground distance)
to distances in the GIS (grid
distance).

5. Click OK.

Editing Dptions

General | Topalogy | Wersioring  Units IEd\lTasksIEdltEacheI

e——— v Ground ta Grid Comection

—a&ngular Uni
Used by editing functions inwhich directions are specified
Direction Type: IPUEI =
Direction Units: Decimal Degrees al
Precision: I 0

Conversion factors used where distance and directions are specified

= Distance Factor: 1
Direction Offset: 0
ok I Cancel Apply

(5]
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Setting a ground to grid

direction offset

1. Click Editor and click
Options.

2. Click the Units tab.

3. Check Ground to Grid
Correction.

4. Type the desired number of
measurement units in the
Direction Offset text box.

5. Click OK.

Editing Options
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Setting the distance units for tools

Sometimes when creating features using the editing tools in

ArcMap you need to enter data that was recorded in different Dlstgnce Abbrev. Meters_ Description
. . . Units per Unit

distance units than the coordinate system of your data.

For example, suppose your data is in a State Plane coordinate Imperial or international units (Cont'd)

system and the linear units are U.S. Survey Foot (1 Foot_US =
0.3048006096 m). You are given measurements in International
Feet (1 Foot = 0.3048 m). Rather than convert all of the
measurements, you can type the abbreviation for International
Foot, ft, after the measurements and the tools will convert the
distance correctly. You could also change the dataset coordinate
system definition to use International Feet, and type the

Also referred to as a statute
Mile mi 1,609.344 | mile, equal to 5,280
international feet.

The nautical mile is a unit of
distance used primarily in
sea and in aviation. The

distances without a unit suffix. nautical mile is defined to be
Whenever you are typing a distance into one of the editing tools, the average distance on the
you have the option to specify the linear units to use or to simply Nautical earth's surface represented
. L . . nm 1,852 . .
type a number, which the tool will interpret as being in the mile by one minute of latitude. In
dataset’s coordinate system units. 1929, the nautical mile was
) defined to be exactly 1,852
D'Sta}nce Abbrev. Meters_‘ Description meters or 6,076.11549 feet,
units per Unit a distance known as the
Metric Units international nautical mile.
Kilometer | km 1,000 1,000 meters exactly Chain ch 20.1168 66 international feet
Meter m 1 International meter Yard yd 0.9144 Three international feet
Millimeter | mm 0.001 1/1000 meter exactly Rod rd 5.0292 1/4 chain or 16.5

international feet

Imperial or international units . . .
Link K 0201168 1/100 international chain or

Standard foot used in the 66/100 international feet
United States. Also known
as international foot or
imperial foot that was used
in most non-U.S. countries
before the metric system.

Inch n 0.0254 1/12 of an international foot

Foot ft 0.3048
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Distance Meters o
Units Abbrev. per Unit Description
U.S. survey units

The U.S. survey foot is used
in the State Plane
Coordinate Systems. In the
United States, fundamental
survey units such as rods,
chains, statute miles, acres,

iou;:/ey ftus (6)'039064800_ sections, and townships all
depend on the U.S. survey
foot. An exact conversion to
meters can be accomplished
by multiplying U.S. survey
feet by the fraction
1200/3937.

Survey 1609.347-

mile miUS 2186944 5,280 survey feet

Survey 20.11684-

chain chUS 02337 66 survey feet

Survey 5.029210- .

rod rdUS 0584 1/4 survey chain

Survey 0.201168- .

ik kUS 4023 1/100 survey chain

Survey 0.914401-

yard ydUS 2788 3 survey feet

CREATING NEW FEATURES
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Editing topology

IN THIS CHAPTER

An introduction to topology

Topology rules, errors, and
exceptions

Editing features in a topology
Adding the topology toolbar
Creating a map topology
Editing shared geometry
Rebuilding the topology cache

Using the edit sketch to make
topology elements

Changing symbology for errors
and topology features

Validating edits to a topology

Creating new features from
existing features

In addition to simple features, ArcMap lets you edit collections of features
related by a topology. In a geodatabase, a topology contains rules that define
how features share space.

Topologies are useful for maintaining high-quality spatial data by ensuring that
your features conform to simple rules. When you set up a geodatabase with a
topology, you specify which feature classes participate in the topology and
define rules that control when and how features can share geometry. For
example, in a geodatabase of states and coastlines, you might have a rule that
states polygons cannot overlap each other and another rule that the coastline
must coincide with the boundaries of the states. These rules would help you
ensure, when updating the state boundaries to match the coastline, that you
don’t inadvertently create places where the states overlap, or where a state’s
coastal edge doesn’t match the shape of the coastline.

ArcMap allows you to simultaneously edit multiple features from layers that
share geometry. Only those features that participate in the topology will be
affected by these edits. For instance, you can update lot lines that define a
parcel, and update the corresponding parcel polygon feature in your
geodatabase. Similarly, you could move a road centerline and, at the same
time, update all of the bus routes that follow that road. In this respect, editing
topologies is a bit like editing features in a geometric network. However
topologies offer many more possible ways that polygon, arc, and point fea-
tures can be related than networks do. ArcMap provides some new tools for
editing and managing topologies. With ArcView licensed seats of ArcMap
you can edit shared geometry by creating a map topology.
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What is topology?

Topology has historically been viewed as a spatial data structure
used primarily to ensure that the associated data forms a consis-
tent and clean topological fabric. With advances in object-
oriented GIS development, an alternative view of topology has
evolved. The geodatabase supports an approach to modeling
geography that integrates the behavior of different feature types
and supports different types of key relationships. In this context,
topology is a collection of rules and relationships that, coupled
with a set of editing tools and techniques, enables the
geodatabase to more accurately model geometric relationships
found in the world.

Topology, considered from the feature behavior perspective,
allows a more flexible set of geometric relationships to be modeled
than the data structure perspective. It also allows topological
relationships to exist between more discrete types of features
within a feature dataset. In this alternative view, topology may
still be employed to ensure that the data forms a clean and
consistent topological fabric; but also, more broadly, it is used to
ensure that the features obey the key geometric rules defined for
their role in the database.

Why use topology?

Topology is used most fundamentally to ensure data quality and
to allow your geodatabase to more realistically represent geo-
graphic features. A geodatabase provides a framework within
which features can have behavior, such as subtypes, default
values, attribute domains, validation rules, and structured
relationships to tables or other features. This behavior enables
you to more accurately model the world and maintain referential
integrity between objects in the geodatabase. Topology may be
considered an extension of this framework for behavior that
allows you to control the geometric relationships between
features and to maintain their geometric integrity. Unlike other
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feature behavior, topology rules are managed at the level of the
topology and dataset, not for individual feature classes.

How do | work with topology?

Different people work with topology in different ways, depending
upon their role in an organization and its GIS design and manage-
ment work flow.

Initially, creating a topology requires a geodatabase designer. A
topology organizes the spatial relationships between features in a
set of feature classes. The designer analyzes an organization’s
data modeling needs, identifies the key topological relationships
required in the geodatabase, and defines the rules that will
constrain different features’ topological relationships.

Once the participating feature classes have been added to the
topology and the rules defined, the topology is validated. Data
quality managers use the topology tools to analyze, visualize,
report, and, where necessary, repair the spatial integrity of the
database after it is initially created as well as after editing.
Topology provides these users with a set of validation rules for
the topologically related features. It also provides a set of editing
tools that let users find and fix integrity violations.

As the geodatabase is used and maintained, new features are
added and existing features are modified. Data editors update
features in the geodatabase and use the topology tools to
construct and maintain relationships between features, within the
constraints imposed by the database designer. Depending on the
work flow of the organization, the topology may be validated after
each edit session or on a schedule.
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Topology basics for data editors

Topologies store three sets of parameter rules, ranks, and a
cluster tolerance. When editing a geodatabase, you will not
typically need to modify these parameters, but you will need to be
aware of them, especially the rules.

Topologies also maintain a feature layer that stores dirty areas,
errors, and exceptions. You use these to maintain the quality of
data in your topology.

The sections that follow describe each of these parameters and
concepts in more detail.

Rules

Rules define the permissible spatial relationships between
features. The rules you define for a topology control the relation-
ships of features allowed within a feature class, between features
in different feature classes, or between subtypes of features.
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Sample "Must Not Overlap" Rules

Example of a “Must Not Overlap” rule applied to polygons and lines. The
red polygon and line mark the places where the rule is violated. These are
stored in the topology as error features. Such rules can apply to features
within the same feature class, to pairs of feature classes, or to subtypes of
features.

EDITING TOPOLOGY

The initial validation of the topology checks all of the features
against all of the rules. This initial check can take some time, but
subsequent checks are performed only on the areas that have
been edited—the dirty areas.

Cluster tolerance

The cluster tolerance defines how close vertices must be to each
other in order to be considered coincident and limits the distance
features can move during validation. The cluster tolerance is the
minimum distance between vertices of features that are not
coincident. Vertices that fall within the cluster tolerance are
defined as coincident and are snapped together. The cluster
tolerance is typically a very small actual distance to minimize the
movement of correctly placed features.

Before Validating
the Topology

After Validating
the Topology

When you validate a topology, features within the cluster tolerance are
snapped together.

Cluster Tolerance

Ranks

Ranks control which features may be moved to other features
when snapping the topology together during validation. The
ranks you specify for feature classes in the topology control
which feature classes will be moved when snapping coincident
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vertices during the initial validation of the topology as well as
subsequent validations.

Before Validate

O Cluster Tolerance

w— Equal Ranked
e Higher Ranked

= Lower Ranked

After Validate

Equal Ranks Unequal Ranks

When you validate a topology, the ranks of the feature classes in the
topology control how features are snapped together. Lower-ranking
features snap to higher-ranking features. Equally ranked features snap to
the geometric average of their position.

When different feature classes have different levels of intrinsic
reliability, such as when one was collected by survey or differen-
tial global positioning system (GPS) and another was digitized
from less accurate source material or collected with uncorrected
GPS, ranks can allow you to ensure that reliably placed vertices
are not snapped to the location of less reliable vertices. Lower-
ranked features’ vertices will be snapped to the location of
higher-ranked vertices, if they fall within the cluster tolerance.
The location of equally ranked vertices are geometrically aver-
aged when they fall within the cluster tolerance.
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Feature layers maintained by a topology

Instead of storing topological information for all features, the
topology discovers those relationships when the information is
requested, such as when you are editing using the Topology Edit
tool. The topology stores some feature layers that let it efficiently
track the places where the topology may have been violated
during editing—dirty areas—and features that were found to
violate topology rules after validation—error features. Certain
errors may be acceptable, in which case the error features are
marked and stored as exceptions.

Dirty areas

Dirty areas are areas that have been edited, updated, or affected
by the addition or deletion of features. Dirty areas allow the
topology to limit the area that must be checked for topology
errors during topology validation. Dirty areas track the places
where topology rules may have been violated during editing. This
allows selected parts, rather than the whole extent of the topol-
ogy, to be validated after editing.

Edit Feature Dirty Area Created

When you edit features in a topology, the topology creates a dirty area to
mark the area that should be checked for violations of the topology rules.
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Dirty areas are created when:

« A feature is created or deleted

* Afeature’s geometry is modified

* A feature’s subtype is changed

» Versions are reconciled

* The topology properties are modified

Dirty areas are stored in the topology as a single feature, with
each new dirty area joined with the existing dirty area, and each
area that has been validated removed from the dirty area.

Errors and exceptions

Errors and exceptions are stored as features in the topology layer
and allow you to render and manage the cases in which features
do not obey the rules of the topology. Error features record where
topological errors were discovered during validation. Certain

B Error Features For "Must Not Have Dangles" Rule

—

[ Exceptions For "Must Not Have Dangles" Rule

When you validate a topology, features that violate the rules are marked as
error features. You can edit the features to fix the errors, or you can mark
the errors as exceptions. In this example, the street line features cannot
have dangles, which are endpoints that do not connect to other street
features. Because cul-de-sac streets are a legitimate exception to this rule,
they may be marked as exceptions in the topology. The remaining errors
should be fixed by editing the street features.

EDITING TOPOLOGY

errors may be acceptable, in which case the error features can be
marked as exceptions.

ArcMap and ArcCatalog allow you to create a report of the total
number of errors and exceptions for the feature classes in your
topology. You can use the report of the number of error features
as a measure of the data quality of a topological dataset. The
error inspector in ArcMap lets you select different types of errors
and zoom to individual errors. You can correct topology errors by
editing the features that violate the topology’s rules. After you
validate the edits, the error is deleted from the topology.
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Topology rules

Many topology rules can be imposed on features in a
geodatabase. A well-designed geodatabase will have only those
topology rules that define key spatial relationships needed by an
organization.

Some topology rules govern the relationships of features within a
given feature class, while others govern the relationships
between features in two different feature classes. Topology rules
can also be defined between subtypes of features in one or
another feature class. For example, a topology rule can require
street features to be connected to other street features at both
ends, except in the case of streets belonging to the cul-de-sac or
dead-end subtypes.

Some of the key topological rules that you may encounter are
discussed in the following pages.

Polygon rules
Must Not Overlap

This rule requires that the interior of polygons in the feature class
not overlap. The polygons can share edges or vertices. This rule
is used when an area cannot belong to two or more polygons. It
is useful for modeling administrative boundaries, such as ZIP
Codes or voting districts, and mutually exclusive area classifica-
tions, such as land cover or landform type.

Must Not Have Gaps

This rule requires that polygons not have voids within them-
selves or between adjacent polygons. Polygons can share edges,
vertices, or interior areas. Polygons can also be completely
disconnected. This rule is used when polygons or blocks of
contiguous polygons should not have empty spaces within them.
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It is useful for modeling landownership, as in a parcel fabric,
where a given area is completely allotted to various polygons, but
where external areas—roadways, for example—are not modeled in
the same feature class.

Must Not Overlap With

This rule requires that the interior of polygons in one feature
class must not overlap with the interior of polygons in another
feature class. Polygons of the two feature classes can share
edges or vertices or be completely disjointed. This rule is used
when an area cannot belong to two separate feature classes. It is
useful for combining two mutually exclusive systems of arca
classification, such as zoning and water-body type, where areas
defined within the zoning class cannot also be defined in the
water-body class and vice versa.

Must Be Covered By Feature Class Of

This rule requires that a polygon in one feature class must share
all of its area with polygons in another feature class. An area in
the first feature class that is not covered by polygons from the
other feature class is an error. This rule is used when an area of
one type, such as a state, should be completely covered by arcas
of another type, such as counties.

Must Cover Each Other

This rule requires that the polygons of one feature class must
share all of their area with the polygons of another feature class.
Polygons may share edges or vertices. Any area defined in either
feature class that is not shared with the other is an error. This rule
is used when two systems of classification are used for the same
geographic area and any given point defined in one system must
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also be defined in the other. One such case occurs with nested
hierarchical datasets, such as census blocks and block groups or
small watersheds and large drainage basins. The rule can also be
applied to nonhierarchically related polygon feature classes, such
as soil type and slope class.

Must Be Covered By

This rule requires that polygons of one feature class must be
contained within polygons of another feature class. Polygons
may share edges or vertices. Any area defined in the contained
feature class must be covered by an area in the covering feature
class. This rule is used when area features of a given type must
be located within features of another type. This rule is useful
when modeling areas that are subsets of a larger surrounding
area, such as management units within forests or blocks within
block groups.

Boundary Must Be Covered By

This rule requires that boundaries of polygon features must be
covered by lines in another features class. This rule is used when
area features need to have line features that mark the boundaries
of the areas. This is usually when the areas have one set of
attributes and their boundaries have other attributes. For example,
parcels might be stored in the geodatabase along with their
boundaries. Each parcel might be defined by one or more line
features that store information about their length or the date
surveyed, and every parcel should exactly match its boundaries.

Area Boundary Must Be Covered By Boundary Of

This rule requires that boundaries of polygon features in one
feature class be covered by boundaries of polygon features in
another feature class. This is useful when polygon features in

EDITING TOPOLOGY

one feature class, such as subdivisions, are composed of multiple
polygons in another class, such as parcels, and the shared
boundaries must be aligned.

Contains Point

This rule requires that a polygon in one feature class contain at
least one point from another feature class. Points must be within
the polygon, not on the boundary. This is useful when every
polygon should have at least one associated point, such as when
parcels must have an address point.

Line rules

Must Not Overlap

This rule requires that lines not overlap with lines in the same
feature class. This rule is used where line segments should not be
duplicated—for example, in a stream feature class. Lines can
cross or intersect but cannot share segments.

Must Not Intersect

This rule requires that line features from the same feature class
not cross or overlap each other. Lines can share endpoints. This
rule is used for contour lines that should never cross each other
or in cases where the intersection of lines should only occur at
endpoints, such as street segments and intersections.

Must Not Have Dangles

This rule requires that a line feature must touch lines from the
same feature class at both endpoints. An endpoint that is not
connected to another line is called a dangle. This rule is used
when line features must form closed loops, such as when they are
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defining the boundaries of polygon features. It may also be used
in cases where lines typically connect to other lines, as with
streets. In this case, exceptions can be used where the rule is
occasionally violated, as with cul-de-sac or dead-end street
segments.

Must Not Have Pseudonodes

This rule requires that a line connect to at least two other lines at
each endpoint. Lines that connect to one other line, or to
themselves, are said to have pseudonodes. This rule is used
where line features must form closed loops, such as when they
define the boundaries of polygons or when line features logically
must connect to two other line features at each end, as with
segments in a stream network, with exceptions being marked for
the originating ends of first-order streams.

Must Not Intersect Or Touch Interior

This rule requires that a line in one feature class must only touch
other lines of the same feature class at endpoints. Any line
segment in which features overlap, or any intersection not at an
endpoint, is an error. This rule is useful where lines must only be
connected at endpoints, such as in the case of lot lines, which
must split (only connect to the endpoints of) back lot lines and
which cannot overlap each other.

Must Not Overlap With

This rule requires that a line from one feature class not overlap
with line features in another feature class. This rule is used when
line features cannot share the same space—for example, roads
must not overlap with railroads or depression subtypes of
contour lines cannot overlap with other contour lines.
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Must Be Covered By Feature Class Of

This rule requires that lines from one feature class must be
covered by the lines in another feature class. This is useful for
modeling logically different but spatially coincident lines, such as
routes and streets. A bus route feature class must not depart from
the streets defined in the street feature class.

Must Be Covered By Boundary Of

This rule requires that lines be covered by the boundaries of area
features. This is useful for modeling lines, such as lot lines, that
must coincide with the edge of polygon features, such as lots.

Endpoint Must Be Covered By

This rule requires that the endpoints of line features must be
covered by point features in another feature class. This is useful
for modeling cases where a fitting must connect two pipes or a
street intersection must be found at the junction of two streets.

Must Not Self Overlap

This rule requires that line features not overlap themselves. They
can cross or touch themselves, but must not have coincident
segments. This rule is useful for features such as streets, where
segments might touch, in a loop, but where the same street
should not follow the same course twice.

Must Not Self Intersect

This rule requires that line features not cross or overlap them-
selves. This rule is useful for lines, such as contour lines, that
cannot cross themselves.
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Must Be Single Part

This rule requires that lines must have only one part. This rule is
useful where line features, such as highways, may not have
multiple parts.

Point rules
Must Be Covered By Boundary Of

This rule requires that points fall on the boundaries of area
features. This is useful when the point features help support the
boundary system, such as boundary markers, which must be
found on the edges of certain areas.

Must Be Properly Inside Polygons

This rule requires that points fall within area features. This is
useful when the point features are related to polygons, such as
wells and well pads or address points and parcels.

Must Be Covered By Endpoint Of

This rule requires that points in one feature class must be
covered by the endpoints of lines in another feature class. This
rule is similar to the line rule ‘Endpoint Must Be Covered By’
except that, in cases where the rule is violated, it is the point
feature that is marked as an error, rather than the line. Boundary
corner markers might be constrained to be covered by the
endpoints of boundary lines.

Must Be Covered By Line

This rule requires that points in one feature class must be
covered by lines in another feature class. It does not constrain
the covering portion of the line to be an endpoint. This rule is
useful for points that fall along a set of lines, such as highway
signs along highways.

EDITING TOPOLOGY
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Topology errors and exceptions

Topology rules may represent an ideal situation, but
geodatabases are flexible enough to handle exceptions to the
rules found in real-world data. Violations of topology rules are
initially stored as errors in the topology, but where appropriate,
you can mark them as exceptions. Exceptions are thereafter
ignored, though you can return them to error status if you decide
that they are actually errors and that the features should be
modified to comply with the topology rules.

Exceptions are a normal part of the data creation and update
process. An assessor’s geodatabase might have a topology rule
requiring that building features not cross parcel lines as a quality
control for the building digitizing effort. This rule might be true
for 90 percent of the features in the city, but it could be violated
by some high-density housing and commercial buildings.

— 1 Exceptions, building
- footprints must be

Error features, building
- footprints must be
covered by parcels.

covered by parcels.
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If you create a condominium building feature that crosses parcel
boundaries, it will be discovered as an error when you validate
your edits, but you can mark it as a legitimate exception to the
rule. Similarly, a street database for a city might have a rule that
centerlines must connect at both ends to other centerlines. This
rule would normally ensure that street segments are correctly
snapped to other street segments when they are edited. However,
at the boundaries of the city you might not have street data. Here,
the external ends of streets might not snap to other centerlines.
These cases could be marked as exceptions, and you would still
be able to use the rule to find cases where streets were incorrectly
digitized or edited.

[l Error features for "Must Not Have Dangles" rule

[ Exceptions for "Must Not Have Dangles" rule

Topology errors can be fixed quickly using the Fix Topology Error
tool. This tool allows you to select a topology error and choose
from a number of fixes that have been predefined for that error
type. You can also use the tool to get more information about the
rule that has been violated or mark the error as an exception.
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Geometric elements of a topology

When you create a topology, you specify the feature classes that When features in the topology have parts that intersect or
participate in the topology. These feature classes may contain overlap, the edges and nodes that define these parts are shared.
point, line, or polygon features. In the topology, the geometric
relationships are between the parts of the features rather than the
features themselves. Polygons in a topology have edges that
define the boundary of the polygons, nodes where edges
intersect, and vertices, which define the shape of the edges.

Lines A and B have endpoint nodes

Polygons A and B have shared ¢, d,and e.
i\ nodes ¢ and d and shared edge e. Lines A and B share node e.
You can use the Topology Edit tool to move nodes and whole
m edges that are shared between features or to move the vertices

that define the shape of shared edges.

Polygon features share edges and nodes, in red. Vertices define the

shape of the edges, in green. g

Similarly, line features are made up of an edge, at least two nodes

that define the endpoints of the edge, and vertices that define the

shape of the edge. Point features behave as nodes when they are

coincident with other features in a topology.
Moving a node stretches the connected edges so they stay connected.
Moving an edge with its endpoint nodes also stretches the edges attached
to the nodes.

Line features share edges and nodes, in red. Vertices define the shape of
the edges, in green.
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When you move nodes or vertices, you can choose whether you
want the segment between the vertex and the closest vertex to be
stretched or whether you want the whole edge to be proportion-

ately stretched.

You can choose whether to stretch the feature geometry proportionally
when moving a vertex, or whether to just stretch the segments between
the vertex and the next vertices.

You can also temporarily add new topology nodes to split edges.

This simply splits the edge for the topology; it does not break the

feature into two features. This can be useful when you want to
move one part of an edge without affecting other parts of the
edge or when you want to create a new node to snap to.

<

Moving an edge that defines a single feature without selecting its nodes
moves the whole edge without maintaining connections to the nodes.
Moving a split edge that is a part of a single feature does maintain
connectivity within the feature.
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You can find out which features share a given topology element
and control whether or not the geometry should be considered
shared with the Show Shared Features tool.

If two or more features share an edge or node, you can use the
Show Shared Features tool to turn off geometry sharing for one
or more of the features. Changes that you make to that topology
edge or node with the Topology Edit tool will only affect the
features for which the geometry is still shared.
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Uncheck a feature with the Shared Features tool in order to make a
shared topology element independent of that feature.
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Editing features in a topology

Editing features that participate in a topology is similar to editing
simple features—in fact, you can use the same sketch tools to
create new features that participate in a topology that you would
use for features that do not. When you want to modify a feature
that shares edges or nodes with other features in the topology,
you can use the Topology Edit tool.

When editing topological features, you often have a choice of
several ways of doing something. For example, suppose you
manage a forest and there are two polygon feature classes, Forest
and Stand, in your forest dataset.

Forest polygon Stand polygons

The Forest and Stand polygons are related by three topology
rules: Stand must not overlap, Forest must cover Stand, and
Stand must cover Forest. These rules prevent Stand polygons
from overlapping, since no area can be in two stands at once.
They also prevent stands from extending outside of the official
boundary of the whole forest, or the forest boundary from
covering an area not in a stand.

Suppose you are editing the Stand feature class and need to
change the boundary between two of the stands. You could start
editing; use the Topology Edit tool to select the shared edge:

EDITING TOPOLOGY

double-click the edge to edit its vertices; then add, remove, and
move vertices along that edge to shape it to fit the new boundary.

Forest polygon
\ boundary.
T Stand polygon.

Move vertices on
Stand shared edge
with Topology Edit
tool.

Stand shared
edge.

Both Stand polygons
have an updated
boundary at shared
] edge.

Use the Topology Edit tool to edit an edge shared by two polygons from
the same feature class.

You could also use the Topology Edit tool to modify edges
shared by the Stand and Forest polygons. For example, suppose
the actual boundary of the forest has been determined to be 150
meters east and 20 meters north of the corner where two stand
features meet at the edge of the forest. You could use the
Topology Edit tool to select the topology node at this intersec-
tion of features and move it to the correct location.
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Forest polygon
\ boundary.

Stand polygon.

Move shared node
with Topology Edit
tool.

Both Stand polygons
\ and the Forest
L polygon have
\ updated boundaries
B at the shared edges
connected to the
node.
Use the Topology Edit tool to edit a topology node shared by two polygons
from the same feature class and a third polygon from another feature
class. You can move the node freehand, move it relative to its current
position, or move it to an absolute location. When the node moves, the
edges connected to it in both the Forest and Stand polygon feature classes
are stretched to stay connected to it.

You can also use the regular editing tools to edit individual
features that participate in a topology. When you edit topologi-
cally related features using the nontopological editing tools, you
are only modifying one feature at a time. If this feature shares
geometry with other features, the shared geometry is not up-
dated. If the edits create a violation of the topology rules, you
can use the Error Inspector to find the error and the Fix Topology
Error tool to fix the error. There are several predefined ways that
you can fix a given type of topology error. The Fix Topology Error
tool allows you to right-click an error and choose which fix to use
for the error.
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1) Edit a feature with an editing tool.

E ditor

Edor |
Editor | [ S HFl' Task: IHeshape Feature LI |

J Topology: IForEst_WU_22_TopDIogy = ﬁ ‘ & [E Bl ] | @ E3/’| 3

|

2) Validate edits.

After you validate edits, you

find that the new boundary
causes an error because the g
stand overlaps another stand. | Fata

Select Features
Shaw Rule Description

3) Use the Fix Topology Error
tool to merge the error with

Subtract

one of the features. Disselvs
Create Feature
Mark as Erception
X
MEE [21x] k. &siErran
Select the feature with which the error will be merged
Stands - 15
Cancel
4 14

You can also edit features with the nontopological Edit tool. If the features
participate in a topology rule, you can validate the topology to identify
errors that your edits may have caused. If the edit created an error, you
can use the Fix Topology Error tool to fix it using one of the predefined
topology error fixes. The shared geometry is updated by the fix. You can
also apply edits to shared edges using an edit sketch with the Modify Edge
and Reshape Edge topology edit tasks.
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The Modify Edge and Reshape Edge topology edit tasks allow
you to update a selected shared edge using an edit sketch.

1. Reshape an edge using Reshape Edge editing
task and the edit sketch tools.

R T —

2. Finish the sketch. All
features that share
the edge are
updated.

You can use the editor tools and the Reshape Edge and Modify Edge edit
tasks to simultaneously edit several features that share an edge.
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Correcting topology errors

There are a couple of ways to correct topology errors once
you’ve discovered them. You can select the error on the map with
the Fix Topology Error tool, or select the error from within the
Error Inspector and apply one of the fixes listed in the context
menu for that error type.

Q. C

Zoom To
Pan To

Select Features

Show Rule Description...

01 Inspectol Extend...
Shows: I(Errols from all rules> | 1 enar
vV En Mark as Exception Wizible Estent anly

Fiule Type Clazz 1 Ik as Errar 1 | Feature 2 | E xception |
kust Mot Have Dangles  LotLines Multipoint 1416 o Falze

Different error types have different predefined fixes available for
them. For example, a dangling line can be trimmed or extended to
another line. Errors caused by overlapping polygons can be
merged into one of the polygons, subtracted from both, or turned
into a separate new polygon feature.

Errors caused by violations of the “must be covered by” rules
can be fixed by creating a new feature or deleting a feature.
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Making new features with topology tools

There are several ways that you can use topology tools to make
new features from existing ones. In ArcCatalog you can create a
whole new polygon feature class from an input set of line
features. In ArcMap you can construct new polygon features
from the intersection of selected existing line and polygon
features or create new line features by splitting selected line
features where they cross each other.

Creating polygons from lines in ArcCatalog

In ArcCatalog, the Polygon Feature Class From Lines tool takes
one or more existing line or polygon feature classes in a feature
dataset and creates new polygon features from the closed shapes
that are defined by the intersection of all of the lines or polygon
edges.

oo s
2358

You have the option to use a point feature class to supply
attributes for the new polygons. If a point falls within one of the
new polygons, the polygon is assigned the point’s attributes.

EDITING TOPOLOGY

Creating features in ArcMap

In ArcMap, the Construct Features tool takes selected features
from one or more feature classes and creates new features in the
target feature class.

The tool uses the input geometries of the selected features to
construct polygons or lines following polygon boundaries,
depending upon the geometry of the target feature class.

Construct Features tool

Hesssrges e
LI ‘ Talgat:ILot_pDIys | LI |X

Target feature class

J Topolagy: IStudyArea_Topology

I Task: ICreata Mew Feature

Selected lines can be turned into a polygon in the target feature class.

You can use this tool to build parcel polygons from selected lot
line features or lake shorelines from selected lake polygon
features.
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I Task: ICreate Mew Feature LI | Target; ILake_ShoraI\nas ;I |X

®

Selected polygon features can be turned into line features in the target
feature class.

You can also use the Planarize tool to create separate line features
from selected touching or crossing line features. This can be
useful when you have nontopological linework that has been
spaghetti digitized or imported from a computer-aided design
(CAD) drawing.

Planarlze tool

J Topology: IStud}Lﬁrea Topology J ﬁ ‘ & m il ‘

N

Selected line features can be split into separate features where they
touch or cross other selected line features.
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Adding the
topology toolbar

The topology toolbar contains
tools that you can use to create
a map topology as well as tools
that you can use to work with
map and geodatabase
topologies.

The topology tools operate
within an edit session, so you
will need to start editing before
any of the topology tools are
available.

EDITING TOPOLOGY

1.

Click Editor, point to More
Editing Tools, and click
Topology.

The Topology toolbar
appears.

J Editar + | [ | &= Tak IEreate M e Feature

Start Editing
Stop Editing

Save Edits

Hove..

Spllt...
Divide...
Butern..

Eapy FarallEl.

SN

Enae..
[ riry
|tersest
[Elim.

More Editing Tools — p

q/ Walidate Features. .

Topolagy

Dizconnected E diting
Advanced Editing
Foute Editing
Metwork. Editing

Edit Cache

S pahial Adjustrent

Dimension

Shapping...

Optionz...

Topology

=]

Topalagy: I

e EEEEEEEE
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Map topology concepts

A map topology is a simple topology that you can impose upon
simple features on a map during an edit session. A map topology
allows you to simultaneously edit simple features that overlap or
touch each other using the tools on the topology toolbar. The
features can be in one or more feature classes and may have
different geometries. Line features and the outlines of polygon
features become topological edges when you create a map
topology. Point features, the endpoints of lines, and the places
where edges intersect become nodes.

There are two steps to creating a map topology. First, you specify
which feature classes on the map will participate in the topology:;
then you specify a cluster tolerance. The cluster tolerance is a
distance within which features will be coincident.

After you create a map topology, you can use the Topology Edit
tool to edit the edges and nodes shared by the features. Editing
an edge or node shared by two or more different features results
in each feature being modified. This lets you move a border to
update two forest polygons or move a corner vertex and update
several parcel polygons and a few lot boundaries at the same
time.

A map topology can be applied to simple features in a shapefile or
to simple feature classes in a geodatabase. The feature classes
that participate in the map topology must be in the same folder or
geodatabase. A map topology cannot be applied to feature
classes that participate in a geometric network.

Although they cannot edit geodatabase topologies, ArcView
seats of ArcMap can be used to edit a map topology.

A map topology creates topological relationships between the
parts of features that are coincident. You can choose the dis-
tance, or cluster tolerance, that defines how close together edges
and vertices must be in order to be considered coincident. You
can also specify the feature classes that you want to participate
in the map topology.
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You do not specify any topology rules for a map topology. All
edges or vertices of features in the map topology that fall within
the cluster tolerance are considered to be topologically shared.
You edit shared edges and vertices in a map topology in the same
way, and with the same tools, as you would edit a geodatabase
topology. Since there are no topology rules, there is no need to
validate a map topology, and there is no creation of error features.

At the geometry level, topologies are about simple relationships,
such as coincidence, covering, and crossing, between the
geometric primitives that make up features. While all simple
feature class geometries—point, line, polygon—may participate
in topologies, internally, the types of geometry that are acted on
when editing a topology are:

¢ Edges—Iline segments that define lines or polygons.
* Nodes—points at the end of an edge.

¢ Pseudonodes—a node connecting only two edges or a logical
split defined in the topology cache while editing.
Pseudonodes of the latter sort become a vertex after editing.

When you create a map topology, the cluster tolerance that you
specify is used to determine which parts of the features are
coincident and which edges and nodes in the topology are
shared. The cluster tolerance is typically a very small actual
ground distance. Setting large cluster tolerances can result in
features being collapsed or distorted when vertices within a given
feature snap together.
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Creating a map
topology

Once the data that you want to
create a map topology for is on
the map and you’ve started an
edit session, you can create a
map topology.

EDITING TOPOLOGY

. On the Editor toolbar, click

Editor and click Start Editing.

. Click the source folder or

geodatabase that contains
the data that you want to edit.

3. Click OK.
4. On the Topology toolbar, click

the Map topology button. »

J Editor | [N |ﬁj Task:

Sitap Editing

Save Edits

Start Editing

‘wihich folder or databaze do pou want to edit data from?

HE3

Source | Type

041 Topologystopola...  Shapefiles

41 Topologystopolo... — Personal Geodatabase

These layers and tables will be available for editing:

mtgy_parce

-]

Carcel |

o

[x]
Topaloay: j%|&£mm|@@(|$
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5. Check the feature classes

that will participate in the
map topology.

Annotation, dimension, and
relationship classes as well
as feature classes in a
geometric network or
geodatabase topology,
cannot be added to a map
topology.

. Optionally, set a cluster

tolerance for the map
topology.

The default cluster tolerance
is the minimum possible
cluster tolerance. Increasing
the cluster tolerance may
cause more features to be
shapped together and
considered coincident, but
this may reduce the spatial
accuracy of your data.

7. Click OK.
8. Click the Topology Edit tool

and click on the features you
want to edit using the map
topology.

The map topology is created
for the features that are
visible in the current display
extent.

Map Topology

Map topolagy lets wou use the Topalogy Edit tool and the Madify Edge and
Fieshape Edge edit tasks on shapefiles and feature clazzes that do not

participate in topology in a geodatabase.

r~ Layer

Select the data to participate in the map topology:

My_polygons

Other_polygons

1 | *]

Select All |
LClear Al |

Cluster Tolerance: IU-UU2U43

w8 E RE R

(] 3 I Cancel |
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Editing shared
geometry

The Topology Edit tool allows
you to select and modify edges
and nodes that may be shared
by more than one feature. It
also allows you to select and
move the individual vertices
that define the shape of edges.
When you move vertices,
edges, or nodes with the
Topology Edit tool, all of the
features that share the node or
edge are updated.

Tip

Adding to a topology
selection

Pressing the Shift key while
selecting a node or edge adds that
node or edge to the currently
selected topology elements.

Tip

Selecting only nodes

You can select nodes by holding the
N key while clicking the node or

while dragging a box around the
node with the Topology Edit tool.

Tip

Selecting only edges

You can select edges by holding the
E key while clicking the edge or

while dragging a box around the
edge with the Topology Edit tool.

EDITING TOPOLOGY

Selecting a node

1. Click the Topology Edit tool
on the Topology toolbar.

2. Click the node that you want
to select.

You can ensure that edges
are not selected by holding
the N key while selecting the
node. Another easy way to
select a node is to drag a
rectangle around it, while
holding the N key.

B B BEH (R

Selecting an edge

1. Click the Topology Edit tool
on the Topology toolbar.

2. Click the edge that you want
to select.

You can ensure that nodes
are not selected by holding
the E key while selecting the
node.

%&zﬁzﬁﬂl@

Moving a vertex on a
shared edge

1. Click the Topology Edit tool
on the Topology toolbar.

2. Double-click the edge that
you want to move the
vertices of.

3. Click and drag the vertex that

you want to move.

%\mﬁ

O |
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When you move a node in a Moving a node

topology, all of the edges that
connect to it are stretched to
stay connected to the node.

When you move an edge, edge 2

segments stretch to maintain
the connection of shared
endpoint nodes to their
previous location. Sometimes
you may want to move a node
and a connected edge without
stretching the other connected
edge. Moving a shared end-
point node of an edge requires

you to temporarily split the 3.

topological relationship
between the node and the other

1.

Click the Topology Edit tool | % :Eg Al
on the Topology toolbar. S

Click the node that you want
to move.

You can ensure that edges

are not selected by holding

the N key while selecting the o

node. Another easy way to e
select a node is to drag a

rectangle around it, while
holding the N key.

Click and drag the node that
you want to move.

shared edges, then reestablish
it. This is known as a Split-
move of the node. You’ll need 1
to snap the node to an edge or

to another topology node.

Tip 3
Stretching geometry
proportionately

You can choose to have the entire
geometry of features stretch
proportionately when you move a
vertex or a topology node. On the
Editor Options dialog box, click the
General tab, then click the check
box to Stretch geometry propor-
tionately when moving a vertex.
This overrides the default behavior
of stretching the segments between
the moved vertex and adjacent
vertices.
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Moving an edge
. Click the Topology Edit tool % %W E

on the Topology toolbar.

Click the edge that you want
to move.

. Click and drag the edge to a

new location. Edge segments
stretch to connect the edge’s
endpoint nodes to their
previous positions, where
they are shared.

/ o
Edges stretch to
maintain
connectivity to
shared nodes.
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Moving a topology
element by a given X and
Y distance

1.

Click the Topology Edit tool
on the Topology toolbar.

Click the node or edge that
you want to move.

Right-click and click Move.

4. Type an X and a Y distance

to move the topology
element relative to its current
location and press Enter.

If you are moving an edge, or
more than one topology
element, the Move command
moves the selection anchor
to the specified location and
moves the topology element
to maintain its position
relative to the selection
anchor.

| 19

EI|@

o

.

Build Topology Cache
Bl Show Shared Features

Select Shared Features

1 Clear Selected Topalagy Elements
tove To...
Splt Edaeft Anchor
St Edge Ak Distanee

Merge Connected Edges

tove delta x, v

183 m

171 m o
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Moving a topology
element to a given
location

1.

Click the Topology Edit tool
on the Topology toolbar.

. Click the node or edge that

you want to move.

Right-click and click Move To.

4. Type the absolute X and Y

coordinate to which you want
to move the topology
element and press Enter.

If you are moving an edge, or
more than one topology
element, the Move To
command moves the
selection anchor to the
specified location and moves
the topology element to
maintain its position relative
to the selection anchor.

2|80 5

+—Q

i[9

- Build Topalogy Cache

F] Show Shared Features

Select Shared Features

] Clear Selected Topology Elements

Move. .

Split Edae st Snchor

Split Edae &t Distance

Merge Connected Edges

|1 3471214 m |444EESE.SD m

_o
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Splitting an edge with the
selection anchor

1.

Click the Topology Edit tool
on the Topology toolbar.

Click the edge that you want
to split.

Hold the Ctrl key and click
and drag the selection

anchor to the place where
you want to split the edge.

Right-click and click Split
Edge At Anchor.

%Eﬁzﬁzﬂﬂl@

T Build Topology Cache
& B Show Shared Features
Select Shared Features
1 Clear Selected Topalogy Elements
Move. .
Move To..

Split Edge At

Split Edge At Diztance

Merge Connected Edges

M
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Splitting an edge at a
distance from an
endpoint

1.

Click the Topology Edit tool
on the Topology toolbar.

. Click the edge that you want

to split.

Right-click and click Split
Edge At Distance.

Arrows appear along the
edge to indicate the edge
direction. The edge can be
split at a distance or a
percentage of its length,
measured from the start point
or the endpoint of the edge. »

%H‘E:ﬁgﬂﬂ@

Build Topology Cache

&l Show Shared Features

Select Shared Features

El Clear Selected Topology Elements

owe...

Mowe To...

Split Edge At Anchor
Split Edge I
terge Connected Edges

Arrows indicate
edge direction
for purposes of
splitting from an
endpoint.

EpiTiNG IN ARcMaP



EDITING TOPOLOGY

. Optionally, click the button to

specify a percentage of the
edge length.

. Type a distance or a percent-

age if you chose to make the
split at a percentage of the
edge length.

. Optionally, click the button to

indicate that you want the
distance to be measured
from the endpoint of the
edge.

. Click OK.

Split Edge At Distance

Edge I‘I 03301738

— Split
& Distance along the edge

™ Percentage of the edge length

HE
Cancel |

I?DDD

r Orientation

% From start point of edge

©0

¢~ From gnd point of edge

149



Tip

Split-move

Holding the S key when you move a
topology node and a selected edge
makes the move a split-move. In a
Split-move, the topological
relationship of the node and any
unselected edges is temporarily
broken, then reestablished at the
new location where you place the
node. You must snap the node to an
edge or another topology node to
reestablish the topological
relationship, otherwise the move
will be cancelled.
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Moving a shared
endpoint node of an edge

1.

Set the snapping environ-
ment to snap to Topology
nodes. See Chapter 3,
‘Creating new features’.

You can also set snapping to
edges of the feature to which
you want to move the
endpoint node.

. Click the Topology Edit tool

on the Topology toolbar.

Click the edge to which you
want to move the endpoint
node.

Hold the Ctrl key and click
and drag the Selection
Anchor to the place where
you want to snap the edge’s
endpoint node.

Holding the Ctrl key allows
you to move the selection
anchor.

Right-click and click Split
Edge At Anchor.

Splitting the edge creates a
new node to which you can
snap the endpoint node of
the edge. »

Shapping Environment

Layer | \-"ertexl Edge | End |

Hypdro_unite O O
Hydro_region O O O

Bl Edit Sketch

e[ Edit sketch vertices

-] Edit sketch edges

H ~[] Perpendicular to sketch

B[] Topology Elements
b Topology nodes

1o

&% E wEe

e

x——8Selection Anchor

Selection Anchor

Build Topology Cache

El

Show Shared Features

Select Shared Features

Bl

LClear Selected Topology Elements

Move...

Move Ta...

Split Edge &t

Split Edge At Distance

Merge Connected Edges

New node
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6. Click the edge that you want
to move the end of.

7. Hold the N key and drag a
rectangle around the
endpoint node you want to
move.

The N key limits the Topology
Edit tool selection to nodes.

8. Hold the S key and click and
drag the node that you want
to move to the node you
created.

Holding the S key changes
the pointer to the Split-Move

tool pointer. e
&

The endpoint node of the +
edge is moved to the new

location and the topology is

maintained. If you do not

snap the node to the new Split-Move pointer
node or to the edge, the split

move will be cancelled.

N
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Rebuilding the
topology cache

When you select a topology
element using the Topology
Edit tool, ArcMap creates a
topology cache. The topology
cache stores the topological
relationships between edges
and nodes of the features that
fall within the current display
extent. If you are editing with
the map zoomed in to a very
small area and you go back to a
previous extent, some of the
features in the new extent may
not be in the topology cache.
You can rebuild the topology
cache to include these features.
You can also rebuild the
topology cache to remove
temporary topology nodes that
you created for snapping and
editing.
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1.

Click the Topology Edit tool
on the Topology toolbar.

Right-click on the map and
click Build Topology Cache.

The topological relationships
between edges and nodes
are rediscovered for all of the
features in the current
display extent.

%H‘E:ﬁiﬂ”@

Build Topalogy Cache
1 Show Shared Features
|

Select Shared Features

F] Clear Selected Topology Elements

Mowe. .
Move To..

Split Edge At Anchor

Split Edage At Distance

Merge Connected Edges
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Clearing selected
topology
elements

When you are editing topologi-
cal edges and nodes, you may
sometimes want to unselect
some elements. You can
unselect a given element by
holding the Shift key and
clicking it, or unselect all
selected edges and nodes by
clearing all selected topology
elements.

You can also click on the map
with the Topology Edit tool
away from edges and nodes to
clear the selection.

EDITING TOPOLOGY

Unselecting a single
topology element

1. Click the Topology Edit tool
on the Topology toolbar.

2. Hold the Shift key and click a
selected edge or node to
unselect it.

The topology element is
unselected.

%Nzﬁzﬁﬂ@

Unselecting all topology
elements

1. Click the Topology Edit tool
on the Topology toolbar.

2. Right-click and click Clear
Selected Topology Elements.

All of the topology elements
are unselected.

%MEEZHH@

EBivild Topology Cache

] Show Shared Featurss

Select Shared Features

Snlit Edgest Snchar

SolitEdgest Distance:

Merge Connected Edges
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Finding out what
features share
topology
elements

Topology elements may be
shared by multiple features. It
can be useful to know which
features share a given node or
edge. You can find out which
features share a given topology
element by selecting them, then
choosing Show Shared
Features.

You can also control whether or
not the shared features will be
affected by edits that you make
to a given edge or node. By
default, all features that share a
topology element are updated
when you edit that element with
the Topology Edit tool. How-
ever, when you turn off a
feature in the Shared Features
dialog box, the feature will not
be modified if you edit the
topology element.
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Showing shared features

1.

Click the Topology Edit tool
on the Topology toolbar.

. Click an edge or node to

select it.

Right-click and click Show
Shared Features.

You can also click the Show
Shared Features button on
the Topology toolbar.

Click the plus sign to show
all of the features in a given
feature class that are shared.
A given topology element
may be shared by feature in
multiple feature classes, so
more than one feature class
may be listed.

Click a feature in the list to
make it flash on the map.

Build Topology Cache

hared Features

@ g

Select Shared Features

] LClear Selected Tapalogy Elements

Move...

bove To..

SplivEdgest Snchar
Split Edge b Distanee

Merge Connected Edges
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Temporarily turning off

topology element sharing

for a feature
1. Click the Topology Edit tool
on the Topology toolbar.

2. Click an edge or node to
select it.

3. Right-click and click Show
Shared Features.

You can also click the Show

Shared Features button on
the Topology toolbar.

4. Click the plus sign to show

all of the features in a given
feature class that are shared.

A given topology element

may be shared by features in
multiple feature classes, so
more than one feature class

may be listed.

5. Uncheck a feature in the list
to turn off topology element
sharing. Edits that you make
with the Topology Edit tool to
the topology element will not

update this feature.

The unshared status of the
feature is temporary. It only
lasts while the topology
element is selected.

6. Click the Close button to
close the Shared Features
dialog box.

%|Eﬂzﬁzm|@

Build Topalogy Cache

@ Show Shared Features

Select Shared Features

B Clear Selected Topology Elements

Mave. .

Mowe To..

SplitEdge st Snchor
SnlibEdae st Distance

Merge Connected Edges
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Selecting features that

share a topology element

1. Click the Topology Edit tool
on the Topology toolbar.

2. Click an edge or node to
select it.

3. Right-click and click Select
Shared Features.

The features that share the
topology element are
selected.

%H‘E:ﬁiﬂ”@

N N

Build Topology Cache
Bl Show Shared Features

Shared Features

F1 LClear Selected Topology Elements

Move...
Move Ta...

Split Edge At Anchor

Splt Edge At Distance

Merge Connected Edges
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EDITING TOPOLOGY

Merging connected
edges within a feature
| 82 OE g
1. Click the Topology Edit tool
on the Topology toolbar.

2. Click an edge of a feature
that has been topologically
split by adding nodes.

3. Right-click and click Merge 9

Connected Edges.
The selected edge is merged
with the adjacent edge and :
the topology node is Build Topaology Cache
removed. 1 Show Shared Features

Select Shared Features

I Clear Selected Topology Elements

Mowve...

Mowe Ta...

Split Edge At Anchaor
Split Edge At Diztance

terge Connected Edges
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Using the edit
sketch to make
topology edits

In addition to editing topology
elements with the Topology
Edit tool, you can also modify
and reshape a selected topol-
ogy edge using an Edit Sketch.

The Modify Edge topology edit
task takes the selected edge
and makes an edit sketch from
it. You can then use the
standard editing tools to insert,
delete, or move the vertices that
make up the edge.

With the Reshape Edge
topology edit task you can use
the basic editing tools to create
a new line to replace an existing
edge line.
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Modifying an edge
1. Click the Topology Edit tool =& w8

on the Topology toolbar.

2. Click an edge to select it.
3. Click the Task dropdown

arrow on the Editor toolbar
and click Modify Edge. »

[ |

y|'| Tazk: |Create New Feature
I =R

- Modify T asks
Reshape Feature
- Cut Polygon Features
- Mirror Features
- Extend/Trim Features
- b odify Feature
- Calibrate Route Featurs
- Modify Portion of a Line

- futo Complete Polygons
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EDITING TOPOLOGY

4. Optionally, right-click a

segment of the edge that has
no vertices and click Insert
Vertex.

A new vertex is inserted into
the edge and into all features
that share it.

Optionally, right-click a vertex
and click Delete Vertex.

The vertex is removed from
the edge and from all
features that share it.

Optionally, click a vertex and
drag it to a new location. »

(

Fioute Measure Editing »

Welete Vertey
[l

flaye T

Flip

Trim to Length...

Delete Sketch  Chil+Delete

Finizh Sketch F2
Firiizh Part

Properties...

Fioute Measure Editing

| meertertes
Move. .

Move To...

Flip

Trim to Length...

Delete Sketch  Chrl+Delete

Finish Sketch F2
Finish Part

Praperties...
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7. Optionally, right-click a
vertex, then click Move.

8. Type an X and a Y distance
and press Enter to move the
vertex relative to its current
position.

9. Optionally, right-click a vertex
and click Move To.

10. Type the new coordinates for
the vertex and press Enter. »

Route Measurs Editing 3

et Werte s

Delete Wertex

Move Ta...

Flip

Trim ta Length...

Delete Sketch  Chil+Delete

Finish Sketch F2
Firiizh Part

Properties. ..

|1 2690173581

|41 783235149

>

Foute Measure E diting

3

| meerterten

Delete Wertex

Flip

Trim to Length. .

Delete Sketch  Chil+Delete

Finizh Sketch
Finizh Part

F2

Properties...

o

o)
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11. Right-click anywhere on the
map and click Finish Sketch.

Fioute Measure Editing

Inzert VYertex
[elete Yerter
ffaes..

Iawe o,

Flip

Trim to Length. .

Delete Sketch Chil+Delats

Finish Part

Properties. ..
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Reshaping an edge
1. Click the Topology Edit tool. =& w8

Click an edge to select it.

Click the Task dropdown (2]
arrow on the Editor toolbar
and click Reshape Edge. »

| & = Task |Create New Featue LI

- Reshape Feature
- Cut Polygon Features
- Mirmor Features

- Entend/Trim Features
- Modify Feature

- Calibrate Route Feature
¢ - Modify Portion of a Line
B- Topology T asks

- Modify Edge

e Edge —_e

- ko Complete Polygons
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4. Click the Sketch Tool on the

Editor toolbar.

. Start an edit sketch.

You can either snap the edit
sketch to the selected edge

or cross the edge to indicate
where to start reshaping the
edge.

. Use the Sketch tools to

digitize a new shape for part
of the selected edge.

Once you've started the edit
sketch, you can use any of
the tools on the Sketch Tool
Palette to create your edit
sketch.

You can either snap the edit
sketch to the selected edge

or cross the edge to indicate
where to stop reshaping the
edge.

. Right-click anywhere on the

map and click Finish Sketch.

| g~ | & [[2=—@)

Delete Sketch

Finizh Part

Chil+Dielete

L\
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Stretching
features when
editing topology
elements

Just as you can stretch a single
feature geometry proportion-
ately when moving a vertex,
you can also stretch the
geometry of features that share
a topology element when
moving a node or vertex on a
topology edge.
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Click Editor and click
Options.

Click the General tab.

Check Stretch geometry
proportionately when moving
a vertex.

Click OK. »

|[edtar> | > |# - T
B Start Editing
it Editing
Save Edits

Iowve..
Srplit...
Wivide..

Bufter..

N

Capy Barallel..
IfEerge:..
Whran
Itersest
[l
More Editing Tool: g
@ Walidate Features,..

Snapping..

O NN

Editing Options

General ITopoIogyI Velsioningl Units | Edit Tasksl Edit Cachel

Display measurements using I 4 decimal places
7 Ipixels j
Sticky move tolerance: I 0 pixels

[¥ Stretch geometry proportionately when moving a vertes:

Snapping talerance: I

[~ Show snap tips.
Stream Mod

Strearmn tolerance: I 0 map units
Group 50 points bogether when streaming

4

Cancel |

Apply |
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5. Click the Topology Edit tool
on the Topology toolbar.
6. Click a topology node or ® NS

double-click a topology edge
and click a vertex.

7. Click and drag the node or
vertex to a new location. 6

The features that share the
node or vertex stretch
proportionately.

PE
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Snapping to
topology nodes

When you are editing topology
elements, it can be useful to
snap to topology nodes. You
can turn on snapping to
topology nodes on the Snap-
ping Environment dialog box.
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1. Click Editor and click
Snapping.

2. Check Topology nodes.

ffesce | » 2l 7

Start Editing
Stop Editing

Save Edits

Hove..

Spllt...
Divide)..
Butfern..

Eapy FarallEl.

SN

Enae..
[ rriry
|ntersest
[li..

More Editing Toolz — p

@ Walidate Features. ..

Optionz... ‘

Snapping Enviranment

Layer | Werken | Edge | End |
by_points N N N
by _lines O O O
My_palygans O O O

=[] Edit Sketch

L[] Edit sketch vertices

- [] Edit sketch edges

; -« [ Perpandicular to sketch
ED Topalogy Elerments

. Topolagy rodes

EpiTiNG IN ARcMaP



Changing the
symbology for
selected error
features

You can change the way
selected error features are
drawn on the map. Error
features are drawn with point,
line, and area symbols of a
given color by default. When
you select errors, for example,
when you are using the Fix
Topology Error tool, the
selected errors change color so
that you can more easily
identify the errors that you are
fixing. You can change the
symbology of selected topol-
ogy errors to make them stand
out better against a given map
background.

EDITING TOPOLOGY

Click Editor and click
Options.

Click the Topology tab.

Click the Active Errors
Symbology buttons to
change the way error
features look when they are
selected.

Pick a new symbol for the
selected error feature and
click OK.

Click OK to close the Editing
Options dialog box.

|[Edtar~ | X |# - T
B Start Editing
Sitop Editing
Save Edits

HiEve.
Split...

[Wivide..
Bufter..

SN

Copy Baralel..
[ferge...
0] ieli}
Itersest
[Elip..
More Editing Toolz — p

@ Wialidate Features...

Spappitg...

O NS

Editing Dptlions

Genersl Topolagh I\u"erslonmgl Units | Ed\tTasksI Edit Eachel

i~ Active Emors Symbolagy

? Choose how erors will appear when you select them.

Fairt Errors: | —I
Line Errors: | J
Area Erorg; :l

r Topology Elements Symbalogy
Bl Bl Chooss how nodes and edges wil appear.

Selected Nodes:

[

Selected Edges:

IV inselected Nodes; o

1] I Cancel

Apply
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Changing the
symbology for
topology
elements

You can change the way
topology elements are drawn on
the map. Topology nodes and
edges are drawn with point and
line symbols of a given color by
default and unselected topol-
ogy nodes are not drawn by
default. You can change the
symbol for selected topology
nodes and edges and for
unselected nodes. Turning on
the symbol for unselected
nodes can make it easier to
identify nodes to snap to when
you are editing topology
elements.
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. Click Editor and click

Options.

2. Click the Topology tab.
3. Click the Topology Elements

Symbology buttons to
change the way topology
elements look on the map.

. Pick a new symbol for the

topology element and click
OK.

. Optionally, check Unselected

Nodes to show the nodes in
the topology cache that have
not been selected.

. Click OK.

|[edtar> | > |# - T
B Start Editing
it Editing
Save Edits

Iowve..
Srplit...
Wivide..

Bufter..

N

Capy Barallel..
IfEerge:..
Whran
Itersest
[l
More Editing Tool: g
@ Walidate Features,..

Snapping..

O NN

Editing Dplions

General  Topalody |Versionimg| Uriitg | EdilTasksI Edit Cachal

—hctive Erors Symbology

@ Choose how erars will appear when vou select them.

Pairt Errors: u |
Lire Errors: |
Area Ermars: :l

i~ Topology Elements Symbalagy
B B Choose how nodes and edaes will appesr

Selected Modes hd

[k

Selected Edges:

.
i

IT Unzelected Nodes: [e]

®

()

0K I Cancel

Apply |
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Changing the
symbology for
topology layers

You can change the way error
features, exceptions, and dirty
areas are drawn on the map.
Point, line, and polygon errors
are drawn with symbols of a
single color by default.
Exceptions and dirty areas are
not drawn by default. Changing
the symbology of error features
and exceptions that relate to
different topology rules can
make it easier to understand
what the problems are with your
data. Drawing dirty areas can
make it easier to see the areas
that have been affected by edits
and that have yet to be
validated.

EDITING TOPOLOGY

Changing topology error
and exception symbology

1.

Right-click the Topology layer
in the ArcMap table of
contents and click Properties.

2. Click the Symbology tab.

3. Check the error types that

you want to see on the map.

Click the error type that you
want to change the symbol
for.

Optionally, click the button to
draw all of the errors of this
type with a single symbol.

Pick a new symbol for this
type of error feature and click
OK.

Optionally, click the button to
draw the errors of this type
with unique symbols.

Double-click the error symbol
for the rule that you want to
draw with a new symbol.

Pick a new symbol for this
type of error feature and click
OK.

10. Click OK to close the Layer

Properties dialog box.

B £ Layers

- = My_Topalogy  es
e = E B
Area Emors Lopy
o ¥ Bemave

Line Erors | ) Eroup

Point Enars <& Z0om To Layer
YWizible Scale Fange B

B My_points

Save fz Layer File...

=l My_lines o
-

=l My_polygons

Layer Properties

Giorpral | Source|| Selection Symbolegy | Display | Feature Classes | Rules | Enors |

[ 4rza Erors

" Single symbol
[ Line Errars
¢ Point Errars

L
% Symbolize by emor type

[ #wea Exceptions
[ Lire Exceptions
O Paint Exceptions

O Ditty &eas

Must Mot Have Danales
Must Be Properly Inside

Must Be Covered By Boundary Of

o1

Cancel

Apply

®

(o )
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Showing dirty areas and
changing their
symbology

1.

Right-click the Topology layer
in the ArcMap table of
contents and click Properties.

2. Click the Symbology tab.

3. Check Dirty Areas to draw

dirty areas in the Topology
layer.

Click Dirty Areas to set the
symbology for dirty areas.

Click the button to change
the dirty area symbol.

Pick a new symbol for dirty
areas and click OK.

Click OK to close the Layer
Properties dialog box.

B £F Layers ”
-E| y_Topology e
F = E n

Area Emors Copy

o ¥ Bemave

Line Errors | g6 Broup

Point Emors {& Zoom To Layer
Vizible Scale Range  »

= Iy_points

Save Az Layer File...

=] by _linex

=] ty_polygans
(|

Layer Properties

General | Source | Selection Symbology | Display | Feature Classes | Rules | Eners |

Area Enmors % Single symbol
Line Errars

Puirt Errors V AI

[ &rea Exceptions
[ Line Exceptions € Symbolize by e pe
O Puint Exceptions

[ Dirty &reas

Cancel Apply
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Validating edits
to a topology

Once you’ve made edits to a
feature that participates in a
topology, the next step is to
validate the topology. Validat-
ing the topology checks the
features to identify any
violations of the rules that have
been defined for the topology.

You can validate the whole
topology, validate the visible
extent of your map, or drag a
box around the area to validate.

EDITING TOPOLOGY

Validating the whole
topology

1.

Click the Validate Entire
Topology button on the
Topology toolbar.

Validating the entire extent
may take a while for complex
or large datasets or where
there are many topology
rules.

You will be prompted to
specify whether or not you
wish to validate the whole
topology.

2. Click Yes.

B2 EEE

Arcinfo and ArcEditor

¥alidate Topology B

Are pou sure you want to validate the full extent for the topology Forest 1022 Topalogy'?

Validating topology in the
visible extent of the map

1.

Click the Validate Topology in
Current Extent button on the
Topology toolbar.

The visible extent is vali-
dated. Areas that are not
currently visible on the map
are not validated.

Validating topology in a
selected area

1. Click the Validate Topology in ”gi;

Specified Area button on the
Topology toolbar.

2. Drag a box around the area

you want to validate.
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Summarizing
topology errors

Once you’ve made edits to a
feature that participates in a
topology and validated your
edits, you may see one or more
topology errors. You can
manage topology errors with
the Error Inspector.

The Error Inspector lets you
view topology errors in a table
that tells you the rule violated,
the feature class or classes
involved 1in the error, the
geometry of the error, the
feature ID of the features
involved 1in the error, and
whether or not the error has
been marked as an exception.
You can sort the errors by any
of the fields in the table, so you
can work with all of the errors
of a given type. You can also
limit the errors shown in the
table to errors of a given type,
errors that occur in the cur-
rently visible map extent, or
errors that have been marked as
exceptions.

In addition to letting you view
and sort errors, the error
inspector lets you select errors,
pan or zoom to selected errors,
and apply topology fixes of
various types to errors.
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Opening the Error
Inspector

1. Click the Error Inspector
button on the Topology
toolbar.

The Error Inspector can be
docked to the ArcMap
window or it can float free as

Error Inspector
Shiow: |<Er|nrs From all nless j
¥ “isible Etent only

Seach Mow ¥ Erars I Exceptions

a separate window. Fiule Type [Class1 | Clss2 | Shape | Featue1 | Fealwe2 | Enceplion
Finding all topology 1 2
errors

Enor Inspector
1. On the Error Inspector, check o [ iomainies rl =l
’ ’ Search Mow I v Enurs [ Exceptions ™ Visible Extent only

Errors.

2. Click the Show dropdown
arrow and click Errors from
all rules.

3. Click Search Now.

Rule Type | Class 1 | Class 2 I Shape I Feature 1 | Feature 2 | Exception I

©

Finding only the errors in
the visible extent

1. On the Error Inspector, check
Visible Extent only.

2. Click Search Now.

Error [nspector

[

Show: |<Em:|rs from all rules: rl.
I Exceptions ¥ Wisible Extent only

Search Now | W Enors

Rule Type | Clazs 1

| Clagzs 2 | Shape | Feature 1 | Feature 2 | E sception

2]
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Finding errors for a
particular topology rule

1. On the Error Inspector, click
the Show dropdown arrow
and click the rule that you
want to search for violations
of.

2. Click Search Now.

Arcinfo

Show: |<Enors from all ules>

<Emors from all iles>

[ Featue 1 | Featue 2 | Exception

Show; | Farcels : Fiesidenial - Must Be Covered By - Elocks : Residential =l 3 oo

7 Enars I Exceptions ¥ Visible Extert only
Fule Type [ Class 1 [ Class 2 [ Shape [ Featwre 1 | Featwe 2 | Exception [=]
Must Be Coveled By | Paicels : Fiesidential | Blocks : Fiesidential | Folygon 561 [ False -
Must Be Coveled By Parcels : Fiesidentizl | Elocks : Fresidential | Palygon 453 o False
Must Be Coveled By Parcels : Fiesidential | Blocks : Fiesidential | Folygon 454 i False
Must Be Coveled By | Paicels : Fiesidential | Blocks : Residential | Folygon 605 0 False =

and ArcEditor

Finding exceptions
1. On the Error Inspector, check
Exceptions.

Exceptions are errors that
have been marked as
acceptable exceptions to the
topology rule.

2. Uncheck Errors.
3. Click Search Now.

Error chor

Search

Show: I <Emors from all rules>

LI I'l Errars

FL Exceptions ™ Visible Extent only

Rule Tupe

I Class 1

| Class 2 I Shape

I Feature 1 | Feature 2 | Exception

o

173



Arcinfo and ArcEditor

Correcting errors

You can apply a variety of pre-
defined topology fixes to the
errors you find. The sort of fix
that will be appropriate for a
given error depends on the
error type and the geometry of
the features involved. You can
choose from different fixes or
mark the error as an exception.

The topology fixes are available
from the Fix Topology Error tool
and by right-clicking a selected
error in the Error Inspector.
Depending on the type of error
and the features involved, you
can select, delete, merge,
extend, trim, dissolve, subtract,
or create features.

You can also pan and zoom to a
selected error, show a descrip-
tion of the error, and mark an
error as an exception.

174

Merging an error area
into a polygon

1. Click Fix Topology Error on
the Topology toolbar.

2. Click the error feature that
you want to merge into one
of the overlapping polygons.

3. Right-click and click Merge.

4. Click the feature that you
want to merge the error
feature into.

5. Click OK.

Zoom Ta
Pan To

Select Features

Show Rule Descrptian...

Subtract

Merge. ..

Mizzalye

Create Featune

Mark as Exception

Ifark &5 Error

a}

Cancel |

EpiTiNG IN ARcMaP



EDITING TOPOLOGY

Merging an error area

into a polygon from the

Error Inspector

1. On the Error Inspector, click
the error that you want to fix.

2. Right-click the error and click
Merge.

3. Click the feature that you
want to merge the error
feature into.

4. Click OK.

Arcinfo and ArcEditor

Show: I(Ermrs fraf all rules> = 1 e
Search How I V¥ Erais ™ Ewceptions ™ Wisible Extent only
Fiulz Type

FanTa

Select Features

Zoom To

Show Fule Description...

Subtract

Merge...

[Vigsalve

Create Feature

tark as Exception

Select the feature with which the emor will be merged.

(% 1O

Cancel |

[ ]

Finding the features that
are affected by an error

1. On the Error Inspector, click
the error.

2. Click the Feature 1 field in
the error to see the first
feature that is affected by it.

3. Click the Feature 2 field to
see the second feature that is
affected by it.

The features flash on the
map.

Shaw I <Errors from all rul

Search Now

&

5.

¥ Erors

-J 1 emor

-
[~ Exceptions Vizible Extant only

Class 1

Clags 2
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Marking an error as an
exception

1.

On the Error Inspector, click
the error that you want to
mark as an exception.

Right-click the error and click
Mark as Exception.

The error is marked as an
exception. It is no longer
symbolized as an error in the
Topology layer on the map.

You can use the Error
Inspector to find exceptions
as well as errors.

Shiw: I <Enars from all niles>

Search How I ¥ Erors ™ Exceptions

j 1 ermor

I isible Extent only

Fiule Type

Select Features

Show Rule Descrption. ..

Subtract
Mernge...
[Dizsolve

Create Featurs

ol lark &= Errr
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Getting a description of
the rule that is violated
for an error

Arcinfo and ArcEditor

Show: |<Em:|rs from all nules>

™ Exceptions

j B8 emors

[V isible Extent only

1.

On the Error Inspector, click
the error that you want a
description of.

Right-click the error and click
Show Rule Description.

A dialog box appears with a
description of the error and
some pictures of geometries
that would and would not
result in this error.

The errors are marked in red.

Optionally, uncheck Show
Errors to compare the feature
geometries without the
errors.

4. Click OK.

Fiule Type | Clazz 1 | Clazs 2 | Shape | Feature 1 | Feature 2 | E xception | ;I
Muszt Mot Have Dangles LatLines Multipoint | 3568 1] Falze
Muszt Be Properly Inside Latlds Multipoint | 913 1] Falze —
tust Mot Have Dangles LotLines Multipoint | 3560 1] Falze
Must Be Covered By Bou...  Lotlines Lotz ot Sons = Falze
Must Be Covered By Hou... | Lotlines | Lats Zoom To Falze LI
kdiinb Dm Cemimrmd D Qe 1kl wmmmn 1k | N PN
Fan To
Select Features
[Ereate Feature
Subtract
Mark az Exception
I ark & Errar,
Rule Description 7 | x|
Eule IMust Be Covered By Boundary OF
Line features from one layer
must be coincident with the
boundaries of area features of
@ anather layer.
Any ling where a feature of the
line layer iz not coincident with
EI boundaries of the area layer iz
an ermor.
¥ Show Errars 9
Rule Description 7]
Fule IMust Be Caovered By Boundary OF
Line features from one layer
must be coincident with the
boundaries of area features of
@ anather layer.
Any line where a featurs of the
line laper iz not coincident with
EI boundariez of the area layer is
an erar.
O
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Creating new
polygons from
lines

Sometimes you need to create
polygon features from line
feature data. For example, you
might have digitized the
boundaries of a set of features
into a line feature class, or you
may have only been able to
obtain line features from a data
provider. Perhaps you have a
detailed coastline feature class
that you would like to use to
update some existing, less
detailed data. In ArcCatalog the
Polygon Feature Class From
Lines tool lets you create new
polygon features from line and
polygon features in one or more
feature classes. You have the
option of specifying a point
feature class that will supply
attributes for the new polygon
features.
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Creating a polygon
feature class from lines

1. In ArcCatalog, navigate to
the dataset in which you
want to create a polygon
feature class from an existing
line feature class.

2. Right-click the dataset, point
to New, and click Polygon
Feature Class From Lines.

3. Type a name for the new
polygon feature class.

4. Optionally, type a cluster
tolerance.

The default cluster tolerance
is the minimum possible
cluster tolerance.

5. Check the line feature
classes that you want to be
considered in creating the
polygons.

6. Optionally, choose a point
feature class in the dataset to
provide attributes for the
polygons.

7. Click OK.

Feature Class...

Fielationship Class..

#7 Geometric Netwark

Topology...

Polygon Feature Class From Lines...

[ Catalog
- O
E@ C:hMyData
EB tpD atdbase. mdb
E E‘“?_::: LCopy Cil+C
w2 poly 2 Easte LGkl 57
¥ Delete
Rename F2
BRefresh
Eeaisternfs Yemsioned
Lralize
Import 3
Export »
Froperties...
3

Polygon Feature Clags From Lines

Erter a name for the feature class:
T

IF‘ongDns

Cluster tolerance:

ID.DDDUSZ

Select the feature claszes that will contribute lines:

©

boundar

Select a point feature class to establish attributes far
the palygon features:

()

Cancel |

EpiTiNG IN ARcMaP



Creating new
features from the
geometry of
existing features

Sometimes you need to create
new features from the geometry
of existing features. For
example, you might need to
create a new parcel feature from
some parcel boundary lines or
some parcel boundary lines
from parcel features. In ArcMap
you can select features and use
their geometry to create new
polygons or lines in the Editor
Target Feature Class. You can

Constructing polygons
from the geometry of
other features

1. In ArcMap, click the Select
Features tool.

2. Select the features whose
geometry you want to use to
construct new polygon
features.

3. On the Editor toolbar, click
the Task dropdown arrow and
click Create New Feature.

4. On the Editor toolbar, click
the Target dropdown arrow
and click the polygon feature
class that you want to create
a new feature in.

Tazk: IEreate Mew Feature

_v'J | Target: ILots

create new features from * |EI§ )

Cxisting Featurcl seometty 5. On the Topology toolbar, click

using the Construct Features the Construct Features
tool. button.

6. Optionally, type a cluster

Construct Features

You can create multiple line

features by splitting longer tolerance. Cluster Tolerance:

features at the places where 7. Optionally, check the box to 0.0000329652

they intersect using the Consider existing features of Cancel |

Planarize tool. the target Iayer in the current [~ Consider esisting features of the e
extent. target layer in the curent extent.

This will use the boundaries
of existing polygons as input
geometry and will split such
features where selected lines
or polygons cross them.

8. Click OK.

The new features are created
in the target feature class.

EDITING TOPOLOGY 179



Constructing lines from

the geometry of other
features DeEDE Kk O M

1. In ArcMap, click the Select
Features tool.

2. Select the features whose
geometry you want to use to
construct new line features.

3. On the Editor toolbar, click
the Task dropdown arrow and
click Create New Feature.

4. On the Editor toolbar, click

the Target drOdeWn arrow Task: ICreate Mew Feature 'TJ | Target: ILotLines _v'J
and click the line feature
class that you want to create

a new feature in.

5. On the Topology toolbar, click ” |Ezﬁ &

the Construct Features
button.

6. Optionally, type a cluster
tolerance.

Construct Features

7. Optionally, check the box to
Consider existing features of
the target layer in the current
extent.

Cluster Tolerance:
0.0000329682

Cancel |

[T Consider exizting features of the

This will use existing lines as target laver in the curent extent,
input geometry and will split

such features where selected

lines or polygons cross them.

8. Click OK.
The new features are created
in the target feature class. —— New line feature follows
selected polygon feature
boundary.
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Using Planarize to split
lines at intersections

Oﬁ#;hom

1. In ArcMap, click the Select
Features tool.

2. Select the line features that -~
you want to split at
intersections.

3. Click the Planarize button.

4. Optionally, type a cluster
tolerance.

5. Click OK. /

Planarize Lines

Cluster Toleratice:
00000323652

Cance|_.....,

The lines are split into
new features where
they intersect.
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Using a digitizer

IN THIS CHAPTER

Setting up your digitizing tablet
and preparing your paper map

Registering your paper map

Creating features using a digitizer

Digitizing features in point mode

Digitizing features in stream mode

Digitizing is the process of converting features on a paper map into digital
format. To digitize a map, you use a digitizing tablet connected to your
computer to trace over the features that interest you. The x.y coordinates of
these features are automatically recorded and stored as spatial data.

Digitizing with a digitizing tablet offers another way, besides digitizing
freehand, to create and edit spatial data. You can convert features from
almost any paper map into digital features. You can use a digitizer in
conjunction with the tools in ArcMap to create new features or edit existing
features on a digital map.

You may want to digitize features into a new layer and add the layer to an
existing map document or you may want to create a completely new set of
layers for an area for which no digital data is available. You can also use a
digitizer to update an existing layer on your digital map.

Chapter 3, ‘Creating new features’, introduced you to the Sketch tool and
other useful editing tools in ArcMap and discussed how these are used to
digitize features frechand. This chapter will teach you the fundamentals of
editing features in ArcMap using a digitizer. You may want to read Chapter 3,
‘Creating new features’, first to get an understanding of editing before
reading this chapter.
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Setting up your digitizing tablet and preparing your paper map

Before you can start digitizing, you must set up your digitizing
tablet and prepare your paper map. This can be done after you
have installed the digitizer driver software.

Installing the driver software and configuring
puck buttons

To use a digitizing tablet with ArcInfo, it must have WinTab™-
compliant digitizer driver software. To find out if a WinTab-
compliant driver is available for your digitizer, see the
documentation that came with the tablet or contact the
manufacturer.

After installing the driver software, use the WinTab manager
setup program to configure the buttons on your digitizer puck.
(You may have to turn on your digitizer and reboot your machine
before you can use the setup program.) One puck button should
be configured to perform a left mouse click to digitize point
features and vertices; another button should be configured to
perform a left double-click to finish digitizing line or polygon
features.

With any development programming language, you can configure
additional buttons to run specific ArcMap commands—such as
the Zoom In or Sketch tools—normally accessed through toolbar
buttons and menus. Exploring ArcObjects contains sample Visual
Basic® for Applications (VBA) code that you can use to run a
variety of ArcMap commands from the digitizer puck.

Preparing the map

After you have set up your digitizing tablet and configured the
puck buttons, you can prepare your paper map for digitizing.
Your map should ideally be reliable, up-to-date, flat, and not torn
or folded. Paper expands or shrinks according to the weather. To
minimize distortion in digitizing, experienced digitizers often
copy paper maps to a more stable material such as Mylar®.
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If you know what coordinate system (projection) your paper map
is in, you should set the same projection for the layer you’re
digitizing into. If you are digitizing features into an existing
feature layer, you must ensure that your paper map and digital
layer share the same coordinate system. For more information on
specifying a coordinate system in ArcMap, see Using ArcMap.

Establishing control points on your paper map

Before you can begin digitizing from your paper map, you must
first establish control points that you will later use to register the
map to the geographic space in ArcMap. If your map has a grid
or a set of known ground points, you can use these as your
control points. If not, you should choose between four and

10 distinctive locations such as road intersections and mark them
on your map with a pencil. Give each location a unique number
and write down its actual ground coordinates.

Once you’ve identified at least four well-placed control points,
you can place your map on the tablet and attach it with masking
tape. You don’t have to align the map precisely on your tablet;
ArcMap corrects any alignment problems when you register the
map and displays such adjustments in the error report.

The error report includes two different error calculations: a point-
by-point error and a root mean square (RMS) error. The point-by-
point error represents the distance deviation between the
transformation of each input control point and the corresponding
point in map coordinates. The RMS error is an average of those
deviations. ArcMap reports the point-by-point error in current
map units. The RMS error is reported in both current map units
and digitizer inches. If the RMS error is too high, you can
reregister the appropriate control points. To maintain highly
accurate data, the RMS error should be kept under 0.004 digitizer
inches. For less accurate data, the value can be as high as

0.008 digitizer inches.
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Registering your
paper map

Before you can start digitizing,
you must register your paper map
into real-world coordinates. This
allows you to digitize features
directly in geographic space.

Registering your map involves
recording the ground coordinates
for the control points you
identified while preparing your
map. These are recorded using
the Digitizer tab of the Editing
Options dialog box. You must
first use the digitizer puck to
digitize the control points on the
paper map; with the puck over
each control point on the map,
press the button you configured
to perform a left mouse click.
You must then type the actual
ground coordinates for each
control point.

When registering your map, you
have the option of saving the
ground coordinates you entered
for later use—for example, if you
want to reregister your map or
register another map that uses the
same control points. These »

For information on configuring
puck buttons and establishing
control points, see ‘Setting up your
digitizing tablet and preparing
your paper map’in this chapter.

USING A DIGITIZER

Registering your map for
the first time

1. After adding a layer to your
map, click the Editor menu
and click Start Editing.

2. Click Editor and click Options.

3. Click the Digitizer tab.

4. With the digitizer puck,
digitize the control points you
established earlier on your
paper map.

A record appears in the X
Digitizer and Y Digitizer
columns for each control
point you digitized.

5. Type the actual ground
coordinates for each control

point in the X Map and Y Map

fields.

An error in map units is
displayed at each control
point. An RMS error is
displayed in map units and in
digitizer inches.

6. Click OK to register the map

and close the Editing Options
dialog box.
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ground coordinates are stored
in tic text files.

After you’ve entered the
ground coordinates, ArcMap
displays an error at each
control point as well as an RMS
error. If the RMS error is too
high—greater than 0.004
digitizer inches for highly
accurate data or greater than
0.008 digitizer inches for less
accurate data—you can register
the appropriate control points
again. For more information on
errors, see ‘Setting up your
digitizing tablet and preparing
your paper map’ in this chapter.

Tip

Missing Digitizer tab

If you installed ArcInfo before
installing your digitizer, the
Digitizer tab may be missing from
the Editing Options dialog box. To
add the tab, you must register the
digitizer.dll file. Go to the DOS
prompt, type “cd” followed by the
path to the directory where you
installed ArcInfo
(%ARCHOME%\bin), and type
“regsvr32 digitizer.dIl”. When you
restart ArcMap, the Editing
Options dialog box will have the
Digitizer tab.
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Saving new ground
coordinates

1. Follow steps 1 through 5 for

‘Registering your map for the
first time’ in this chapter.

2. Click Save.

Navigate to the directory in
which you want to save the
coordinates and type a
filename.

4. Click Save.
5. Click OK.
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Removing records

If you want to remove all the
ground coordinate records and
start over, click Clear on the
Digitizer tab. To remove an
individual record, click the number
in the Point column corresponding
to the coordinates you want to
remove and press the Delete key.

Adding records

If you want to add additional
control points after entering a few,
click below the last record with the
mouse and digitize the new points
with the digitizer puck.

Digitizer location

The Digitizer tab also displays the
current x,y location of the digitizer
puck on the tablet. The coordinates
change as you move the puck
along the tablet surface. This helps
orient you to the location you re
digitizing.

USING A DIGITIZER

Registering your map
using existing tic files or
saved coordinates

1. After adding a layer to your

map, click the Editor menu
and click Start Editing.

2. Click the Editor menu and
click Options.

3. Click the Digitizer tab.
4. Click Load.

5. Navigate to the file you want
to use.

6. Click Open. »
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Digitizing accuracy
Always register your map at the
start of each digitizing session,
even if this means registering the
same map more than once. Your
paper map might shift between
sessions; reregistering helps
ensure that your digitizing is
accurate.
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The ground coordinates
appear under the X Map and
Y Map fields.

Click the first record and
digitize the first control point
with the digitizer puck.

Digitize each of the other
control points.

The digitized coordinates
appear in the X Digitizer and
Y Digitizer columns. An error
is displayed for each control
point, and an RMS error is
displayed in map units and in
digitizer inches.

Click OK to register the map.

The ground coordinates are displayed.
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The digitized coordinates are displayed.
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Creating features using a digitizer

It’s easy to digitize features in ArcMap. You can digitize features
into a new map layer or edit an existing layer.

Digitizing modes

Digitizing tablets generally operate in two modes: digitizing
(absolute) mode and mouse (relative) mode.

In digitizing mode, the location of the tablet is mapped to a
specific location on the screen. In other words, moving the
digitizer puck on the tablet surface causes the screen pointer to
move to precisely the same position. When you are in digitizing
mode, you can only digitize features; you can’t choose buttons,
menu commands, or tools from the ArcMap user interface
because the screen pointer is locked to the drawing area.

In mouse mode, the digitizer puck behaves just like a mouse;
there is no correlation between the position of the screen pointer
and the surface of the digitizing tablet, but you can choose
interface elements with the pointer.

ArcMap lets you switch between digitizing and mouse modes
using the Editing Options dialog box. This means you can use the
digitizer puck to both digitize features and access user interface
choices (as a substitute to the mouse) as you digitize.

Whether your digitizer is in mouse mode or digitizing mode, you
can still use your mouse at any time to choose interface elements.

Two ways to digitize features on a paper map

You can digitize features on a paper map in two ways: using point
mode digitizing or stream mode digitizing (streaming). You can
switch back and forth between the two modes as you digitize by
pressing F8.

USING A DIGITIZER

Digitizing by point

When you start a digitizing session, the default is point mode.
With point mode digitizing, you convert a feature on a paper map
by digitizing a series of precise points, or vertices. ArcMap then
connects the vertices to create a digital feature. You would use
point mode when precise digitizing is required—for example,
when digitizing a perfectly straight line.

Digitizing using stream mode

Stream mode digitizing (streaming) provides a quick and easy
way to capture features on a paper map when you don’t require as
much precision—for example, to digitize rivers, streams, and
contour lines. With stream mode, you create the first vertex of the
feature and trace over the rest of the feature with the digitizer
puck. When you’re finished tracing, you use the puck to complete
the feature.

As you stream, ArcMap automatically adds vertices at an interval
you specify; this interval, expressed in current map units, is
called the stream tolerance. You can change the stream tolerance
at any time, even while you’re in the process of digitizing a
feature.

You can also digitize using stream mode when you create features
“frechand” with the sketch construction tools. You can digitize in
stream mode with the Sketch tool, for example, in the same way
you do from a paper map. The only difference is that you use the
mouse pointer to digitize frechand.

Adding topology to digitized features

Digitizing creates lines or points that have no topological
relationships. ArcMap provides tools to improve such spagetti
digitized data, for example, by splitting lines at intersections or
creating polygons from lines. To learn more about topology, see
Chapter 4, ‘Editing topology’.
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Digitizing
features in point
mode

Point mode digitizing works the
same way with a digitizer as
freehand digitizing with the
Sketch tool; the only difference
1s that with the digitizer you’re
converting a feature from a paper
map using a digitizer puck
instead of a mouse.

Point mode digitizing involves
converting point, line, and
polygon features from a paper
map by digitizing a series of
precise points, or vertices. You
digitize each vertex by pressing
the puck button you configured
to perform a left mouse click. To
finish the feature, press the puck
button you configured to perform
a left double-click. ArcMap
connects the vertices to create a
digital feature.

Before you begin digitizing, you
must set the digitizer to work in
digitizing mode rather than in
mouse mode; this constrains the
screen pointer to the digitizing
area. When the puck is in »

For information on configuring
puck buttons and establishing
control points, see ‘Setting up your
digitizing tablet and preparing
your paper map ' in this chapter.
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. Click Editor and click Options.
2. Click the Digitizer tab.
3. Check Enabled to use the

puck in digitizing mode.

. Click OK. »

Editor ¥ ‘ 3 |I > Tas
T tarEditing
Stop Editing

Save Edits

[E5E .
Sl
Divide:..

Buffer...

Lo

Gopy, Farallel ..

ji[=iga (=0

i

Intersect

lig.,

Mare Editing Tools b
@ Yalidate Features, .

Snapping...

Editing Options

General  Digitizer | Topolog_l,ll Versioningl Uriits: | EditTasksl Edit Eachel

Point | % Digiizer | ¥ Digieer | ¥Map [ Map | Emor

T 1169 5025 711907 543420 03985
2 530 5007 713030 543420 03380
3 5 1368 713040 542430 03924
4 1M 1394 711900 842430 03329

LClear | Load... Save..

Digitizer Lacation [ %]
’7 111 1394

Rit45 Error: ID_3954 Tnap urits

ID.DD29 inches

Ok I Cancel Apply
1

EpiTiNG IN ARcMaP




digitizing mode, you must use
your mouse to choose items in
the ArcMap interface—unless
you have used VBA or another
development programming
language to configure addi-
tional puck buttons to run
specific ArcMap commands.

Tip

Snapping

To help you digitize features in a
precise location on an existing
layer, you can use the snapping
environment. For information on
snapping, see Chapter 3, ‘Creating
new features’.

Tip
Deleting vertices
Click the Undo button on the

ArcMap Standard toolbar to delete
a vertex as you digitize.

See Also

For information on creating
features by digitizing freehand with
the sketch creation tools, see
Chapter 3, ‘Creating new features .

See Also

For information on configuring
puck buttons with programming
code, see ‘Setting up your
digitizing tablet and preparing
your paper map’in this chapter.

USING A DIGITIZER

. Click the tool palette

dropdown arrow and click the
Sketch tool.

. With the digitizer puck,

digitize the first vertex of the
feature.

. Trace the puck over the

feature on the paper map,
creating as many vertices as
you need.

. Finish the feature by pressing

the appropriate puck button.
The feature is created.

Editar = | ~ ”?F Task:r
0—2 4

7

The feature is created.
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Digitizing
features in
stream mode

When you digitize line or
polygon features from a paper
map in stream mode (streaming),
you create the first vertex of the
feature by pressing the digitizer
puck button you configured to
perform a left mouse click. You
then trace over the rest of the
feature with the digitizer puck.
When you’re finished tracing,
press the puck button you
configured to perform a left
double-click to complete the
feature.

Before starting to digitize in
stream mode, you must set the
stream tolerance—the interval at
which ArcMap adds vertices
along the feature you’re digitiz-
ing. Because the default stream
tolerance 1s 0, you must enter a
tolerance value before you start

digitizing or the vertices will join

together or overlap each other.
You can change the stream
tolerance any time in the
digitizing process.

You must also specify the

number of streaming vertices you

want to group together. The
number you set tells ArcMap
how many vertices to delete
when you click the Undo button.
For example, if you set this »
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Setting the stream

tolerance

1. Click the Editor menu and
click Start Editing.

2. Click the Editor menu and
click Options.

3. Click the General tab.

4. Type the stream tolerance—
in map units—in the Stream
tolerance text box.

5. Click OK.

Editing Options
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Cancel

Apply | e

Setting the number of
vertices to be grouped

1. Click the Editor menu and
click Options.
2. Click the General tab.

Type the number of vertices
you want to group together.

4. Click OK.

w

Now when you click the Undo

button while digitizing in
stream mode, the number of
vertices you specified are
deleted.
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number to 20 and click the
Undo button while you’re
digitizing a feature, ArcMap
deletes the last 20 digitized
vertices from your feature.

To begin digitizing in stream
mode, you must choose Stream-
ing from the sketch context
menu. You can switch back to
point mode at any time by
pressing F8; press F8 again to
switch to stream mode again.

Before streaming, remember to
set the digitizer to work in
digitizing mode rather than in
mouse mode; this constrains the
screen pointer to the digitizing
area.

Tip

Snapping

To help you digitize features in a
precise location on an existing
layer, you can use the snapping
environment. For information on
snapping, see Chapter 3, ‘Creating
new features’.

USING A DIGITIZER

Digitizing a feature in

stream mode

1. Click the Editor menu and
click Options.

2. Click the General tab.

3. Type the stream tolerance—
in map units—in the Stream
Tolerance text box.

4. Type the number of vertices
you want to group together.

5. Click the Digitizer tab.

Check Enabled to use the
puck in digitizing mode.
Click OK.

Click the tool palette

dropdown arrow and click
the Sketch tool. »
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Tip

Choosing interface
elements while streaming
When you 're in the process of
digitizing a feature in stream mode
and want to interact with the
ArcMap interface using your
mouse—for example, to change the
stream tolerance or undo an
action—you must first switch back
to point mode by pressing F'8. After
you have finished interacting with
the interface, you can resume
streaming by pressing F§ again.

Tip

Configuring a puck button
for streaming

Instead of choosing Streaming
from the context menu, you can
configure one of your puck buttons
using any development program-
ming language, such as C++ or
VBA, to activate stream mode
digitizing. To learn more about
configuring your puck buttons and
customization in general, see
Exploring ArcObjects.
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10.

11.

12.

With the mouse pointer, right-
click anywhere on the map
and click Streaming.

With the digitizer puck,
digitize the first vertex of the
line or polygon feature.

Trace the puck over the
feature on the paper map.

ArcMap creates vertices at
the stream tolerance you
specified.

Finish the feature by press-
ing the appropriate puck
button.

The feature is created.
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Creating features from other features

IN THIS CHAPTER In spatial data editing, many new features can be created using the shapes
! i B of other features. ArcMap has many tools you can use to create new
i _Ct:pylnlg a line at a specific features based on features already in your database.
interva

For example, you can construct a line that is a parallel copy of an existing
e Creating a buffer around a feature line to create a centerline on a street. You can create a buffer around a
point, line, or polygon feature to show a specific area, such as a floodplain

* Creating a mirror image of a around a river. You can also create a new feature by combining or

LI intersecting existing features or even create a mirror image of a feature or
 Merging features from the same set of features.
layer into one feature In this chapter, you’ll learn how casy it is to perform these tasks using

e Combining features from different RalE i rchap.

layers into one feature

e Creating a feature from features
with common areas
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Copying a line at
a specific interval

The Copy Parallel command
copies a line parallel to an
existing feature at a distance you
specify. If you give a distance
that is positive, the line is copied
to the right side of the original
feature. A negative distance value
copies the line to the left.

You might use the Copy Parallel
command to create a street
centerline or to create a gas line
that runs parallel to a road.
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1. Click the Edit tool.
2. Click the line you want to

copy.

. Click the Target layer

dropdown arrow and click
the layer to which you want
the new line to belong. »
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CREATING FEATURES FROM OTHER FEATURES

Click Editor and click Copy
Parallel.

Specify the copy parameters
including the distance—in
map units—from the original
feature where you want to
copy the line, the corner
style, and the behavior of
intersecting loops.

Click OK or press Enter.

A parallel copy of the line is
created at the specified
distance.
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Cancel |

The line is copied
parallel and to
the left of the
original feature at
a distance of

15 map units.
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Creating a buffer
around a feature

You can create a buffer around a
feature using the Buffer com-
mand. For instance, you might
use Buffer to show the area
around a well that’s contaminated
or to represent a floodplain
around a river.

You can buffer more than one
feature at a time, but a separate
buffer will be created around
each feature.
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1. Click the Edit tool.
. Click the feature or features

around which you want to
create a buffer.

. Click the Target layer

dropdown arrow and click the
layer with the type of features
you want the buffer to be.
(This can only be a line or
polygon layer.) »
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4. Click Editor and click Buffer.

5. Type the distance—in map
units—from the feature
around which you want to
create the buffer and press
Enter.

Stark Edibing

A buffer is created at the
specified distance.

r Buffer...

Distance x|

1@

A buffer of

1,000 map units is
created around the
point.

CREATING FEATURES FROM OTHER FEATURES 199



Creating a mirror
image of a
feature

The Mirror task creates a mirror
image of selected features on the
other side of a straight line you
create. You might use the Mirror
task to create houses in a
housing development where
houses are mirror images of the
ones on the opposite side of
the street.

»

Also, as shown in the example,
the Mirror task provides an easy
way to add gas services to parcels
that mirror the services on the
other side of the street.

Tip

Other ways to construct a
line

You can also use the Distance—
Distance and Intersection tools to
create the endpoints of the line.
For more information, see
Chapter 3, ‘Creating new features .
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. Click the Edit tool.
. Click the feature or features

that you want to mirror.

. Click the Task dropdown

arrow and click Mirror
Features.

. Click the tool palette

dropdown arrow and click the
Sketch tool.

. Construct a line by clicking

once on the start point and
once on the endpoint. »
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After you digitize the end- New features
point, a mirror image of the
feature or features is created. [ I
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Merging features
from the same
layer into one
feature

The Merge command combines
features from the same layer into
one feature. The features must be
part of a line or polygon layer.
You could use the Merge
command to combine two parcels
into one.

You might also want to merge
nonadjacent features to create a
multipart feature. For example,
you could merge the individual
islands that make up Hawaii to
create a multipart polygon
feature.

When you merge features in a
geodatabase, the original
features are removed and the
new feature’s attributes are
copied from the feature that was
selected first. If you merge
shapefile features, the at-
tributes of the feature with the
lowest ID number (the oldest
feature) are used.
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1. Click the Edit tool.
2. Click the features that you

Edior v N 2~

want to merge.

(The features must be from
the same layer, either a line
or polygon layer.) - —

. Click the Target layer

dropdown arrow and click the

layer to which you want the o

new feature to belong. »

Landuze Parcels E
- Lltility device
- Ulkility ds_ckt
Landuse streetedge
Landusge centerline
Landuse buildings

B | anduse Parcels
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4. Click Editor and click Merge. ’?‘
jkar *
5. Click the feature that you

Start Editi
want to merge the other e

feature or features into. Stop Editing
Save Edit
The selected features are L= ERE
merged into one. Mave...
6. Click OK. Sl .
# Divides.
' Buffer...
',? Gy Faralel,,

Parcels are merged into one.
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Combining 1.
2.

features from
different layers
into one feature

The Union command lets you

combine features from different 3.

layers into one feature while
maintaining the original features
and attributes. You might use this
command to create a sales
territory from several ZIP Codes.

You can also create a multipart
feature using the Union com-
mand by combining nonadjacent
features from different layers.
For example, suppose you want
to create a sedimentary rock
polygon in a new rock classifica-
tion layer given selected clay and
quartz polygons in an existing
rock composite layer. You would
use the Union command to
combine the clay and quartz
features to create a new, multi-
part sedimentary rock feature in
the rock classification layer.

When you use the Union
command, the features you
combine must be from layers of
the same type—Iine or polygon.
The new feature is created in the
current layer with no attribute
values.
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Click the Edit tool.

Click the features that you
want to combine into one.

(The features may be from
different layers, although they
must be the same layer
type—line or polygon.)

Click the Target layer
dropdown arrow and click the
layer to which you want the
new feature to belong. »

Edior v M| 2~
@

zales territory - C E

- zales kerritary -
- zales teritony -
sales bemitany -

@l ™ -

=

- zales teritony -
- ZIP Codes

- counties

- shates

- parks

- girports

- lakes
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4. Click Editor and click Union.

The selected features are
combined into one.

n
=2 Copy Rarallel. .

Union

ZIP Codes are combined into one sales territory.
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Creating a
feature from
features with
common areas

The Intersect command creates
a new feature from the area
where features overlap. For
instance, you might create a
new sales territory out of
overlapping trade areas.

You can find the intersection
between features of different
layers, but the layers must be of
the same type—Iline or polygon.
The original features are main-
tained, and the new feature 1s
created in the current layer with
no attribute values. You must
enter attribute values for the new
feature yourself.
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1. Click the Edit tool.

2. Click the features from
whose intersection you want
to create a new feature.

(The features may be from
different layers, although they
must be the same layer
type—line or polygon.)

3. Click the Target layer
dropdown arrow and click the
layer to which you want the
new feature to belong.

(The layer must be of the
same type as the selected
features—line or polygon.) »

Edior v M| 2~

o

sales territory - C E

- gales berritory -
i sales territary -
zales territary -
zales territary -
ZIF Codes

- counties

i states

parks

i airports

L lakes

§l & I

o
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4. Click Editor and click
Intersect.

A new feature is created from
the areas in common be-
tween all selected features.

A single sales territory is created
from the areas in common
between two other sales territories.
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Editing existing features

IN THIS CHAPTER

Splitting a line or polygon
Trimming a line

Extending a line

Flipping a line

Placing points along a line
Reshaping a line or polygon
Adding and deleting sketch vertices
Moving a vertex in a sketch
Changing the properties of a sketch
Scaling features

Clipping features

Stretching geometry proportionately

Stretching a feature’s geometry
proportionately

This chapter shows you how to modify features that already exist in your
database. Suppose you need to change the shape of a parcel to
accommodate a newly added cul-de-sac—you can use the Reshape Feature
task to modify the parcel to the proper shape. Suppose the street you’ve
digitized doesn’t intersect with the correct cross street—you can use the
Extend task to extend the line to the correct location. If you need to divide a
parcel, you can use the Cut Polygon Feature task to cut the feature into two.

These are just a few examples of how easy it is to modify features while
editing in ArcMap. The editing tools, commands, and tasks provide a variety
of ways to make changes to existing features.

Many of the functions described in this chapter will react differently with
data involved in a topology. If your project involves working with topological
data, you should also read Chapter 4, ‘Editing topology’, to further
understand the tools and functions related to topological rules and
relationships.
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Sp”tting a line or Splitting a line manually Edior = | A 2.

polygon 1. Click the Edit tool.

. . 2. Click the line you want to
Using the editing tools, you can split.
easily split line and polygon

3. Click the Split tool.

4. Click the spot on the line
where you want it to split.

features.

To manually split one line into
two, use the Split tool. The line is
split at the location where you The line is split into two
clicked with the mouse. The features.

attributes of the original line are

copied to each of the new lines.

In the example shown, the Split

tool 1s used to divide a street

centerline into two features in

anticipation of a new centerline

being added between the parcels.

You can also split a line into
two using the Split command on

the Editor menu. Use the Split ‘ X| (=) | |
command when you know the
distance at which you want to é

split the line, measured from
either the first or last vertex. You
can also use this command when
you want to split a line at a
certain percentage of the original
length. You might use the »

Tip

Using snapping to split a
line

Ifyou want to use the Split tool to
split a line at a specific vertex, use
the snapping environment to snap
the pointer precisely to the vertex.
For more information on snap-
ping, see Chapter 3, ‘Creating new
features’.
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Split command to split a power Splitting aline at a Editor | h ‘? .

line at a known distance along specified distance or
the line when you want to add

an electrical pole that requires percentage

its own service. 1. Click the Edit tool.

The Split dialog box displays 2. Click the line you want to
the length of the original split.

feature in current map units to
help you split it accurately.
When you split the line using
the Split command, the at-
tributes of the original line are
copied to each of the new lines.

To split one polygon into two,

use the Cut Polygon Features =— 49
task. The polygon is split | | |
according to a line sketch you

create. The attributes of the

original feature are copied to

Editor |
each of the new features. W”T| ﬁj Tas

Start Editing
Stop Editing

3. Click Editor and click Split. »

Save Edits

Mawe. .,
O
A Divide. ..

& Buffer...

A_/ Gy Patallel,
[Merge:. .
{pj=]]
Intersect
Clip...

MMore Editing Tools »

@ ‘alidate Features. ..

Snapping. ..

opkions. ..
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Tip

Controlling how attributes
are handled

If you re working with geodatabase
features, you can set up split
policies that control the behavior of
an objects attributes when it is
split. For more information on split
policies, see Building a
Geodatabase.
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. Click the first Split option to

split the feature at a certain
distance.

Click the second Split option
to split the feature at a certain
percentage of the whole.

. Type a distance or percent-

age, as desired.

. Select From Start Point of

Line if you want to split the
feature starting from the first
vertex.

Select From End Point of Line
if you want to split the feature
starting from the last vertex.

. Click OK.

The line is split into two
features according to the
parameters you specified.

split
Line Length: |254.53E|5
— Split

% Distance along the line

i~ Percentage of the line length

= [easune slong the line

Cancel

d

—

— Onientation

% Fram Start Paint of Line—|

¢~ From End Point of Line —I

The line is split into two

according to the distance and
orientation you specified.
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Tip

Cutting a polygon shape
out of a polygon

You can use the Cut Polygon
Features task to create a sketch
that acts like a “cookie cutter,”
splitting the polygon in two.
Simply create a line sketch that
closes in on itself by double-
clicking precisely on the first
vertex of the sketch to finish it.

Tip

Other ways to construct a
sketch

You can also use the Distance—
Distance tool, the Arc tool, or the
Intersection tool to create a
sketch. For more information, see
Chapter 3, ‘Creating new
features’.

EDITING EXISTING FEATURES

Splitting a polygon
1. Click the Edit tool.

2. Click the polygon you want to
split.

3. Click the Task dropdown
arrow and click Cut Polygon
Features.

4. Click the tool palette
dropdown arrow and click the
Sketch tool.

5. Construct a line or polygon
sketch that cuts the original
polygon as desired.

6. Right-click anywhere on the
map and click Finish Sketch.

The polygon is split into two
features.

Editar = | [ | .4’|v| Task:

Cuk Pokygon Features LI

—0 e

e

& oA

- Create Tasks

Create Mew Feature
.- Create 2-Point Line Features
= Modify Tasks

- Reshape Feature

® Cut Polvgon Features

- Mirror Features

- Exbend) Trim Features

- Modify Feature

- Calibrate Rouke Feature

- Modify Portion of a Line

- Select Features Using a Line
- Seleck Features Using an Are
= Topology Tasks

- Modify Edge

- Reshape Edge

- Auko Camplete Polvgons

a| | »

The sketch divides the

polygon into two features.
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Trimming a line

The Trim command on the
Sketch context menu reduces
the length of a line, trimming a
distance you specity from the
last vertex.

The Trim task in the Current
Task dropdown list also trims
lines, but instead of trimming
them a given distance, the Trim
task uses a sketch you draw. »

Tip

Shortcut for modifying
features

Instead of using the Modify
Feature task to change a feature to
its sketch, you can click the Edit
tool and double-click the feature
you want to modify.

Tip

Trimming from the first
vertex of a line

You can trim a line from the first

vertex instead of the last. See
‘Flipping a line’in this chapter.

Tip

Shortcuts for finishing a
sketch

When you 're finished modifying a
sketch, you can press F2 to finish
it. Simply selecting another feature
with the Edit tool will also finish
the sketch.
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Trimming a specific
length from the last point

1. Click the Task dropdown
arrow and click Modify
Feature.

2. Click the Edit tool.

3. Click the line that you want to
trim.

The line appears as a sketch
with vertices.

4. Right-click over any part of
the line and click Trim.

5. Type the length to trim the
line to and press Enter.

If you type a positive value it
trims the line to the specified
length. If you type a negative
value it removes that much
from the length of the line,
starting from the last vertex.

The line is trimmed.

6. When finished modifying the
line, right-click over any part
of the sketch and click Finish
Sketch.

Editor * ”T| & Task
1

Modify Feature LI

o

[ Create Tasks

i Create New Feature

- Create 2-Pairt Ling Features
[=- Modify Tasks

- Reshape Feature

- Cuk Polygon Features

- Mirror Features

Trim Features
eabure

- (alibrate Route Feature

- Maodify Partion of a Line

- Select Features Using a Line
- Select Features Using an Are.
= Topology Tasks

- Modify Edge
- Reshape Edge
- Auka Complete Palygons
4| | »
. [settferter
Delete Verter
hhove
Mave To.
Fiip
Delete Skeich  Ciil+Delete
Firish Sketch F2
Finish Prt
Properies.
Trimn...

20 map units are trimmed from the original line.
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This 1s useful if you don’t know
the exact distance you want to
trim but have a physical
boundary where the features
should end or begin.

Suppose your database has
some roads that should end at
the coastline, but overshoot it
instead. Using the Trim task,
you can draw a line sketch on
top of the coastline and the
lines will be trimmed where you
have drawn the sketch.

Portions of the lines that are on
the right side of the sketch are
trimmed. The right side of the
sketch 1s based on the direction
in which the sketch was drawn.
Imagine riding a bicycle along
the sketch in the direction in
which the vertices were added. »

Tip

Other ways to construct a
sketch

You can also use the Distance—
Distance tool, the Arc tool, the
Trace tool, or the Intersection tool
to create a sketch. For more
information, see Chapter 3,
‘Creating new features’.

Shortcuts for finishing a
sketch

You can double-click on the last
vertex of a sketch to finish it. You
can also press F2.

EDITING EXISTING FEATURES

Trimming based on a line
you draw

1. Click the Task dropdown
arrow and click Extend/Trim
Features.

2. Click the Edit tool.

3. Click the line or lines you
want to trim.

4. Click the tool palette
dropdown arrow and click the
Sketch tool.

5. Construct a line that trims the
selected line or lines as
desired. The direction of the
sketch line determines the
part of the features to be
removed. The portion of the
selected features to the right
of the sketch is trimmed.

6. Right-click anywhere on the
map and click Finish
Sketch. »

0O

Editar =

%\2
CHL g
AT

| ? ¥ Task

ExtendTrim Features ;I

[l Create Tasks

Create Mew Feature

- Create 2-Point Line Features
- Modify Tasks

- Reshape Feature

- it Polygon Features

Mirror Features

[ Trim Features
- Modify Feature

- Calibrate Route Feature

- Madify Portion of a Line

- Select Features Using a Line
- Select Features Using an Are
[=)- Topology Tasks

- Modify Edge

- Reshape Edge

- Auta Complete Polygons

< | »

—©

anap To Feature
Direction...
Deflectian. ..

Length...

Change Length
Absolite 2, ¥...

Dela i, ¥...

DirsctionfLendgth...

Parallel

Perpendicular

Chrl+A
CtrF
Chrl+L

Fé&
Chrl+D
Chrl+ia
CerlP

ChrHE

Segment Deflection...  F7

Replace Sketch
Tangent Curwe...

Streaming

Delete Sketch

Sauare and Fnish
Finish Ptk

el T
F&

CtrHDelete
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If you looked to your right, you The lines are trimmed on the
would be looking at the right right side of the line you
side of the sketch. constructed.

The lines are trimmed where the sketch was drawn.
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Extending a line

The Extend task is the opposite
of the Trim task, extending
selected lines to a line you
construct. Consider the roads and
coastline example shown in the
Trim task. If your database has
some roads that should end at the
coastline, but instead stop short,
you could use the Extend task.
By drawing a sketch on top of
the coastline, you can extend the
roads to the sketch you drew.

Other ways to construct a
sketch

You can also use the Distance—
Distance tool, the Arc tool, the
Trace tool, or the Intersection tool
to create a sketch. For more
information, see Chapter 3,
‘Creating new features’.

EDITING EXISTING FEATURES

—_

Click the Task dropdown
arrow and click Extend/Trim
Features.

Click the Edit tool.

Click the line or lines you
want to extend.

Click the tool palette
dropdown arrow and click the
Sketch tool.

Construct a line to which you
want to extend the selected
line or lines.

Right-click anywhere on the
map and click Finish
Sketch. »

Editar * ‘ ~ | & = Task: [Extend]Trim Features =l

o_.l?/rr

FaraN
& 8

[l Create Tasks

Create New Featurs

i Create Z-Paint Line Features
=} Modify Tasks

Mirror Features

| Trim Features
Madify Feature
Calibrate Route Featurs
Madify Portion of a Line
Select Features Using 3 Ling

i Seleck Features Using an Are:
=) Topology Tasks

Modify Edge

~Reshape Edge

% Auko Complete Polygons

| | »

— 9

Snap To Feature 3
? Direction... Chrl+A
[ B Deflection. .. Chrl+F
Length... Chrl+L
Change Length
Absolute ®, ¥... Fé
Delta 2, ¥. .. Chrl+D

DitectionfLength...  Chrl+G

Parallel Chrl+P
Perpendicular Chrl+E
Segment Defleckion. .. F7
Replace Sketch

Tangent Curve... Chrl+T
Skreaming F3

Delete Sketch  ChrH-Delete

Square and Finist
Finish Part
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The lines are extended to the
Other methods of line you constructed.
extending or trimming a
line
Beyond the basic Extend/Trim
Features task, lines can be
extended using the advanced editor
Trim and Extend tools as well as
specific topology correction
methods when working with
topologies. These additional
functions are only available with
ArcEditor and Arclnfo software
packages.

The lines are extended to where the sketch was drawn.
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Flipping a line

When you modify a line by
trimming or extending it, the line
1s automatically trimmed or
extended from its last vertex.

However, if you prefer to trim or
extend a line from the first vertex
instead of the last, you can use
the Flip command. The Flip
command reverses the direction
of a line so that the last vertex of
the sketch becomes the first.

Tip

Working with topologies
For line feature classes or
shapefiles that are part of a
topology, the line direction is
involved with the topological rules
and the flip function will not be
permitted. For more information
on working with topologies, see
Chapter 4, ‘Editing topology’, in
this book.

EDITING EXISTING FEATURES

. Click the Task dropdown

arrow and click Modify
Feature.

2. Click the Edit tool.
3. Click the line whose direction

you want to change.
Right-click over any part of

the sketch and click Flip.

The sketch becomes inverted
(the first vertex becomes the
last, marked in red).

. When finished modifying the

line, right-click over any part
of the sketch and click Finish
Sketch.

Editor HIT| J v Task:

Modify Feature j

e

[=- Topalogy Tasks

[ Create Tasks

[=- Modify Tasks

i Create Mew Feature
- Create 2-Point Line Features

- Reshape Feature

- Cut Pokygon Features
- Mirror Features

- Exttend|Trim Features
®odfy Feature
- Calibrate Route Feature
- Modify Partion of a Line
- Select Features Using a Line
- Salect Features Using an Are.

- Modify Edge
- Reshape Edge
- duto Complete Pokygans

i ba Length
Dalabs Shabcy  Chrbsdialats
ieush Sateh. [

The first and last vertices of the line are reversed.
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Placing points
along a line

The Divide command creates
points at a given interval along
a line. For instance, you could
use Divide to place utility poles
along a primary.

You can create a specific
number of points that are
evenly spaced or you can
create points at a distance
interval you choose.

220

Click the Edit tool.

. Click the line you want to

divide.

. Click the Target layer
dropdown arrow and click the
point layer containing the
type of points you want to

place along the line.

. Click Editor and click

Divide. »

Editar v| -

Itility device

ki &

- Utility dz_chkt
Landuzse streetedge
Landuze centerline
Landuze buildings
. Landuse Parcels

Editar ‘

Start Editing
Stop Editing

Save Edits

Move...

Split. .

4 ..

' Buffer...

".? Capy Farallel.
MErge:. .
(=]
Intersect

Clip...

IMore Editing Tools

@ Walidate Features. ..

Snapping. ..

Options. ..
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EDITING EXISTING FEATURES

5. Click the first option and type

a number to place a specific
number of points evenly
along the line.

Or click the second option
and type a number to place
the points at a specific
interval in map units.

If the data has M values, you
can click the third option and
type a number to place the
points at a specific interval of
measure units

. Click OK.

The line is divided by points
placed along the line as
specified.

Divide

* Place |2 points along the line, spaced evenly

Flace pointz separated by every ID-D'I 35 units

B3

Place points separated by every I'I ADZ0275 measure units

[ o |

Canhicel

- -

The line is divided by points.
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Reshaping a line
or polygon

The Reshape Feature task lets
you reshape a line or polygon
by constructing a sketch over
the feature. The feature takes
the shape of the sketch from the
first place the sketch intersects
the feature to the last.

When you reshape a polygon,
if both endpoints of the sketch
are within the polygon, the

shape 1s added to the feature. »

Other ways to construct a
sketch

You can also use the Distance—
Distance tool, the Arc tool, the
Trace tool, or the Intersection tool
to create a sketch. For more
information, see Chapter 3,
‘Creating new features’.
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Click the Task dropdown
arrow and click Reshape
Feature.

Click the Edit tool.

Click the feature you want to
reshape.

Click the tool palette
dropdown arrow and click the
Sketch tool.

Create a line according to the
way you want the feature
reshaped.

Right-click anywhere on the
map and click Finish
Sketch. »

Editar ¥ | [ | &~ Task

& A4
ARl

& DA

Reshape Feature

= Create Tasks

= Modify Tasks
pe Feature -

Create Mew Feature
Creake 2-Point Line Features

Uk Polygon Features

- Mirrar Features

- ExkendTrim Features

- Modify Feature

- Calibrate Route Feature

- Modify Portion of a Line

- Select Features Using a Line
- Select Features Using an Are

[=- Topalagy Tasks

- Modify Edge
- Reshape Edge
- fAuko Complete Polvgons

| >

[

Snap To Feature
Direction...
Deflection...
Length...
Change Length
Absalute ¥, V...
Delta X, ¥...

Parallel

Perpendicular

Replace Sketch

Tangent Curve...

Streariing

Delete Sketch

Square andFinish

Finish Part

Direction/Length. .

Segment Deflection...

Chrl+a
Crl+F
Chrl+L

F&
Cr+D
CtrHG
Chrl+P
Chrl+E

F7

Corl+T

F&

CtriDelete

EpiTiNG IN ARcMaP




If the endpoints are outside the
polygon, the feature is cut
away.

When you reshape a line, both
endpoints of the sketch must be
on the same side of the line.
The line takes the shape of the
sketch you draw.

N

EDITING EXISTING FEATURES

The feature is reshaped.

The feature is reshaped according to the sketch you constructed.
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Adding and
deleting sketch
vertices

You can easily add vertices to
or delete vertices from a sketch
using the Insert Vertex and
Delete Vertex commands on the
Sketch context menu. By adding
or deleting vertices, you can
reshape a feature when you
obtain new or better geographic
data.

Suppose you have an existing
layer with curb lines and receive
an aerial photo that shows that
the lines in the layer are incor-
rectly shaped. Using the aerial »

Adding vertices from the
last vertex

You can add vertices to a feature
beginning from the last vertex of
the sketch. Click the Edit tool and
double-click the feature to see its
sketch. Then, click the Sketch tool

to begin digitizing vertices.
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Adding a vertex to a
sketch

1. Click the Task dropdown
arrow and click Modify
Feature.

2. Click the Edit tool and click
the line or polygon to which
you want to add a vertex.

3. Move the pointer to where
you want the vertex inserted
and right-click.

4. Click Insert Vertex.

A vertex is added to the
sketch.

5. When finished modifying the
line, right-click over any part
of the sketch and click Finish
Sketch.

Editor ”T| .f > Task:

Modify Feature ;I

e

- Create Tasks

= Topology Tasks

<

= Modify Tasks

Create Mew Feature
‘- Create 2-Paint Line Features

- Reshape Feature

- Cuk Pokygon Features
- Mirror Features

- Extend)Trim Features
= Modify Feature
- Calibrate Rouke Feature

- Modify Portion of a Line

- Select Feakures Using a Line
- Select Features Using an Are.

- Modify Edge
- Reshape Edge
- Auto Complete Polygons

| »

Route Measure Editing »

DElete Werbex

e

(= L

Flip

Trim to Length.. .

Delete Sketch Chrl+Delete

Finish Sketch Fz

Finish Part

Properties. ..

A new vertex

is added to
the sketch.
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photo as a backdrop, you can
add vertices to the curb lines as
needed, then reshape the
feature to match the photo by
moving the vertices to new
locations. You can also reshape
the curb line features by deleting
existing vertices from their
sketches.

To learn how to move a vertex, see
‘Moving a vertex in a sketch’ in
this chapter.

EDITING EXISTING FEATURES

Deleting a vertex from a
sketch

1. Click the Task dropdown
arrow and click Modify
Feature.

Click the Edit tool.

Click the line or polygon from
which you want to delete a
vertex.

4. Position the pointer over the
vertex you want to delete.

The pointer will change
appearance to have four
small arrows surrounding a
circle.

5. Right-click and click Delete
Vertex.

The vertex is deleted from
the sketch.

6. Right-click over any part of
the sketch and click Finish
Sketch.

The feature is reshaped.

Editar = ”_P:| f ~ Task:

Iodify Feature j

2

[=]- Create Tasks

- Create Mew Feature

-~ Create 2-Point Line Features
[=- Madify Tasks

- Reshape Feature

- Cut Polygon Features

- Mirror Features

- Extend|Trim Features

eature

- Calibrate Route Feature

- Modify Portion of a Line

- Select Feakures Using a Line
- Select Feakures Using an Are
= Topology Tasks

- Modify Edge
- Reshape Edge
- Auko Complete Polygons
4| | >
Routs Measure Editing »

TiyserVerior

Mave...
Move To..

Flip

Trim to Length..

Delete Sketch  Chrb+Delete:

Firish Sketch Fz
Firish Part
Properties. .
Snap To Feature »
Direckion... Chrl+A
Deflection... Chrl+F
Length... 4L

Change Length

Absoluts ¥, Y. F&
Delta ¥, V... crHD
Directionjlength...  Cirl+G

Faralls| Chrl+P
Perpendicular Cirl+E
Seqment Deflection...  F7
Replace Sketch

Tangent Curve...  Cirl+T
Streaming F&

Delete Sketch  Chrl+Delete

Square and iz
Finish Part

The vertex is deleted, and the feature is reshaped.
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Moving a vertex
in a sketch

Moving a vertex in a sketch
offers another way to modify or
reshape a feature.

ArcMap lets you move a vertex
in several ways: by dragging it,
by specifying new X,y coordi-
nates, or by moving it relative to
its current location.

You might choose to drag a
vertex to a new location when
you want to reshape a feature
according to additional data you
receive. For instance, you can
drag a vertex to reshape a road
feature in an existing layer in
order to match it to the feature in
a more accurate aerial photo.

You might move a vertex by
specifying new X,y locations
when you obtain additional
data that provides the exact
coordinate location at which the
vertex should be. For example,
suppose a parcel is resurveyed
and a new global positioning
system (GPS) point is obtained
for the parcel corner. You can
move the corner of the parcel to
match the location found by the
GPS by specitying the
equivalent location in Xy
coordinates. »
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Dragging a vertex

1. Click the Task dropdown
arrow and click Modify
Feature.

2. Click the Edit tool and click
the line or polygon whose
vertex you want to move.

3. Position the pointer over the
vertex you want to move.

The pointer will change
appearance to have four
small arrows surrounding a
circle.

4. Click and drag the vertex to
the desired location.

5. Right-click over any part of
the sketch and click Finish
Sketch.

The feature is reshaped.

Editar |IIT| .f ¥ Task:

Modify Feature ;I

e

= Create Tasks

reate Mew Feature
-~ Create 2-Point Line Features

= Madify Tasks

- Reshape Feature

- Cut Polygon Features

- Mirror Features

- Extend)Trim Features

= Modify Feature —
- Calibrate Route Feature

- Modify Portion of a Line

- Select Features Using a Line
- Select Features Using an Are

[=- Topology Tasks

4

- Modify Edge
--Reshape Edge
- Auka Cornplete Palygans

| »

Snap To Feature 3
Direction. .. Cerl+n
Deflection... CrrHF
Lenath... Chrl+L

Change Length

Absolute ¥, ¥... F&
Delta 2, ¥... hrl+D
DirectionfLength... k4G

Parallel Chr+P
Ferpendicular Chrl+E
Seament Deflection, .. F7

Replace Sketch

Tangent Curve. .. ChrHT

Streaming Fa

Delete Sketch  Crri+Delete

Sauate and|Finish
Finish Part:

The vertex is moved, and the feature is reshaped.
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The sketch context menu also
provides a way to move a
vertex relative to its current
location. Suppose an electrical
pole must be moved 15 feet east
and 5 feet north of its current
location due to a road widening.
Before moving the pole, you
must reshape its electrical line so
that the pole can connect to the
line in the new location; you can
do this by moving the vertex of
the electrical line on which the
pole sits using relative (delta)
X,y coordinates.

The original location of the
vertex as the origin (0,0) 1s used,
and the vertex 1s moved to the
new location using the map unit
coordinates you specity [(15,5)
in this example]. After the vertex
1s moved and the electrical line
1s reshaped, you can snap the
pole feature to the vertex in its
new location.

Maintaining a feature’s
shape when moving a
vertex

You can also move a vertex without
changing the shape of the feature.
For more information, see
‘Stretching a feature's geometry
proportionately’in this chapter.
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Moving a vertex by

specifying x,y
coordinates

1.

5. Type the x,y coordinates
where you want to move the

Click the Current Task
dropdown arrow and click

Modify Feature.

Click the Edit tool and click
the line or polygon whose
vertex you want to move.

Position the pointer over the
vertex you want to move until
the pointer changes.

Right-click and click Move To.

vertex.

The vertex is moved. »

Editor * ”T| ‘? > Task: |Modify Feature ;I
]

=l Create Tasks

Create Mew Feature

.- Create 2-Paint Line Features
= Modify Tasks

- Reshape Feature

- Cut Palygon Features

- Mirror Features

- Extend|Trim Features

& Modify Feature ——0
- Calibrate Route Feature

- Modify Portion of a Line

- Select Features Using a Line
- Select Features Using an Are.
[=]- Topology Tasks

- Modify Edge

- Reshape Edge

- Auko Complete Polvgons

4| | »
Route Measure Editing »
Insert Yerbex
Dielete Verke:x
Move, .,
Flip

Trim ko Length, ..

Delete Sketch  ChrlDelete
Finish Sketch Fz
Finish Part

Properties. ..

|221 1 283]2822 |388?115.81 54

—__The vertex is moved according

to the coordinates you specified.
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6. Figt ik overany part

. the sketch and click Finish
Undoing a vertex move

If you move a vertex and don't Sketeh.

want it to stay in the new location, The feature is reshaped.
click the Undo button on the

ArcMap Standard toolbar. The

vertex returns to its last position.

Click the Redo button if you want

to move the vertex back to the new

location.

The feature is reshaped.
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Moving a vertex relative
to its current location

1. Click the Task dropdown
arrow and click Modify
Feature.

2. Click the Edit tool and click
the line or polygon whose
vertex you want to move.

3. Position the pointer over the
vertex you want to move until
the pointer changes.

Right-click and click Move.

Type the delta x,y coordi-
nates where you want to
move the vertex. »

Editor = ”T| .? > Task:
i

Modify Feature LI

®

4]

[=- Create Tasks
i Create New Feature

[=1- Modify Tasks

Create 2-Poink Line Features
- Reshape Feature
- Cut Polygon Features

- Mirrar Features

- Madify Portion of a Line

- Select Features 1sing a Line
- Select Features Using an Are
[ Topalogy Tasks

- Modifv Edge

- Reshape Edge

- fuko Complste Polygons

| »

Route Measure Editing 3

Insert-Yertesx

Delete Vertex

Mawe To...

Flip

Ttim ko Length. ..

Delete Sketch  Ctrl+Delete
Finish Sketch Fz
Finish Part

Propetties. ..
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The vertex is moved.

. Right-click over any part of

the sketch and click Finish
Sketch.

The feature is reshaped.

The vertex is moved
according to the
coordinates you
specified.

The feature is reshaped.
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Changing the
properties of a
sketch

When creating a new feature or
modifying an existing one, you
can easily change the properties
of the sketch shape using the
Sketch Properties dialog box.

Using the Sketch Properties
dialog box, you can remove
parts from a multipart feature,
insert and delete vertices, and
alter the m- and z-values of
vertices.

Suppose you are editing a layer

that contains river features whose

shapes contain too many vertices.
You could use the Sketch
Properties dialog box to select
unwanted vertices and delete
them.

Tip
How do | know which
vertices | have selected?

As you select vertices in the dialog
box, they change color on the map.

EDITING EXISTING FEATURES

Deleting multiple vertices
from a feature

1.

Click the Edit tool and select
the feature whose shape you
want to modify.

Click the Task dropdown
arrow and click Modify
Feature to place the shape of
the feature in the edit sketch.

Right-click the sketch and
click Properties.

Select the vertices that you
want to remove by holding
down the Shift key and
clicking vertices from the
table. Use the Shift and Ctrl
keys to select more than one
vertex.

Click the Delete key or right-
click over the selected
vertices and click Delete.

The selected vertices are
deleted from the sketch.

Click Finish Sketch.

Route Measure Editing
Insert Yerkex

Delete Yertex

Move. ..

Mave Ta...

Flip

Trim ko Length. ..

Delets Sketch  Chrl+Delets

Task:

»
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[
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[=1- Modify Tasks

- Reshape Feature
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- Mirror Features

- Extend|Trim Features
=Modify Feature
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- Madify Portion of a Line

[=1- Topology Tasks

- Modify Edge

- Reshape Edge
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4

. Create 2-Paint Line Features

- Select Features Using a Line
- 3elect Features Using an Are

| »

Finish Sketch Fz2
Finish Part
Edit Sketch Properties
[ [
1] &1
4
£1.4334 40,0865
-81.4853 40.0842
-01.4884 40.0818 LI
Finizh Sketch



Modifying the

X,y coordinates

Ifyou don t want the added point to
be exactly at the midpoint between
two vertices, click the x or y column
and type in a new coordinate for
the point.

Insert vertices after a
selected vertex
You can insert vertices either

before or after the vertex that you
right-click on top of.
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Inserting a vertex at the
midpoint of a segment

1. Right-click over a segment of
the edit sketch and click
Properties.

2. Select the vertex before

which you wish to insert a
new vertex.

3. Right-click the selected vertex
and click Insert Before.

Route Measure Editing 3

Insers Vertes
Celete Yerte:x
Maove...

Maowve Tao...

Flip

Trim ko Length. ..

Delete Sketch  Chrl+Delste
Finish Sketch Fz
Finish Park
Prapel —0
Part ‘ | 3 | b | ﬁ
0 46 494916.46808 37670910,

47 484914.6250 3767096 5.,
48 484911,2188 3767101,
49 484907.9063 3TET106,
50 484904.6875 376F111.7...
Sl 494901.4585 376F117.2..,
52 484960.6563 3767156 5.
53 484995,2500 37EF1V9.Z..
54 485020.21353 3767140.0...

55  485114.09353 3767200.5...
56 .
E E =

ish Sketch

Tnisert After
Zoom To

é Delete

o

0.0000

-91.0162 BE.7124
: I 57 9351

[=

4 81847 £9.1578

0.0000 /./g

Vertex inserted at midpoint
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Removing a part from a
How do | know which parts multipart feature (1 ﬂ| &~

?
I l;lave sel;acted. " 1. Click the Edit tool and select x
?;{ i”hy;” se e;’ a 5 _"Vltﬁ Z’" ttz the feature you want to
elc roper les dia Og oXx, @ remove a part frOm.

segments for that part will appear Task: [vadry Feanre -
thicker. 2. Click the Task dropdown 1 Create Tesks

Create New Feature
arrow and click Modify oty pa o Lne Features
i eshape Feature
Featurc_n, to placg the multipart e oo e
shape in the edit sketch. o e
. . Mo akure:
3. Right-click the sketch and 9 Calbrats Reouks Festure
. . Madify Portion of a Line
click Properties. Selert Features Using a Lne
Select Features Using an Are:
4. Right-click the part that you ReueHearcEding b B Topckog Tess

. . Delete Vertex Auto Complete Polygons
delete key or right-click and oo, 4 [*
click Delete. W To,

5. Click Finish Sketch. -

want to remove and press the {? ITEE Ve Reshape Edge
5

Trim to Length...

Delete Sketch  Ctrl+Delete

Finish Sketch F2
Firish Part
Edit Sketch Properties ]
[Tx [ I =
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4 4045750625 37690642,
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Finish Sketch
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Using the Current Z control
When you add points to the edit
sketch, you can control the z-value
for each vertex using the Current Z
tool.

To use the Current Z tool, you must
first add it to a toolbar from the
Commands tab of the Customize
dialog box. The Current Z tool is
listed in the Editor category.
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Editing z- and m-values
of a feature

1. Click the Edit tool and select
the feature whose z- or m-
values you wish to edit.

2. Click the Task dropdown
arrow and click Modify
Feature.

3. Right-click on top of the
sketch and click Properties.

4. Select the vertex you wish to
modify.

5. Click the z or m field in the
table and type a new value.

6. Click Finish Sketch.

-—-—J_F- Raute Measure Editing »

*

0=

Insert vertex
Delete Verte::
M, ..

Move Tou..

Flip

Trim o Length...

Dilete Sketch

Finish Sketch
Finish Part
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10 |-111.9938  38.1206 518.2978
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Finish Sketch
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Scaling features

You can scale a feature—make
the entire feature larger or
smaller—using the Scale tool.
The feature 1s scaled based on the
location of the selection an-
chor—the small x located in the
center of selected features.

You might use the Scale tool
when working with data from a
new source in which the scale is
slightly different—for example,
subdivision parcels from a
surveyor. You can use the Scale
tool to scale parcels so that they
fit together properly.

To use the Scale tool, you must
first add it to a toolbar from the
Commands tab of the Customize
dialog box. The Scale tool is
available from the Editor
category. For more information
on adding a tool to a toolbar, see
Exploring ArcObjects or Using
ArcMap.

Tip

Moving the selection
anchor

To move the selection anchor of a
feature you want to scale, hold the
scaling pointer over the anchor
until the icon changes. Then, click
and drag the anchor to a new
location.

EDITING EXISTING FEATURES

&

o

1. Click the Edit tool. Editar v | h ‘? .
2. Click the feature you want to

scale.

3. Click the Scale tool.

Move the selection anchor if
necessary.

Click and drag the pointer
over the feature to scale it as
desired. »

Q== )
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Scaling more than one when you’re finished scaling
the feature.
feature

You can scale more than one The feature is scaled.
feature at the same time. Simply

select all the desired features and

move the selection anchor to the

desired location before using the

Scale tool.

Undoing scaling

To return a feature to its original
size after scaling it, click the Undo The feature is scaled.
button on the ArcMap Standard

toolbar.

Scale factor

You can scale features using a scale
factor instead of dragging the
mouse. Press the F key to set the
scale factor:

Scaling with snapping

Press the S key to add an auxiliary
selection anchor to the feature that
you are scaling. The auxiliary
selection anchor can be dragged
anywhere on the feature and will
snap to the features specified in the
current snapping environment.
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Clipping features

You can easily clip features that
touch or are within a buffered
distance of selected features.

Suppose that you want to
model the effect of a proposed
road-widening project on the
lots of a subdivision block. You
can do this using the Clip
command. Select the road
centerline where the proposed
widening is to occur, then click
Clip from the Editor menu. Type
the length measurement of the
widening and click the option to
Discard the area that intersects
to clip the subdivision lots.

When using the Discard the
area that intersects option, the
Clip command will buffer the
selected road feature and then
clip all portions of editable
features that are within the
buffered region. Using the
Preserve the area that intersects
option, all features that touch
the buffered feature will be
deleted.

EDITING EXISTING FEATURES

Select the feature you want
to use to clip features.

Click Editor and click Clip.

Type a buffer value. You can
leave the value as 0 if you
are using a polygon feature
to clip with.

. Click the type of clip opera-

tion you wish to use.

. Click OK to clip the feature.

S

Buffer Distance: |1 5 0K
‘when clipping features Cancel

" Preserve the area that intersects

1= Discard the area that intersects

o

Editor * |’T|
I Stark Editing

Stop Editing
Save Edits
Mowve..,
Splt. .

A Divide...

& Buffer...

A/ Gy Paralel..
[¥ErGE:
Lriam

Inbersech

More Editing Tools

@ Validate Features...

Snapping. ..

Options. ..

»
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Stretching geometry proportionately

Sometimes you want to stretch a feature without changing its
geometry (shape). Suppose you want to change the position of a
feature in relation to other features by moving a vertex. For
example, perhaps the data you have for an electric transmission
system is not as accurate as you would like. However, you have
other layers containing accurate surveyed points that coincide
with some of the transmission towers, power generating plants,
and substations. By moving the vertices of the transmission lines,
you can adjust the positions of the lines to the known surveyed
positions of the features in the more accurate layer. You can
change the positions of these vertices without changing the
general shape of the transmission lines by stretching the features
proportionately.

Proportionate stretching on

When you stretch a feature proportionately, the proportions of the
feature’s segments are maintained, thereby maintaining the
general shape of the feature. This is different from moving a
vertex to reshape a feature.

The graphics below show the difference between moving a vertex
to reshape a feature and moving a vertex while maintaining the
shape of the feature. The three graphics on the top show how a
feature is modified when its upper-right vertex is moved with
proportionate stretching turned on. The three graphics on the
bottom show how the same feature is reshaped when its upper-
right vertex is moved with proportionate stretching turned off.

R

Proportionate stretching off
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Stretching a
feature’s
geometry
proportionately

Within the Editing Options
menu, you can choose to stretch
the geometry of features propor-
tionately when moving vertices.
When you drag a vertex to a new
location with this option turned
on, the proportions of the
feature’s segments are main-
tained, thereby maintaining the
general shape of the feature.

You might want to stretch
features proportionately when
merging data from different data
sources—for example, utility
lines from one source and
subdivision parcels from another.

Suppose the data for the subdivi-
sion parcels 1s very accurate, but
the data for the utility lines 1s not
as accurate. While the shapes of
the utility lines are generally
correct, you want to change the
position of one line relative to
the parcels by moving a vertex.
By stretching the utility line
feature proportionately, you can
make it fit accurately with the
parcels without losing the general
shape of the line. »
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Modify Feature j

Click the Task drodeWn Editor ¥ ”T| & v Task
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You can turn on proportionate
stretching by checking a box on
the General tab of the Editing
Options dialog box. Uncheck the
box if you simply want to
reshape a feature without
maintaining proportionate
geometry.

To see how stretching a feature
proportionately looks in compari-
son to stretching a feature to
reshape it, see ‘Stretching
geometry proportionately’in this
chapter.
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7. Position the pointer over the
vertex you want to move until
the pointer changes.

8. Drag the vertex to the desired
location.

9. Right-click over any part of
the sketch and click Finish
Sketch.

The feature is stretched
proportionately.

— e —

A

/
X\QThe feature is stretched

Route Measure Editing 3
Insert Vertex

Delete Vertex

PiovE. .

115 TGher

Flip

Trinn ko Length,..

Delete Sketch  Ctrl+Delete

Finish Part

Properties.

proportionately.
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Spatial adjustment

IN THIS CHAPTER

About spatial adjustment
The Spatial Adjustment toolbar
About the transformation process

Creating displacement and identity
links

Using the Limited Adjustment Area
tools

Modifying the link and limited
adjustment area symbols

Selecting, modifying, and deleting
links

The Link Table and link files

Previewing and performing the
adjustment

Attribute Transfer Mapping and
tools

The Spatial Adjustment toolbar lets you transform, rubber sheet, and
edgematch features in your map. It works within ArcMap Editor to provide a
highly productive adjustment environment. Spatial adjustment supports a
variety of adjustment methods and will adjust all editable data sources.

Spatial adjustment commands and tools are located on an additional editing
toolbar called the Spatial Adjustment toolbar. These tools and commands
allow you to define a spatial adjustment. Since spatial adjustment operates
within an Edit session, you can leverage existing editing functionality, such as
snapping, to enhance your adjustments.

Along with the ability to spatially adjust your data, the Spatial Adjustment
toolbar also provides a way for you to transfer the attributes from one
feature to another. This tool is called the Attribute Transfer tool and relies on
matching common fields between two layers. Together, the adjustment and
attribute transfer functions available in the Spatial Adjustment tool allow you
to improve the quality of your data.
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About spatial adjustments

The following section briefly describes the spatial adjustment
methods and related concepts.

Transformations

Transformations convert data from one coordinate system to
another. They are often used to convert data from digitizer or
scanner units to real-world coordinates. Transformations can also
be used to shift your data within a coordinate system, such as
converting feet to meters.

The transformation functions are based on comparing the
coordinates of source and destination points, also called control
points, in special graphical elements called displacement links.
You may create these links interactively, pointing at known
source and destination locations, or by loading a link text file or
control points file.

By default, ArcMap supports three types of transformations:
affine, similarity, and projective.

L

Link

Before Transform

After Transform
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An affine transformation can differentially scale, skew, rotate, and
translate the data. The graphic below illustrates the four possible
changes:

»

L

Differential Scaling Skew
F 3 -
Py,
Ratation Tranzlation

The affine transformation function is:

X =Ax+By+C
y =Dx+Ey+F

where x and y are coordinates of the input layer and x” and y’ are
the transformed coordinates. A, B, C, D, E, and F are determined
by comparing the location of source and destination control
points. They scale, skew, rotate, and translate the layer
coordinates.

The affine transformation requires a minimum of three
displacement links.
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The similarity transformation scales, rotates, and translates the
data. It will not independently scale the axes, nor will it introduce
any skew. It maintains the aspect ratio of the features
transformed.

The similarity transform function is:
x'= Ax+By+Cy =-Bx+Ay+F
where:

A=s-cost

B=s-sint

C = translation in x direction

F = translation in y direction

and:

s = scale change (same in x and y directions)
t = rotation angle, measured counterclockwise from the x-axis

A similarity transformation requires a minimum of two
displacement links.

The projective transformation is based on a more complex formula
that requires a minimum of four displacement links:

x' =(Ax+By+C)/(Gx+Hy+1)
y'=(Dx+Ey+F)/(Gx+Hy+1)

This method is used to transform data captured directly from
aerial photography. For more information, please refer to one of
the photogrammetric texts listed in ‘References’ at the end of this
section.

SPATIAL ADJUSTMENT

Understanding residual and root mean square
(RMS)

The transformation parameters are a best fit between the source
and destination control points. If you use the transformation
parameters to transform the actual source control points, the
transformed output locations won’t match the true output control
point locations. This is known as the residual error; it is a
measure of the fit between the true locations and the transformed
locations of the output control points. This error is generated for
each displacement link.

An RMS error is calculated for each transformation performed. It
indicates how good the derived transformation is. The following
example illustrates the relative location of four destination control
points and the transformed source control points:

-+- Destination control points

‘|‘ Transformed source control points

m Errors
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The RMS error measures the errors between the destination
control points and the transformed locations of the source
control points.

z z z z
e+ e+ + . +em
FMES error = 1 2 3 n

The transformation is derived using least squares, so more links
can be given than are necessary.
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Rubber sheeting

Geometric distortions commonly occur in source maps. They may
be introduced by imperfect registration in map compilation, lack
of geodetic control in source data, or a variety of other causes.
Rubber sheeting corrects flaws through the geometric adjustment
of coordinates.

The source layer—drawn with solid lines—is adjusted to the
more accurate target layer.

During rubber sheeting, the surface is literally stretched, moving
features using a piecewise transformation that preserves straight
lines. Similar to transformations, displacement links are used in
rubber sheeting to determine where features are moved.

Conflation applications use rubber sheeting to align layers in
preparation for transferring attributes.
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Edgematching

The edgematching process aligns features along the edge of one
layer to features of an adjoining layer. The layer with the least-
accurate features is adjusted, and the other adjoining layer is
used as the control.

.......................

Source Layer Target Layer

SPATIAL ADJUSTMENT

Attribute transfer

Attribute transfer is typically used to copy attributes from a less
accurate layer to a more accurate one. For example, it can be used
to transfer the names of hydrological features from a previously
digitized and highly generalized 1:500,000-scale map to a more
detailed 1:24,000-scale map.

In ArcMap, you can specify what attributes to transfer between
layers, then interactively choose the source and target features.
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The Spatial Adjustment toolbar

Displacement View link
link tools table tool
Identity link
Select and limited
elements adjustment Attribute
tool area tools transfer tool

Spatial Adjustment

spatial &djustment = | kL ?'®| H b2 | | =

Seb adjust Data. ..

Spatial Adjustment——  &djustment Methads

» |T Transformation - Affine

— Adjustment methods

commands

commands q
Il Adiust Transfarmation - Projective
Ereview Window Transfarmation - Sirilarity —
Links b — Rubbersheet
= Edge Snap
Attribute Transfer —— e Akkribute Transfer Mapping. ..
Mapping command
options. ..
i Cpen Links File, ..
—— Save Links File...

Spatial Adjustment
options
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An overview of the spatial adjustment process

The following is a general overview of how to use ArcMap, the
Editor toolbar, and the Spatial Adjustment toolbar to adjust your
data. Each of the following steps is outlined in detail in this
chapter or other chapters in this book.

1. Start ArcMap.

2. Create a new map or open an existing one.

DEFH%

Open button

New map file button
3. Add the data you want to edit to your map.
Ky | \-I;,

Add data button

If there are no existing layers for the feature classes you want
to edit, you can create them using ArcCatalog. For more

information on creating a feature layer, see Using ArcCatalog.

4. Add the Editor toolbar to ArcMap.

%ﬂw'w

Editor toolbar button

SPATIAL ADJUSTMENT

5. Add the Spatial Adjustment toolbar to ArcMap.

4 |7 Iain Menu
|7 Standard
|T Tools
’7 Draw
[v Editar
Spatial Adjustment

6. Choose Start Editing from the Editor menu.

J Editar |

Start Editing

Stop Editing

Sae Edits

[z /=0
Sl

/" Divide...

N Euffer.,

i Copy Paralel..
[MErge
Lrajcary
Initersest

i,
ﬁ‘ Integrate

1 Yalidate Selecknn, ..

SRR

OIS,
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7. Click Spatial Adjustment, point to Adjustment Methods, and 10. Choose Stop Editing from the Editor menu and click Yes when
click one of the Transformation methods to choose a spatial prompted to save your edits.
adjustment method.

J Editar = |
Spatial Adjustment = | Crert Bt
il di
Set Adjust Data | Stop El:litinl;]
A tion - Affine
I Adjust Transfarmation - Projeckive Save Edits
Preview Window Transformation - Similarity M
It » Rubbershest Cl.\"E. .
= 5 g Edge Snap Sl
mee Attribute Transfer Mapping. .. /
= Diides.
. % Euffer
5 zopy Batallel.
8. Click the Displacement Link tools to create displacement links. IMerge
Wpijalp}
Interseck:
k _'{4- _?- Q} i,

l i Integrate
Displacement ¢ Yalidate Seleckinni,
Link tools —

. Ciptions. ..
9. Perform the adjustment.
There is no need to save the map—all edits made to the
| PR | database will automatically be reflected the next time you
Set Adjust Data... h
Adjustment Methods 4 Open the map.
el oyt |

Preview Window

Links »

Arr

e Attribute TransFer Mapping

Opkions. ..
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Adding the
Spatial
Adjustment
toolbar

Before adjusting geographic

feature data within ArcMap,

you must first add the Spatial
Adjustment toolbar.

Tip

Adding the Spatial
Adjustment toolbar using
the Customize dialog box
Click the Tools menu and click
Customize. In the Customize dialog
box, click the Toolbars tab and
check Spatial Adjustment.

SPATIAL ADJUSTMENT

1. Start ArcMap.

2. Click the View menu, point to
Toolbars, and click Spatial
Adjustment to display the
Spatial Adjustment toolbar.

3. Click the toolbar’s title bar
and drag it to the top of the
ArcMap application window.

Toolbars

> |7 Iain Menu
|T Standard
|T Tools
|7 Draw
[v Editar

3
% Untitled - ArcMap - ArcInfo [_[O] %]
Ele Edt Vew [nsert Selection [ools Window Help |
Dewaa|rmex|s = e ko]
Editor ¥ ‘ S ‘ &~ ‘ Task: [Create Hew Feature = ‘ Teract | = |/ @ |}; |
W
Spatial Adjustment ¥ ‘ | S, Y | B kg ‘ ‘2 |?+
Display [ Source ] BRI B
ngwmgv k@‘D' A‘E“hm B I H‘A‘ S Sy v~
| [75.22 958,44 Unknown Units | 4
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Choosing the
input data for
adjustment

The first step in the spatial
adjustment process is to
choose the input data for the
adjustment. You have the
option to adjust selected
features or all the features in
the layer. These settings are
available in the Choose Input
for Adjustment dialog box.

Tip

All selection methods are
supported

The Spatial Adjustment tool will
honor selections performed
interactively or by an attribute
query.

250

1.

Click the Spatial Adjustment
menu and click Set Adjust
Data.

The Choose Input For
Adjustment dialog box
appears.

Choose whether to adjust
selected features in a layer or
all features in a layer.

Spatial Adjustment = |

Adjustment Methads
180 adjust

Preview Window

Links »

Ev Attribute Transfer Mapping...

Options...

Choose Input For Adjustment

—"w'hat data in your current editing session do you want o adjust?

iz performed will be adjusted.

i All features in these layers:

I Selected features. Any features that are selected when adjustment

DTaxParceIs
[CimpartBuildings

) s§|ecmu|
Clear All |

.

Cancel
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Choosing a
transformation
method

The Spatial Adjustment tool
supports three types of
transformation methods: affine,
projective, and similarity.
Choose a transformation
method from the Adjustment
Methods submenu.

For more information on the
spatial adjustment methods, see the
introductory material with this
chapter.

SPATIAL ADJUSTMENT

1.

Click the Spatial Adjustment
menu, point to Adjustment
Methods, and click a
Transformation method.

Spatial Adjustment ¥ ‘

Set Adjust Data. .. |

Adjustment Methods » R Trarsformation - Affine

1% Adjust TransFormation - Frojective
Preview Window Transformation - Similarity
Links » Rubbersheet

= Edge Snap
rme Attribute Transfer Mapping. ..

options, ..
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Choosing a
rubber sheet
method

The Spatial Adjustment tool
supports two types of rubber
sheet methods: Natural
Neighbor and Linear. Choose
Rubbersheet from the
Adjustment Methods submenu.
Once you have chosen
Rubbersheet, you may specify a
rubber sheet method in the
Adjustment Properties dialog
box. The Natural Neighbor
method 1s the default.

252

. Click the Spatial Adjustment

menu, point to Adjustment
Methods, and click
Rubbersheet.

. Click the Spatial Adjustment

menu and click Options.

The Adjustment Properties
dialog box appears.

. Click the Adjustment method

dropdown arrow and choose
Rubbersheet.

. Click the Adjustment method

Options button.

The Rubbersheet properties
dialog box will appear.

. Click the Natural Neighbor or

Linear method and click OK.

. Click OK to dismiss the

Adjustment Properties dialog
box.

Spatial Adjustment |

Spatial Adjustment ~ |

Set Adjust Data, ., |

Adjustment Methods
I3 adjust

Preview Window

Transformation - Affine

Transformation - Projective

Transformation - Similarity

Links » |7

e Attribute Transfer Mapping |

Edge Snap

Options. ..

Set Adjust Data. ..
Adjustment Methods »

11 Adjtrst

Preview Window

Links »

;"_ﬂ- Attribute Transfer Mapping

Adjustment Properties [ 7] x]

General | Edge Match |

00

Adjustment methad
{ [Frubbershest =] Optiens..

————| Displacement Link Spmbol
H |dentity Link. Symbol

Limited Adjustment Area Symbol

Concel || zopy |

Rubbersheet [ 7] x]

General |

Method |
’7(: Hatural Meighbar © Linear

TR I Cancel Lpply
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Choosing an
edge snap
method

The Spatial Adjustment tool
supports two types of Edge
Snap methods: Smooth and
Line. Choose Edge Snap from
the Adjustment methods
submenu. Once you have
chosen Edge Snap, you may
specify an edge snap method in
the Adjustment Properties
dialog box.

When using the Smooth edge
snap method, vertices at the
link source point are moved to
the destination point. The
remaining vertices are also
moved to give an overall
smoothing effect.

When using the Line edge snap
method, only the vertices at the
link source point are moved to
the destination point. The
remaining vertices on the
feature remain unchanged.

The Smooth method i1s the
default.

SPATIAL ADJUSTMENT

. Click the Spatial Adjustment

menu, point to Adjustment
Methods, and click Edge
Snap.

. Click the Spatial Adjustment

menu and click Options.

The Adjustment Properties
dialog box appears.

. Click the Adjustment method

dropdown arrow and click
Edge Snap.

. Click the Adjustment method

Options button.

The Edge Snap dialog box
will appear.

. Click the Smooth or Line

method.

. Check the box if you want to

adjust to the midpoint of the
links, then click OK.

. Click OK to close the Adjust-

ment Properties dialog box.

Spatial Adjustment |

Set Adjust Dal

Adjustrment Methods
T adst

Preview Window

Links

=

Options. ..

Spatial Adjustment * ‘

Set Adjust Data,..

Adjustment Methads
I3 adinst

Preview Window

Links

i ttribute Transfer Mapping

Adjustment Properties

General | Edge Match |

-'[- Attribute Transfer Mapping

Transformation - AFfine
Transformation - Projective
Transformation - Similarity

Rubbersheet

[2]x]

Adjustment methad
’VIEdge Snap J DOptions...
—— | Displacement Link Symbol

H Iefentity Link Sy

Limited Adjustment Area Symbol

mbol

o0

T R =

Edge Snap

General |

Methad

’75' Smooth " Line

™ Adiust to midpaint of links

R I Cancel Apply
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Setting the edge
snap properties

The Edge Snap adjustment
method requires more property
settings than other methods.
These property settings are
located in the Edge Match tab
of the Adjustment Properties
dialog box.

Choose the source and target
layers. The source layer’s
features will be edgematched to
the target layer’s features. If
you choose to adjust to the
midpoints of the links, features
from both layers will be
adjusted.

You have the option to specify
one link per destination point
and to prevent duplicate links.
These settings can help you
avoid creating unnecessary
links. The Spatial Adjustment
tool supports the ability to use
attributes to enhance the
edgematching process. Based
on the Attribute Transfer
Mapping dialog box, you have
the option to match fields
between the source and target
layers and use common
attributes to define the
edgematch. This function can
help ensure the accuracy of the
edgematch.
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. Click the Spatial Adjustment

menu and click Options.

The Adjustment Properties
dialog box appears.

2. Click the Edge Match tab.
3. Click the Source Layer

10.
. Click OK when finished

11

12.

dropdown arrow and choose
a source layer.

Click the Target Layer
dropdown arrow and choose
a target layer.

Check Use Attributes if you
want to use attributes to
enhance the edgematch.

If you only want one link for
each destination point, check
the appropriate box.

If you want to prevent
duplicate links, check the
appropriate box.

Click the Attributes button if
you chose to use attributes.

The Edgematch Attributes
dialog box appears.

Match the source and target
layer fields.

Click Add.

matching fields.

Click OK to close the
Adjustment Properties dialog
box.

Spatial Adjustment ‘

Set Adjust Data...
Adjustment Methods

LU aduse

Previev Window

Links

Attributs Transfer Mapping

Adjustment Properties
General Edge Match |
Sounce Layer: Target Layer
|Hoads_5uulh j |Hoads_North ﬂ
1~ Atribu
e__. ¥ Use Attibutes Atrbutes.. = e
e—— ¥ Ore link for sach to paint
¥ Prevent duplicate links
aK I Caneel Apply
T

7]

Source Layper

®

o

Target Layer

Fioads_South

[

[Roads_Hontn =l

FEA_CODE
Shape_Length

£dd

Matched Fisld 1

FEA_CODE

Auto Match I

HAME

NAME

| 1|

Remove

(& ==y
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Creating
displacement
links

Before you adjust your data,
you must create displacement
links to define the source and
destination coordinates for the
adjustment. Links are
represented as arrows with the
arrowhead pointing toward the
destination location. Links can
be created manually or loaded
by means of a link file.

Displacement links are
represented as graphic elements
in the map. You can change the
symbol, size, and color of
displacement links.

Tip

Use snhapping to ensure
accurate link placement

Use the Snapping Environment tool
to set the snapping agents and
features. Snapping will ensure that
links are created at the vertices,
edges, or endpoints of features.

SPATIAL ADJUSTMENT

. Position the cursor over the

. Click the New Displacement R f ?. @

link tool on the Spatial
Adjustment toolbar.

. Position the cursor over the

source location and click
once to start adding a link.

destination location and click
once to finish adding the link.

A displacement link now
connects the source location
to the destination location.
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Creating multiple
displacement
links

You can create multiple
displacement links using the
Multi Displacement Links tool.
The Multi Displacement Links
tool 1s useful for areas that
require many links, such as
curve features. This tool can
also help you save time by
allowing you to create many
links at once.

Tip

Snap to edges when using
the Multi Displacement
Links tool

It is best to snap to the edges of
features when creating multiple

links.
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1.

Click the Multi Displacement
Links tool on the Spatial
Adjustment toolbar.

Position the cursor over the
source feature and click
once.

Position the cursor over the
target feature and click once.

The Number of links dialog
box will appear. This dialog
box allows you to specify

how many links to create. »

R S 7S
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4. Enter a Number of Links Number of Iinksﬁ
value and press Enter.
The default is 10. =

Based on the value you
entered, the multiple links
are created, and now
connect the source feature to
the target feature.

_o
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Creating identity
links

Identity links can be used to
hold features in place at
specified locations. Identity
links can serve as anchors
because they prevent the
movement of features during an
adjustment.

Identity links are only available
when using the Rubbersheet
adjustment method. Like
displacement links, identity
links are represented as graphic
elements in the map.
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1.

Click the New Identity Link
tool on the Spatial Adjust-
ment toolbar.

Position the cursor over the
source location and click
once.

Add identity links to locations
to prevent the movement of
features during an
adjustment.
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Using the Limited

Adjustment Area
tools

You can limit the scope of an
adjustment area by using the
Limited Adjustment Area tool.
This tool is only available for
the Rubbersheet adjustment
method.

This tool allows you to draw a
polygon shape around the
features you wish to adjust.
Any features that are outside
this polygon area will not be
affected by the adjustment,
regardless of whether or not
they are selected. The Limited

Adjustment Area tool provides

similar feature anchoring as

identity links. However, in cases

where you must add many

identity links, using the Limited
Adjustment Area tool may help

you save time.

SPATIAL ADJUSTMENT

Creating a limited
adjustment area

1.

Click the New Limited
Adjustment Area tool on the
Spatial Adjustment toolbar.

Using the cursor on the map,
draw a polygon around the
area you wish to rubber
sheet. Double-click to
complete the polygon.

Features outside of this
polygon will not be affected
during the adjustment.

Click the Clear Limited
Adjustment Area tool on the
Spatial Adjustment toolbar to
remove the limited
adjustment area polygon.
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1 1. Click the Edge Match tool on = | -2z
USIng the Edge the Spatial Adjustment = | C

Match tool toolbar. 6

2. Drag a box around the
features you want to

The Edge Match tool allows
you to create multiple

displacement links that connect edgematch.

the edges of two adjacent Links will now connect the Y,
layers. Once you have set the edges of the source layer to

appropriate snapping agents the edges of the target layer.

and tolerance, use the tool to
drag a box around the features
you wish to edgematch. This
will create links between the
closest source and target
features by default.

N

You can also use additional
properties to enhance the link
creation process, such as
restricting one link per destina-
tion point and preventing
duplicate links.

These properties, combined

with the proper snapping
settings, can help ensure an
accurate edgematch.

Tip

Use attributes to refine the
edgematch

The Use Attributes option located
in the Edge Match properties
dialog box can assist in the
creation of links by ensuring they

connect to features that share
common attribute values.
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Modifying the link
and limited
adjustment area
symbols

You can customize the symbol-
ogy of the displacement links,
identity links, and limited
adjustment area. These settings
are in the Adjustment Properties
dialog box. When you click the
Displacement Link Symbol,
Identity Link Symbol, or Limited
Adjustment Area Symbol
buttons, the Symbol Selector
dialog box appears. Use this
window to choose a new style,
size, and color for the links and
limited adjustment area. The
Symbol Selector will present
options to modify the symbols
based on the graphical
element’s geometry type.

SPATIAL ADJUSTMENT

. Click the Spatial Adjustment

menu and click Options.

The Adjustment Properties
dialog box appears.

. Click the Displacement Link

Symbol, Identity Link Symbol,
or Limited Adjustment Area
Symbol button.

The Symbol Selector dialog
box appears.

. Choose a different symbol,

change the symbol size, and/
or specify a new symbol
color, then click OK.

. Click OK to close the Adjust-

ment Properties dialog box.

Spatial Adjustment |

Set Adjust Data...
Adjustment Methods »

I Edjust

Presvies Window

Links »

o "‘f Attribute Transfer Mapping

Adjustment Properties ﬂ m
General | Edae Match |
Adjustment method
(Iﬂubbersheet j Optiors... |
—bl Dizplacement Link Symbal
B | Identity Link Symbal
Limited Adjustment Area Symbol
Ok, I Cancel | Lpply |
Symbol Selector EHE
Categony [ 41 5| |l
Highway Highway Ramp  Expressway
~Options————————————
coor -
EvpresswayRamp  Major Road  Aterial Stest width: 100 =
. 3
Collector Strest  Riesidertial Stest — Riaiload
- [ JE— Prapsiies.
River Boundsry,  Boundayy, State %‘
National
Save... Heset
i -
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Selecting links Selecting a link

1. Click the Select Elements
Displacement and identity links tool on the Spatial Adjust-
are selected with the Select ment toolbar.
Elements tool located on the

Spetvell A st 2. Position the cursor over the

link you want to select and
Links must be selected prior to click once.

modifying or deleting a link. Selection grips will appear at

the endpoints of the link.
Tip
Use the Select Elements
tool on the ArcMap
standard toolbar

You can also select links by using
the Select Elements tool.

262

EpiTiNG IN ARcMar



Selecting multiple links

Use the Shift key to select 1.

more than one link at a
time

You can select multiple links by )

holding down the Shift key while
clicking links with the Select
Elements tool.

Tip

Use the Select All
Elements command

You can select all the links in the
map by using the Select All
Elements command. Click the Edit
menu and click Select All Elements.

SPATIAL ADJUSTMENT

Click the Select Elements
tool on the Spatial Adjust-
ment toolbar.

. Drag a box around the links

you want to select.

Selection grips will appear at
the endpoints of the links.

R & & &

o

1
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M |f in 1. Click the Select Elements
Od y g tool on the Spatial Adjust-

displacement ment toolbar.

|in kS 2. Position the cursor over the
link you want to modify and

Displacement links can be click once.

modified by using the Modify Selection grips will appear at

Link tool. They must be the endpoints of the link. »

selected prior to modifying
them. Links can be modified
both inside or outside of an edit
session. You can modify links at
their source or destination
location or move the entire link
to a new location.

Tip

Use the Select Elements
tool to modify identity links
You can modify identity links with
the Select Elements tool. Simply
click an identity link and drag it to
anew location.
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3. Click the Modify link tool on
the Spatial Adjustment
toolbar.

4. Position the cursor over the
source or destination point of
the link.

The link cursor changes to an
arrow cursor.

5. Move the endpoint of the link
to the desired location.
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Deleting
displacement
links

Displacement links can be
deleted by using the Delete
command or pressing the Delete
key. Links must first be selected
in order to delete them. Links
can be deleted both inside or
outside of an edit session.

Tip

Use the Delete command to
remove links

Click the Edit menu and click

Delete to remove links.

Tip

Delete links with the Link
Table

You can also delete links with the
Link Table. Right-click a link
record to open the context menu
and click Delete link(s) to open the
link table; see ‘Viewing the Link
Table’ later in this chapter.
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Deleting a link

1. Click the Select Elements
tool on the Spatial Adjust-
ment toolbar.

2. Position the cursor over the
link you want to delete and
click once.

Selection grips will appear at
the endpoints of the link.

3. Press the Delete key.

R S F S

o
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SPATIAL ADJUSTMENT

Deleting multiple links

1. Click the Select Elements
tool on the Spatial Adjust-
ment toolbar.

2. Drag a box around the links
you want to delete.

You can also select multiple
links by holding down the
Shift key while selecting
links.

3. Press the Delete key.
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Viewing the Link
Table

The Link Table displays
displacement links in a tabular
format. This table displays the
source and destination
coordinates of the links, the
link IDs, and the residual error
of the adjustment (residual
errors will only be displayed for
Transformation adjustments).

You can select links by clicking
a row in the table. Coordinate
values can be edited for the
selected links. You can select
multiple links by holding down
Shift while selecting rows.
When a link is selected, right-
click to open the Link Table
context menu. This menu
supports commands to flash
links, pan and zoom to links,
and delete links.

Open the Link Table from
the toolbar

You can also open the Link Table
by clicking the View Link Table
button (shown below), located on
the Spatial Adjustment toolbar.

4|
4+
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Click the Spatial Adjustment
menu, point to Links, and
click View Link Table.

The Link Table dialog box
appears.

Click a row in the link table to
highlight a link.

With a link record highlighted,
you can edit the coordinates
of the link or delete the link by
clicking Delete Link.

Right-click the highlighted
link to access the Link Table
context menu. You can pan to
the link, zoom to the link,
select the link, and delete the
link with the commands
offered in this menu.

When finished working with
the Link Table, click Close to
close the window.

Spatial Adjustment = ‘

Set Adjust Data...
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Opening a link
file

Link files are text files that
contain source and destination
coordinates that define an
adjustment. The Spatial
Adjustment tool supports tab-
delimited link files that contain
either four or five columns. A
four-column link file consists of
two pairs of source and
destination coordinate values.
A five-column link file consists
of an ID column (string or
numeric) that precedes two
pairs of source and destination
coordinate values.

When you open a link file, the
Spatial Adjustment tool
automatically creates displace-
ment links in the map based on
the source and destination
coordinate values in the file.
Link files can help you save
time by automating the link
creation process.

SPATIAL ADJUSTMENT

1.

Click the Spatial Adjustment
menu, point to Links, and
click Open Links File.

The Open dialog box
appears.

. Click the Look in dropdown

arrow and navigate to the
folder where the link file
resides.

Double-click the link file to
load it.

Displacement links will be
automatically created in the
map.

Spatial Adjustment = |

Set Adjusk Data...
Adjustment Methads b

Il Adjust

Preview Window

tribute Transfer Mapping

Save Links File...
Wiew Link Table. .

Options. ..

Wiew Control Points

©pen Control Points File...

Open
Laak jr I 3 Data

rl = ®= ek E-

File name:

|SubdivisionLink File.tat

Open I

Files of type: ITexl [.t]

I Open as read-only

j Cancel |

Z
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Saving a link file

You can create a link file from
the existing displacement links
in the map using the Save Links
File command. This command
opens a Save dialog box and
allows you to navigate to the
folder of your choice and name
the new link file. You also have
the option to save link IDs. The
link file 1s saved as a tab-
delimited text file.
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. Click the Spatial Adjustment

menu, point to Links, and
click Save Links File.

The Save Links dialog box
appears.

. Click the Save in dropdown

arrow and navigate to the
folder where you want to
save the link file.

Enter a name for the link file.
4. Click Save.
5. Choose whether or not to

save link IDs.

Spatial Adjustment ‘

Set Adjust Data. ..
Adjustment Methods 3

1% adjuse

Preview Window

™M= Attribute Transfer Mapping

Options...

Open Control Points Fils. ..

Open Links File..,

View Link Table. .

View Control Paints
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7
Save Links
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Opening a
Control Point file

Control Point files are text files
that contain destination
coordinates that define part of
an adjustment. The Spatial
Adjustment tool supports tab-
delimited Control Point files
that contain either two or three
columns. A two-column Control
Points file consists of a pair of
destination coordinate values.
A three-column Control Points
file consists of an ID column
(string or numeric) that
precedes a pair of destination
coordinate values. Control
points may represent known
locations of features from GPS
or ground survey and are
displayed in the Control Points
Window.

SPATIAL ADJUSTMENT

1.

Click the Spatial Adjustment
menu, point to Links, and
click Open Control Points
File.

The Open dialog box
appears.

Click the Look in dropdown
arrow and navigate to the
folder where the control point
file resides.

Double-click the control point
file to load it.

The Control Points Window
appears.

Spatial Adjustment = ‘
" Set Adjust Data...
Adjustment Mathods 3
T adiust
Preview Window
Gpen Links ..

Save Links Fie. ..
Visw Link Table. ..

Tiee Attribute Transfer Mapping

Optians. ..

Wiew Contral Points

Open L2l

[ o e =

Laak jr I 3 Data

File name:

|SubdivisionLink Fie.tat

Dpen I
j Cancel

Files of lype: IText [F.tt]

™ Open as (ead-only

Control Points Window B
D | # Destination | ' Destination |
ZZM127500000 337486624393
2220816.249999  387E97.062493
2221114500000 388553812500
Z2A0842 743999 3BB47E. 281249
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Creating
displacement
links from control
points

Opening a control point file
does not automatically create
displacement links as in the
case of link files. You must
manually create the links from
the control points. This requires
that you open the Control
Points Window with the View
Control Points command, then
double-click each row to create
a destination link in the map.
Once the link is created at the
destination location, you must
then finish adding the link to
the source location. This will
connect the source feature to
the target feature. Repeat this
process until all the control
point rows are removed from
the Control Points Window.
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1.

Click the Spatial Adjustment
menu, point to Links, and
click View Control Points.

The Control Points Window
appears.

Double-click a row in the
Control Points Window.

This will create a link that is
shapped to a destination
location. »

Spatial Adjustment |
b Set adjust Data...
Adjustment Methods »
180 Adjust
Preview Window
pentinks ...

Attribute Transfer Mapping Sawe Links File...
Wiew Link Table. ..

Options. ..

Open Conkral Points File. ..

Corkrol Points

Control Points Window B
1] | # Destination | %" Destination |

2221127500000 38¥486.624333
2220816.249333  38¥637.062433
2221114500000 388563.812500
2220842743333 388476.281249

Control Points ¥Window B

1D % Destination ' Destination
Qoo 99
2220816.249999  357697.062498
2221114500000 358563812500
2220842749999 38B4VE 281249
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3. Snap the link to a source
location.

The row is now removed from
the Control Points Window.

4. Repeat steps 2 and 3 until all
the rows in the Control Points
Window are removed and
converted into displacement
links.

1
i

Control Points Window =]
[In] | 7 Destination | Y Destination |
22127 R00000 387486624939
ZXA01E.249999  357YESY 02433  — —o

2221114500000 388563.812500
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Previewing the
adjustment

You can preview an adjustment
using the Adjustment Preview
Window. This window allows
you to view the results of an
adjustment prior to performing
the adjustment in the map. You
can use standard ArcMap
Zoom and Pan commands in
this window to closely examine
how the adjustment will affect
your features. This allows you
an opportunity to go back in
the map and make modifications
before you adjust your data.
Additionally, the Adjustment
Preview Window supports its
own display commands from a
context menu, such as zooming
to the dataframe’s extent, and
tracking the data frame’s extent.

The Adjustment Preview
Window can help you save time
and unnecessary edits by
giving you a glimpse of how the
adjustment will turn out.
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1.

Click the Spatial Adjustment
menu and click Preview
Window.

The Adjustment Preview
Window appeatrs.

Examine the adjustment
more closely by using the
Zoom and Pan commands on
the standard map display
toolbar.

You can access additional
commands by right-clicking
inside the Adjustment
Preview Window to open the
context menu.

Spatial Adjustment ¥ |

Set adjust Data...
Adjustment Methods »

12 et

Links 13

e Attribute Transfer Mapping. ..

options. ..

Adjustment Preview Window

Adjustment Preview Window

Full Extent
Zoom Ta Data Frame Extent
Track Data Frame Extent

Only Draw Data In Extent
Refresh |

o
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Performing the 1. Click the Spatial Adjustment

menu and click Adjust.

adJUStment The data is now adjusted.

Once you have chosen which
data to adjust, selected an
adjustment method, set the
adjustment properties, and
created links and limited
adjustment areas, you can
adjust the data. Clicking the
Adjust command will execute
the spatial adjustment.

Tip
Use the Undo command to
undo an adjustment

All adjustments can be undone by
clicking the Undo button:

[

SPATIAL ADJUSTMENT

/
— =
-

S

Spatial Adjustment ¥ |

Set Adjust Data. ..
Adjustrment Methods »

Preview Window

Links »

::ﬁg Attribute TransFer Mapping

Options, ..
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Attribute Transfer
Mapping

The Attribute Transfer Mapping
functions support the interactive
transfer of attributes between
features. The Attribute Transfer
Mapping dialog box allows you
to set the source and target
layers and specify which fields to
use as criteria for the attribute
transfer. Once you have identified
the common fields in the source
and target layers, they are
matched. These matched fields
define which attributes are
transferred when using the
Attribute Transfer tool. You also
have the option to transfer the
geometry of the feature by
checking the Transfer Geometry
check box.

Tip

Using the Auto Match
command to match multiple
fields at once

You can use the Auto Match
command to match multiple fields

at once based on common field
names.
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. Click the Spatial Adjustment

menu and click Attribute
Transfer Mapping.

The Attribute Transfer

Mapping dialog box appears.
. Click the Source Layer

dropdown arrow and choose
a layer.

. Click the Target Layer

dropdown arrow and choose
a layer.

. Click a field in the Source

Layer’s field list box. »

Set Adjust Data,

Spatial Adjustment ¥ |

Adjustment Methods

IT.‘- Adjust

Preview Window

Links

W8 attribute Transfer Mapping. ..

Qptions...

Attribute Transfer Mapping

Source Layer

Taiget Layer

[NEME

Type
Shape_Length

MaME
Type

ol Auto Match |
Matched Field:
< | |
™ Transfer Geometry Hemove
Attribute Transfer Mapping EHE
Source Layer Target Layer
ISlreels j INewSlleels j

MaAME
Type Type
Shape_Length

Matched Field

q | B
™ Tiansfer Geometry Hemove
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5. Click a corresponding field in
the Target Layer’s field list
box.

Both fields will be
highlighted.

6. Click Add.

Repeat the process for all
other fields that are to be
used as criteria for the
attribute transfer.

Attribute Transfer Mapping
Source Laper Target Layer
[streets =l [Hensheet:
HAME
Type Tupe
Shape_Length
Add Auta Match
Matched Field {
1] | |
I Transter Geometry ﬂl
Attribute Transfer Mapping EHE
Source Layer Target Layer
[sreets =1 [Hensteets: K3
Type Tupe

Shape_Length

4]

Add Auta Match
Matehed Field:
MAME MNAME

i

I~ Transfer Geometry

Hemove

0K I Cancel
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Using the
Attribute Transfer
tool

The Attribute Transfer tool
allows you to transfer the
attributes of a feature to
another feature. This transfer is
performed by matching the
fields that are specified in the
Attribute Transfer Mapping
dialog box.

Use the Attribute Transfer tool
to select a source feature
followed by a target feature.
When the transfer is complete,
verify the target feature’s
attributes using the Identity
tool.

Tip

Transfer attributes to
multiple features

You can transfer attributes to
multiple features by holding down
the Shift key while selecting the
target features.

For information on using the
Attribute Transfer Mapping dialog
box, see ‘Attribute Transfer
Mapping’in this chapter.
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1.

Click the Attribute Transfer
tool on the Spatial Adjust-
ment toolbar.

Position the cursor over the
source feature and click
once.

This is the feature that
contains the desired attribute
data.

Position the cursor over the

target feature and click once
to transfer the attribute data

of the source feature.

The target feature is now
updated with the source
feature’s attribute data.
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Editing attributes

IN THIS CHAPTER
e Viewing attributes
e Adding and modifying attributes

e Copying and pasting attributes

Creating and editing features in a GIS usually entails creating or editing some
attributes of the features, in addition to creating their shape.

ArcMap makes it easy to view and update the attributes of features in your
database. You can edit feature attributes in two ways: using the Attributes
dialog box or using a feature layer’s attribute table. This chapter focuses on
editing attributes using the Attributes dialog box. With the Attributes dialog
box, you can view the attributes of selected features on your map; add,
delete, or modify an attribute for a single feature or multiple features at the
same time; and copy and paste individual attributes or all the attributes of a
feature.

You can perform similar functions using a feature layer’s attribute table.
However, with tables you can also do computations—such as adding and
sorting records—with attribute values. To learn how to edit attributes in an
attribute table—including performing computations with attribute values—
see Using ArcMap.

In the next chapter you will learn how to take advantage of the tight
integration of ArcMap with Geodatabases to make editing attributes quicker
and more accurate.

279



Viewing 1. Click the Edit tool.
attributes 2. Select the features whose

attributes you want to view.
The Attributes dialog box lets 3. Click the Attributes button.
you view the attributes of 4. Click the layer name that
features you’ve selected in your contains the features whose
map. The left side of the dialog attributes you want to view.
box lists the features you’ve
selected. Features are listed by
their primary display field and
grouped by layer name. The
number of features selected is
displayed at the bottom of the
dialog box.

The right side of the Attributes
dialog box is called the property
inspector. The property inspector
contains two columns: the
attribute properties of the layer
you’re viewing, such as Type or
Owner, and the values of those
attribute properties.

Finding the feature on the
map

You can find a selected feature on
the map by either highlighting or
zooming to it. To highlight the
feature, click the primary field and
the feature will flash on the map.
Right-click the field and click
Zoom To in the context menu to get
a close-up view of the feature.
Click the Back button on the Tools
toolbar to return to the previous
map extent.

The layer’s attribute proper-
ties appear on the right side
of the dialog box. »
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xc:}|||
[:)

The layer’s attribute
properties appear.

Property Walue
- Wards OBJECTID
Roadt ame
SHAPE_Length
FoadType
Dezcription

12 features | | >
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Tip

Unselect a feature

You can remove features from the
selection without having to click on
the map. To remove a feature from
the selection, right-click on the
feature and click Unselect from the
context meni.

Delete a selected feature
If you want to delete a feature
without losing your selection,
simply right-click on the feature
and click Delete from the context
menu.

Viewing attributes in the
Identify Results window

To view the attributes of a feature
quickly, click the Identify Features
button on the Tools toolbar, then
click the feature whose attributes
you want to view. View the
feature's attributes in the Identify
Results window.

Changing the primary
display field

You can change the primary
display field for a layer on the
Fields tab of the layer s Properties
dialog box. To open the dialog
box, right-click the layer name in
the table of contents.

EDITING ATTRIBUTES

Double-click a layer name to
see the primary display
fields, representing the

selected features in the layer.

Double-click again to hide
the primary display fields.
Click a primary display field
to see the corresponding
feature’s attribute values.

The corresponding feature
flashes on the map.

Click the Close button to
close the dialog box.

- WARD 3

B

features

Property Walue

OBJECTID
AREA
PERIMETER
WaRDS_
WARDS_ID
LABEL
ALDERMAN
AR D_MLUI
Shape_Length
Shape_Area

2
21237064.022583
221032.7438028932
3

18

WARD 10

DIAME DAMIELSOM
1o
221032,7432430377
21237064.0811026

<| Ibll
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Adding and
modifying
attributes

The easiest way to make changes
to the attributes of a selected
feature is by using the Attributes
dialog box.

You can add or modify attributes
of selected features as needed.
For example, you might want to
update the attribute values—such
as its name and maintenance
information—for a park feature
you created.

To add or moditfy an attribute
value for a single feature, click
the primary display field for the
feature on the left side of the
dialog box and make your
changes in the Value column on
the right. »

Saving your edits

Click the Editor menu and click
Save Edits.

Attribute domains

You can use attribute domains to
create a list of valid values for a
feature in a geodatabase. You can
also use the Validate command to
ensure attribute quality. For more
information, see Building a
Geodatabase.
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Adding an attribute value
to a single feature

1. Click the primary display field
of the feature to which you
want to add an attribute
value.

2. Click in the Value column
where you want to add the
attribute value.

3. Type the attribute value and
press Enter.

The attribute value is added
to the feature.

-- 276 Lizter Kaye Crescent
-- 274 Lister Kaye Crescent
[+ 278 Lister Kaye Crescent

IB features

Froperty Walue

OBJECTID 1

FIN 77343s

Address 27E Ligter K.aye Crescent
City SPEEDY CREEK
Diner JSHAMER

Azsessment Date 9/9/1935

Azsessor [Century 21
SHAPE_Length 1. 7667 2182810603E-03

SHAPE_Area

1.69596212457062E-07

Adding an attribute value
to all selected features in
a layer

1. Click the layer to which you
want to add an attribute
value.

2. Click in the Value column
where you want to add the
attribute value.

3. Type the attribute value and
press Enter.

The attribute value is added
to all selected features in the
layer.

[=I- Roads
Cm
L2
COEe13
& Lots

|4 features

Froperty Walue
OBJECTID
RoadMarme
RoadType [
Degcription
SHAPE_Length
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You can also add or modify an
attribute value for all selected
features in a layer at the same
time. Simply click the layer name
on the left and make your
changes in the Value column on
the right.

Tip

Deleting attributes

To delete an attribute value, right-
click over the value and click
Delete. You can also press the
Delete key to delete an attribute
value.

Tip
Undoing your edits
To undo any edit to feature

attributes, click the Undo button
on the ArcMap Standard toolbar:

Tip

Performing calculations
When editing attributes, you might
need to perform calculations using
the field calculator in the feature
layers attribute table dialog box.

For more information, see Using
ArcMap.

Tip

Adding attribute properties
You can add an attribute property
for a feature by working with its
attribute table in ArcCatalog. For
more information, see Using
ArcCatalog.

EDITING ATTRIBUTES

Modifying an attribute
value for a feature

1. Click the primary display field
of the feature for which you
want to modify an attribute
value.

2. Click the value you want to
modify.

3. Type a new attribute value
and press Enter.

The attribute is modified for
the feature.

- Battieford Trai
[+l Battleford Trail
[#- Lister K.aye Crescent

3 features

Froperty Walue

OBJECTID
Roadh ame
RoadType
Diescription
SHAPE_Length

7
Battleford Trail
Single lane

5. 254024 38743036E-03

Modifying an attribute
value for all selected
features in a layer

1. Click the layer for which you
want to modify an attribute
value.

2. Click in the Value column
next to the attribute property
you want to modify for all

selected features in the layer.

3. Type a new attribute value
and press Enter.

The attribute is modified for
all selected features in the
layer.

[=- Roads
& 11
B-12
13

|3 features

Froperty Walue

OBJECTID
RoadMarme
FioadType
[rezcription
SHAPE_Length
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Copying and
pasting attributes

Copying and pasting is an easy
way to edit the attributes of
features on your map. You can
copy individual attribute values
or all the attribute values of a
feature. Attribute values can be
pasted to a single feature or to all
selected features in a layer.

Tip

Copying and pasting
individual attribute values
to an entire layer

To copy an attribute value to a
layer, click the value you want to
copy, right-click, and click Copy.
Then, click the layer name and
right-click in the Value column
next to the appropriate property.
Click Paste and the attribute value
is copied to every selected feature
in the layer.

Tip

Cutting and pasting
attributes

Cutting and pasting attributes is
similar to copying and pasting
them. Right-click and click Cut
from the context menu to remove
the attribute value from its current
location in the Attributes dialog
box, then click Paste to paste it
elsewhere.
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Copying and pasting
individual attribute values
from feature to feature

1. Click the attribute value you
want to copy.

2. Right-click the value you
want to copy and click Copy.

3. Click the primary display field
of the feature to which you
want to paste the value.

4. Click where you want to
paste the value.

5. Right-click where you want to
paste the value and click
Paste.

The attribute value is pasted
to the feature.

El- Roads Property Walue
[+ Deerfaat Trail OBJECTID 197
- Spiller Road Rioadt ame Barlow T rail
SHAPE_Length E736.41936583592
FoadType
Drescription Undivided; F Fder
Cut
Fazte
Delete
Selenh Al
|5 features
[l Roads Property Walue
+- Deerfoot Trail OEJECTID 128
- Spiller Road Foadhame B arlow Trail
- 17t A SHAPE_Length 1848.22162991345
g . FoadType
: B arlow Tra!l Description dMulz dnds
- Barlow Trail
[Euif
Capy
Delete
Select Al
|5 features
Attributes x|
=3 H_oads Property Walue
- Deerfaot Trail OBJECTID 188
[ Spiller Road Roadtame B arlow Trail
- 17t A SHAPE_Length 1848.22162991345
& Barlow Tral FoadType [Single lane |
: . Description <Mullx
[l Barlow Trail
The attribute value
is pasted to the feature.
5 features
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Copying and pasting all
attribute values from one
feature to an entire layer
You can copy all attribute values
from one feature to all selected
features in a layer. Right-click the
primary display field of the feature
whose attribute values you want to
copy and click Copy. Right-click
the layer name to which you want
to paste the attribute values. Click
Paste and the attribute values are
copied to every selected feature in
the layer.

EDITING ATTRIBUTES

Copying and pasting all
attribute values from
feature to feature

1. Right-click the primary
display field of the feature
whose attribute values you

want to copy and click Copy.

2. Right-click the primary
display field of the feature to
which you want to paste the
attribute values and click
Paste.

The attribute values are
pasted to the feature.

- H_oads Froperty Walue
N b ailo — LDBJECTID 187
- Barlow Trai Highlight 550N ame Barlows Trail
Zoom To  BEHAPE_Length £736.419868659592
Hoadl ype Single lane
bescription Undivided: Hard
Faste
Unseleft
Delete
|2 features
=- H_oads Froperty Walue
(- Barlow Trail OBJECTID 188
= RoadMame B arlow Trail
Highlight SHAPE_Length 184822162991 345
Zoom To Hoad'!'ype <Mullz
Drescription <Mullz
Copy
Unzelegt
Dielete

2 features
Attributes x|
= H_oads Froperty Walue

arlow Trail

2 features

OBJECTID 188

RoadMame B arlow Trail
SHAPE_Length 1848.22162991345
RoadTupe Single lane
Description Undivided: Hard

Attribute values are

pasted to the feature.
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Editing geodatabase attributes 1 o

IN THIS CHAPTER

Editing a geodatabase with
ArcMap

Editing features with subtypes and
default values

Editing attribute domains

Validating features

Some features in a geodatabase are designed with subtypes, default values,
and attribute domains. These can make it quicker and easier to edit feature
attributes and can help prevent data entry errors.

Subtypes are logically distinct categories of a given type of feature that may
have different attributes, network roles, or topology rules. When you create a
new feature in a feature class with subtypes, you can choose which subtype
of feature to create. For example, when creating a new building footprint,
you might get the choice of residential, high-density residential, mobile home,
commercial, industrial, school, and public administration building subtypes.

Because subtypes represent logical groups within a class of feature, they
may typically have different attributes. In addition to a code identifying the
subtypes, each subtype might have codes identifying how the data was
collected. Residential buildings might get a default source description of
“digitized from plats’, while mobile homes might get a default source
description of “digitized from ortho photographs’. These might be two out of
a list of five permissible source descriptions.

Attributes in a geodatabase can have rules that specify that their values must
fall within a particular range or be one of a list of permissible values.
Building features might all have an occupancy figure for emergency
planning. Residential buildings might have a valid occupancy range from
0-15, while commercial buildings might have a valid range of 0-500.

After you enter attributes for features that have domains specified in the
geodatabase, you can validate your edits to check that the attributes fall in
the permissible domain.
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Editing a geodatabase with ArcMap

ArcMap editing capabilities are tightly integrated with the
various aspects of the geodatabase, such as geometric networks
and validation rules. While each component of the geodatabase
can act independently, the true power of the geodatabase
becomes evident when you bring all of these things together.

In this chapter, you will learn how editing in ArcMap takes
advantage of the aspects of a geodatabase that help you maintain
a valid database.

Validation rules

The geodatabase supports several broad types of validation
rules: attribute validation rules, network connectivity rules, and
relationship rules. It is important to understand that these
validation rules can be broken; in certain cases, a geodatabase
permits invalid objects to be stored in the database.

For example, if you have an attribute rule stating that the valid
pressure range for a water distribution main in your water network
is between 50 and 75 psi, the geodatabase won’t prevent you
from storing a value outside that range. However, a distribution
main with a water pressure outside of this range will be an invalid
object in the geodatabase. ArcMap has many editing tools that
help you identify invalid features so that you can correct them.

The exceptions are edge—edge connectivity rules, edge—junction
connectivity rules, and coded value attribute rules. In these
cases, ArcMap takes a more active role when editing features
with these rules associated with them. You will learn how editing
in ArcMap behaves in these contexts later in this chapter.

The general approach to the issue of validating features is that
the validation process should not result in valid features being
flagged as invalid (false negatives); it is, however, allowable to
have features that are invalid being reported as valid (false
positives). If the geodatabase did not enforce any validation,
every feature would effectively be valid. When performing
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validation on a particular feature, the validation occurs in five
steps:

1. Validate the subtype.
2. Validate the attribute rules.
3

. Validate the network connectivity rules—if network feature.

=

Perform custom validation—using optional class extension.
5. Validate the relationship rules.

This strategy means the least expensive validation is performed
first. The validation process stops once a feature is found to be
invalid. So, for example, if a feature fails the validity test for check
number 1, then checks 2, 3, 4, and 5 are never executed.

When checking connectivity and relationship rules, all associated
rules must be valid. With network connectivity rules, if you
specify one rule, you must specify them all. Thus, if a type of
connectivity exists that doesn’t have an associated connectivity
rule, the network feature is deemed invalid.

In addition to these rules, topology rules can also be established.
To learn more about topology, see Chapter 4, ‘Editing topology’.

To learn more about attribute validation rules, see Building a
Geodatabase. To learn more about connectivity rules, see
Chapter 12, “‘Editing geometric networks’ in this book, or Building
a Geodatabase.
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Editing features
with subtypes
and default
values

Feature classes and individual
subtypes of feature classes in a
geodatabase can have default
values.

3.
Default values help streamline
the attribute editing process
and help you maintain realistic 4

values for the attributes of the
features in your database. If
most of the building features
that you create in a feature
class are residential, you might
have a default value of residen-
tial for the building type
attribute. Then when you create
a new building it will automati-
cally be given the residential
attribute value. In the few cases
where the building 1s another
type, you can change the
attribute.

If your feature class contains
subtypes, then when you
change the subtype of a
feature, the feature takes on the
default field values of the new
subtype.

EDITING GEODATABASE ATTRIBUTES

1.

Creating new features of
a subtype

Click the Task dropdown
arrow and click Create New
Feature.

Click the Target layer
dropdown arrow and click the
layer with the type of features
you want to create.

Click the Tool Palette
dropdown arrow and click the
Sketch tool.

Click the map to digitize the
feature’s vertices. »

Target

Arcinfo and ArcEditor

Create New Feature =l

Editar ¥ ‘ 3 ”?j Task:

El- Create Tasks

Buidings - Rissidertial _H

(=) Buildings .
© e Industial

ential:
- Commercial

- Modify Tasks

- Topology Tasks

ate New Feature
Create 2-Point Line Features

-Reshape Feature

- iCut Palygon Features

- Mirror Features

- Extend[Trim Features

- Modify Feature

- Calibrate Route Festure

- Modify Portion of a Line

- Seleck Features Using a Line
- Select Features Using an Are

- Modify Edge
- Reshape Edge
- Ako Complete Polygons

| »

- Unknawn

Editar * ‘ [ 3 ||?|:

e__l?/’rf"

S0
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5. Double-click the last vertex to
finish the feature.

6. Click the Attributes button.

The Attributes dialog box - —‘
appears. Notice that some of —q

=

the fields already have

values. These are the default |
values that were specified ——
when this feature class was
created.

7. Click the fields whose values
you want to modify and type

the new values.
8. Click the Close button to
close the Attributes dialog PG |
box.
[=1- Buildings Froperty Walug
22Pw/S 000007 2062 FID 13003
AREA 2347108
PERIMETER 2227224
TAG [22P/S 0000071 2062 } a
STYPECODE Residential
FEATURETYPE  BLD
MUMSTORIES 1
STATUS Under construction
1 features
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To learn more about subtypes and
attribute domains, see Building a
Geodatabase.

EDITING GEODATABASE ATTRIBUTES

Changing a feature’s
subtype
1. Click the Edit tool.

2. Click the feature whose
subtype you want to change.

3. Click the Attributes button.

4. Click the value of the subtype
field.

A dropdown list with all the
available subtypes appears.

5. Click the subtype you want. »

Arcinfo and ArcEditor

0

Jgditm - ”T &+ Tak|

x

=~ Buildings
22PWS 00001 8062

1 features

—
.

)

S .

sl

- —

X

Propety Value

FID 13003

o

STATUS
Unknown

HREA 2347.105
PERIMETER 2227229

22Pw/S0000018062 [
STYPECODE |Hes\denl\al =
FEATURETYPE Trdustrial
NLMSTORIES Fesidential
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Tip

Default values

When you change a feature s
subtype, the fields will take on the
default values for the new subtype.
If a field does not have a default
value associated with it for the new
subtype, its value remains
unchanged.

292

The feature’s symbology
changes to match the new
subtype. The fields with
default values assume the
default values for the new
subtype.

The building is now
marked with the
symbology of the
feature’s new
subtype.
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Editing attribute
domains

Feature classes and subtypes in
a geodatabase can have
attribute domains. These are
rules that control the permis-
sible values for a feature’s
attributes. These help maintain
the data quality and consis-
tency of the attributes of the
features in your database.

There are two types of attribute
domains: range domains and
coded value domains. In a water
network database you may
have a feature class that stores
water transmission mains.
Transmission mains could have
a range domain that specifies
that the pressure value must be
within the valid pressure range
of between 40 and 100 psi.

If there are only three diameters
of transmission main in your
water system, you could have a
coded value domain that
specifies that transmission
mains can have a diameter of 10,
24, or 30 inches. Coded value
domains can speed attribute
editing because when you edit
them, ArcMap gives you a
dropdown list of the permissible
values that you can choose
from.

EDITING GEODATABASE ATTRIBUTES

Modifying coded value
fields

1. Click the Edit tool.

2. Click the feature whose
attributes you want to edit.

3. Click the Attributes button.

4. Click the value of the coded
value field you want to
modify.

A dropdown list of all the
coded value descriptions in
the domain appears.

5. Click the value you want for
the field.

Arcinfo and ArcEditor

0

Jgditor - ”T &+ Tak|

(=) Buildings
- 22PwS000001 8062 FID 13003
AREA 2347105
PERIMETER 2227229
TAG 22PwWS 0000018052

x

Froperty Walue

STYPECODE Residential

FEATURETYFE  ELD

HUMSTORIES 1 I
STATUS

Under construction ! ;I

6 0

A ed
Under canstruction
Condemned
Flaried
Mo shatus

1 features
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Validating
features

When you edit features that
have coded value or range
domains, you should validate
the features with the database
to check that the attributes
have appropriate values.

Validating features also
validates any geometric
network connectivity rules or
relationship rules that may be
defined for the feature class.
For more information on
relationship and connectivity
rules, see Chapter 12, ‘Editing
geometric networks’, and
Building a Geodatabase.

Tip

Validating topology
Talidating features and attributes is
not the same as validating

topology. For more information,
see Chapter 4, ‘Editing topology .
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Validating features

1. Click the Edit tool.

2. Click the features that you
want to validate.

3. Click Editor and click Validate
Features.»

= o

—Il— M | |

Editor ”T| P> Task: [
T Start Editing B
Stop Editing

Save Edits

Move...
Slite

A Divide,

’ Buffer...

A./' Copy Parallel...
Merge...
Unian
Inkersect

(i@

Mare Editing Tools »

E yalidate Features, ..

Snapping. ..

Options. ..
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If your selection contains any TS
invalid features, a message
box appears with the number
of invalid features. Only
invalid features remain

1 feature is i alid.

—0

selected.

4. Click OK.

5. Click one of the invalid
features.

Field MumStaries attibute value O iz not within range of 1 and 10.

Repeat step 3.

7. A message box appears
telling you why the feature is
invalid.

8. Click OK.

9. Click the Attributes button to
view the attributes of the

°H

-0

invalid feature. PO |
10. Click the values that are
invalid and change them.
11. Close the Attributes dialog a2
Altributes B
bOX. E- B:uildings Froperty Walue
12. Repeat steps 5 through 11 — AREs A
for all of the invalid features. e
STYPECODE Carnmercial
13. Repeat steps 2 and 3. You FEATURETPE lgLD _+_@
should see a message box STATUS Flermed
informing you that all the
features are valid.
14. Click OK.
1 features
Validate

Al features are valid.
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Editing related objects 1 1

IN THIS CHAPTER

¢ Understanding relationships and
related objects

¢ Editing relationships and related
objects

Some feature classes and tables in a geodatabase are designed to have
relationships to other feature classes or tables. When you create, modify, or
delete such geodatabase objects with ArcMap, messages can be
automatically sent to the geodatabase to create, modify, or delete the related
objects. These types of built-in relationships are stored in relationship
classes in the geodatabase.

If there are relationship classes between feature classes and tables in your
geodatabase, you can use ArcMap editing tools to take advantage of the
relationships. Using ArcMap editing tools, you can find all of the objects
related to a particular object and edit them. For example, you can select a
parcel and find the owner of that parcel, then edit some of the attributes of
that owner without ever having to add the fab/e that stores the owners to
your ArcMap session.

You can also use ArcMap editing tools to establish a new relationship
between objects or to break existing relationships between objects. For
example, if a parcel changes ownership, you can delete the relationship
between the parcel and its original owner, then establish a new relationship
to its new owner.

After you edit related geodatabase features or tables that have relationship
rules you can validate your edits to check that the related objects still
conform to the geodatabase relationship rules.

To learn more about relationship classes, see Building a Geodatabase.
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Understanding relationships and related objects

Relationship classes allow you to maintain associations between Foreifn key Primaiy key
objects in your geodatabase. These relationships can be simple

. . . 1 . h ObjectID Shape Area Stories ParcellD ObjectID Shape Area ParcelType
gnd passive or they can be cqmposﬂe. Comppsﬁe relationships s T o v e
imply parent/child relationships, or composition, and, therefore, 2 | ) e | 2 | 2 |e—| 2 | Q[ e | mes
have behavior, which is triggered through changes to objects on s || oz | 1 | 3 je—| 3 | O | eese | RS
one side of the relationship to objects on the other side. : S L L | omz | RS
- - = Origin class—Parcels
Relationships in a relationship class can be stored using primary Destination class—Buildings
and foreign keys in the object classes on either side of the Create new relationships
relationship class. Alternatively, in the case of many-to-many
relationship classes (M—N) and attributed relationship classes, ST v g e
the relationships are rows stored in a separate table. 1 g woso | 1 | 1 |e— | 1 | U | sierss
. . . 2 §7 | 175065 2 2 |-—»| 2 Q| s22230 RES
You can use the Attributes dialog box or the table dialog box to s & | s ] 3 || 3 | D szes nes
find all objects related to any selected object. Once you have A S T I ? 4 |0 | sz RES
navigated to the related object, you can edit its attributes. You s [l | so0 | 1 [
can also use the editing tool in ArcMap to break the relationship
between any two objects or create new relationships between
objects. When you edit objects and relationships in this way, all Fmif” key Pfimaiv key
referential integrity is maintained.
ObjectiD Shape Area Stories ParcellD ObjectiD Shape Area ParcelType
. . . . 1 [J | 150050 1 1 - | 1 U | st67.55 RES
Creating and deleting relationships 2 &) | e | 2 | 2 |e— | 2 | Q| smw | res
. . 3 || 140050 1 3 |e—»| 3 O | sor8ss RES
You can use the Attributes dialog box to create and delete 4 [ | m0ss | 1 | 4 |e—» 4 || smz | mes
relationships between two objects. If the relationship is managed s (o | oo | & Ja— " Origin lass—Parcels
by primary and foreign keys, the foreign key in the destination Destination class—Buildings |
object is populated with the value of the primary key from the Delete a relationship
origin object. If a relationship between two objects is deleted,
then the Value for the forelgn key ln the deStlnatlon Ob.]e(:t ls ObjectID Shape Area Stories ParcellD ObjectID Shape Area ParcelType
replaced with a null. 1 |7 150050 1 1 |a—| 1 | | sterss RES
. . . . . 2 §7 | 175065 2 | <nui> 2 Q| s22230 RES
If the relationship class is M—N or is attributed, then the s |0 | 0w | 1 T | N i 7 v v
relationships are stored in a separate table in the database. When 4 [ | reess |1 |4 :;; 4 || ez RES
a new relationship is created between two objects in this type of s (0o | so0 | v [T
relationship class, a new row is added to that table. This new row If the relationships in a relationship class are managed by primary and
is populated with the values from the primary keys in the origin foreign keys (nonattributed 1-1 or 1-M relationships), creating and

deleting relationships populate and null the foreign key in the destination

and destination objects. If a relationship between two objects is |
class objects.
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RID OwnerID ParcellD DeedDate|
ObjectlD OwnerName OwnerType
1 1 3 41211971

- ObjectlD Shape  Area ParcelType
1 Liz Freeman PRI o 5 a 1| 77987 1 7 | 816755 RES
2 [Maurice Richard | PRI e 3 2 | 52000 2 Q | 822230 RES
3 Gary Carter PRI Relationshin i 3 O | serssa RES
elationsnip class—
4 Algometrics Inc. COoM 4 174.22 RES
ParcelOwners <l

Origin class—Owners Destination class—Parcels

Create new relationship

RID OwnerID ParcellD DeedDate|

ObjectiD Shape  Area

ObjectlD OwnerName OwnerType ParcelType

1 1 3 41121971
1 Liz Freeman PRI -7 A 2 T | 77nest 1 U | sterss RES
2 |Maurice Richard | PRI »7 s 5 2 | s/az000 2 Q| se2230 RES
3 Gary Carter PRI -7 4 4 4 |711172000 3 O | seresa RES
4 Algometrics Inc. com d \ 4 < | st7a22 RES
N —
p . | ObjectlD Shape  Area  ParcelType
1 Liz Freeman PRI e A 5 1 | 7nes7 1 U | ste75 RES
2 |Maurice Richard | PRI 7 3 9 2 | 52000 2 Q | s22230 RES
3 Gary Carter PRI ~v 4 4 4 | 7111/2000 3 > | 827854 RES
4 | Algometrics Inc. | COM av \ 4 < | 817422 RES

Relationship class—

Origin class—Owners ParcelOwners Destination class—Parcels

Delete relationship

\

RID OwnerlD ParcellD DeedDate|
ObjectiD OwnerName OwnerType|
i 1 3 |4n2no7t

ObjectlD Shape Area ParcelType

1 Liz Freeman PRI 3 3 2 5/4/2000 1 W | ste755 RES
2 Maurice Richard PRI / 4 4 4 | 7/11/2000 2 Q| 822230 RES
3 Gary Carter PRI / \ 3 > | sor854 RES
4 Algometrics Inc. coM 4 <) | 817422 RES

If the relationship class is M—N or is attributed, the relationships are stored
as rows in the relationship class’s table. Creating and deleting relationships
adds and removes rows in the relationship class’s table.

EDITING RELATED OBJECTS
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deleted, then the row corresponding to that relationship is
deleted from the relationship table.

Deleting objects with relationships

When an object that participates in relationships with other
objects is deleted from the database, all of its relationships are
also deleted. If the relationships are maintained using primary and
foreign keys, and the object deleted is the origin object, then the
foreign key in the destination object is made null. If the object
deleted is the destination object, then the origin object is not
affected.

If relationships are maintained as rows in a relationship table
(M-N relationships or attributed relationships) and either an
origin or destination object and its relationships are deleted, then
the rows corresponding to those relationships are also deleted
from the relationship’s table.

Creating new related objects

In ArcMap, you can select an object, then use the Attributes
dialog box to create a new nonspatial object in a related class.
When this new object is created, all of its attributes are populated
with their appropriate default values (see Building a
Geodatabase), and a relationship is created back to the object it
was created from. You can only create nonspatial objects in this
way; you cannot create new features.

If the relationships are maintained using primary and foreign
keys, then the foreign key in the destination object is populated
with the primary key of the origin object, regardless of whether
the origin or destination object is created using the Attributes
dialog box. If the relationships are maintained as rows in a
relationship table (M—N relationships, attributed relationships),
then a new row is added to the relationship class’s table.
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Foreign key Primary key
ObjectiD Shape Area Stories ParcellD ObjectlD Shape Area ParcelType
1 []| 150050 1 1| — 1 U | st67.55 RES
2 §7 | 7s06s 2 | <nul> 2 Q| s22230 RES
3 O | 140050 1 3 |e—>»| 3 > | seress RES
4 O | 135085 1 4 | —>| 4 < | 817422 RES
5 |[Jg | s0000 1 s

Origin class—Parcels
Destination class—Buildings

Delete origin object

ObjectlD Shape Area Stories ParcellD ObjectiD Shape Area ParcelType

1 []| 150050 1 1 -— | 1 U | ste7.55 RES

2 £ | 175065 2 | <null> 2 Q| s22230 RES

3 O | 140050 1| <null> / 4 Q| 87422 RES

4 Q 1350.85 1 4 /

5 |[Jg | 50000 1 4

RID OwnerID ParcellD DeedDate
ObjectiD OwnerName O pe - p 1 3 41211971 ObjectID Shape Area ParcelType
1 Liz Freeman PRI 3 3 2 5/4/2000 1 7 | ste755 RES
2 |Maurice Richard | PRI / 4 4 4 |71117/2000 2 Q | 822230 RES
3 Gary Carter PRI . .
- - o Relationship class— s | O | e RES
Algomeltics Inc ParcelOwners 4 | < | sz RES

Origin class—Owners I Destination class—Parcels

Delete object

v

RID OwnerID ParcellD DeedDate
ObjectiD OwnerName OwnerType .
Area ParcelType
) Liz Freeman PRI . | azo00 \ 7 | ste7.55 RES

1
2 |Maurice Richard | PRI / 2 Q| 822230 RES
3 Gary Carter PRI 3 &> | 821854 RES

4 <) | 817422 RES

When an object that participates in relationships with other objects is
deleted from the database, all of its relationships are also deleted.
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Foreign key Primary key

ObjectlD Maintenance_CD  Year MainIiD ObjectlD Shape Length Pressure

1 44659-OF 1987 1 - | 1 S| 6725 22
2 44660-RP 1999 D 2 | 1556 22
3 44661-RP 2000 2 / 3 |_—| 4688 22

Destination class—MaintenanceRecords Origin class—GasMains

Create new related objects

ObjectlD Maintenance_CD Year  MainID ObjectlD Shape Length Pressure
1 44659-OF 1987 1 P I, 1 | 6725 22
2 44660-RP 1999 2 > | 1556 22
3 44661-RP 2000 2 / 3 |_—| 4688 22
4 <nul> 2001 3 %
5 <null> 2001 3

When you use the Attributes dialog box to create new related objects, a
relationship is created back to the object from which it was created. If the
relationships are maintained using primary and foreign keys, then the
foreign key in the destination object is populated with the primary key of
the origin object.

Editing composite relationships

Composite relationships have some specialized behavior. When
editing the objects that participate in a composite relationship,
this behavior carries over to the editing process. Edits made to
the origin object in a composite relationship often directly affect
its related destination objects. This behavior is partially
dependent on relationship class messaging.

By default, composite relationship classes have forward
messaging (see Building a Geodatabase)—that is, when the
origin object in a composite relationship is edited, it sends
messages to its related destination objects. The related objects
will respond to that messaging in a standard way: if the

EpiTiNG IN ARcMaP



destination objects are nonspatial objects, then they will not
change. However, if the destination objects are features when the
origin object is moved, then the destination objects will also
move the same distance. If the origin object is rotated, then the
destination objects will also be rotated by the same angle.

Similar to simple relationships, composite relationships also
maintain referential integrity when objects are deleted, but they
do this in a different way. When the origin object in a composite
relationship is deleted, all of the objects related to it through that
composite relationship are also deleted. This cascade deletion will
happen whether messaging is set to forward, back, both, or none.

Selected pole
Pole
Transformer

| poeo

Primary conductor

— Service

When an origin object in a composite relationship is moved and
messaging is set to forward or both, if the related objects are features,
they will move the same distance to follow the feature. In this example,
the selected pole is the origin object and the transformer is the
destination object.

EDITING RELATED OBJECTS
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Foreign key Primary key
ObjectlD Shape TranType PolelD ObjectiD Shape Height PoleType
1 A | Overheadt 1 -+ Y 15 WOOD
2 A | Overheadt U ?: 2 ) 15 WOOD
3 A | Overhead2 2 / 3 o 20 STEEL
4 Overhead3 3] -
A / Origin class—Poles
5 A Overhead3 3

Destination class—Transformers

Delete origin object

ObjectlD Shape  Height PoleType
1 A Overhead1 1 1 [ ) 15 WOOD
2 A | Overheadl 1
3 A | Overhead? 2

\/
5 2 Y 15 WOOD

When an origin object in a composite relationship is deleted, all
destination objects related to it through a composite relationship are also
deleted.

When a destination object is deleted, the relationship between it
and the origin object is deleted; the origin object itself is not
deleted or modified.

Splitting features that participate in relationships

Splitting a single geodatabase feature into two separate features
is actually a delete and create operation—that is, the original
feature is deleted and two new features are created. This has
implications when the feature being split has relationships with
other objects in the database.

With simple relationships, when an origin feature is split, the
relationships between the original feature and its related
destination objects are deleted. When the new features are

301



Arcinfo and ArcEditor

created from the split operation, new relationships are created
between the new feature with the larger portion of the original
feature’s geometry and the destination objects that were related
to the original feature.

In the case of a composite relationship, the behavior is different.
When an origin feature in a composite relationship is split, any
objects related to it through that composite relationship are
deleted before the two resulting new features are created from the
split.

When splitting a destination feature in either a simple or
composite relationship, the relationships between the original

Foreign key Primary key
ObjectiD Shape CasingType MainlD ObjectlD Shape Length Pressure
1] n 1 |e—>| 1 || er2s 22
2 |2 12 2 |4—»| 2 |_T | 155 22
3 | 2 3 |4——»| 3 |_—| 4688 22

Destination class—Casings Origin class—GasMains

Split origin object

\

ObjectiD Shape Length Pressure

ObjectlD Shape CasingType MainlD

1 @ 12 1 | 1 | 6725 22
2 | 12 2 |4——»| 2 || 1556 22
4 —~ 15.62 22
5 —| 3125 22

When an origin object in a composite relationship is split, its destination
objects are deleted.
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Foreign key Primary key

ObjectlD Shape CasingType MainlD ObjectID Shape Length Pressure
1| 12 1 -« | 1 o~ 6725 22
2 | 12 2 |4——»| 2 || 155 22
I . 4 15.62 22

Destination class—Casings -

5 — | 3125 22

' Origin clas—GasMains

Split destination object

v

Pressure

ObjectID Shape CasingType MainlD

ObjectID Shape Length

RS RE 1 |e—»| 1 || 6725 22
4 O 12 2 -+ | 2 —I| 1556 22
5 [~ 12 s | | 4 —~ 15.62 22

5 — | 3125 22

When splitting a destination feature in either a simple or composite
relationship, the relationships between the original feature and the related
origin objects are deleted, and the new relationships are created between
the origin objects and both new features that result from the split.

feature and the related origin objects are deleted, and the new
relationships are created between the origin objects and both new
features that result from the split.

The behavior of splitting objects with relationships described
here is the default behavior. You can override this behavior at the
class level by writing a class extension that implements the
[FeatureClassEdit interface. The IFeatureClassEdit interface has a
property called CustomSplitPolicyForRelationship that allows
you to specify how relationships are handled when features are
split. To learn more about class extensions and how to implement
them, see Exploring ArcObjects.
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Editing
relationships and
related objects

The tasks presented here are all
examples of editing relation-
ships between water laterals
and hydrants in a water
network. The rules of this
relationship class state that a
hydrant lateral must have a
hydrant related to it and that
hydrants cannot be related to
other lateral types.

Tip

Relationship rules and
topology

It is important to distinguish
relationships and relationship rules
from topology and its associated
rules. To learn more about
topology, see Chapter 4, ‘Editing
topology’.

EDITING RELATED OBJECTS

Editing a related object
1. Click the Edit tool.

2. Click the hydrant lateral

whose related hydrant you
want to modify.

3. Click the Attributes button.
4. Double-click the lateral in the

left panel of the Attributes
dialog box.

5. Double-click the relationship
path label.

The related hydrant objects
are listed below the path
label.

6. Click the ID number of the
related hydrant whose
attributes you want to modify.

7. Modify the attributes of the
hydrant object by clicking the
value and typing a value or
clicking the value and
choosing the new value from
the list.

Arcinfo and ArcEditor

0

Jgditm = ”T £ - Tak|

a|
4X5
= Laterals Property Value
B 972 FID 49
i feeds SYMBOL i
735 ACAD_ANGLE a
FEATURE_ID 137409
FACILITY_ID 735
WHM_TYPE WFIREHYD
FTYPE WFIREHYD
STOP_NUM o
DCM_STOF_NUM o
SYMCODE 34
SYMCODE2 34
ANGLE a
ELEVATION a
H_CONFID o
H_DATE 1430/
SOE_TYPE
FRESSURE_SYSTEM
OPER_DISTRICT
CONTRACTOR
DATE_INSTALLED
LOCATION

OwMER City of Mortgomery

1 features
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304

Selecting a related object

1.
2.

Click the Edit tool.

Click the hydrant lateral
whose related hydrant you
want to modify.

3. Click the Attributes button.
4. Double-click the lateral in the

left panel of the Attributes
dialog box.

Double-click the relationship
path label.

The related hydrant objects
are listed below the path
label.

Right-click the related
hydrant you want to add to
the map’s selection and click
Select. »

=1 Laterals Property Value
=972 Fealurs identifier 463
Annatation gycrzléu\ Acﬁdﬁi e g
= redé, FACILITY_ID 75
Highlight WFIREHYD
Zoom To WFIREHYD
Copy o
Peste K
0
— I
Remove From Relationship 11/30/1993
Delete
OPER_DISTAIC
CONTRACTOR
OwNER
Installation date
LOCATION
MUNICIFALITY
PRESSURE
ANNDTATION
1 features STATUS
Lt WATE
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The hydrant is added to the
selection.

Arcinfo and ArcEditor

The hydrant is added to the selection.
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Creating a new

Relating objects

Before adding a relationship
between two objects, you must first
create a relationship class between
the feature classes or tables
containing the objects you want to
relate. To learn more about how to
create relationship classes, see
Building a Geodatabase.

306

relationship between
features

1. Click the Edit tool.

2. Click the features between
which you want to create
relationships.

3. Click the Attributes button.

4. Double-click one of the
features in the left panel.

5. Right-click the relationship
path label and click Add
Selected. »

0

Jgditor - ”T P+ Tak|

& Hydrants
-Laterals
=947

2 features

ok tion
. [

Add Mew

Bemoye Al

Propetly Vahie
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The selected object or — L
objects are now added to the Relationships to o an
. . & ACAD_ANGLE n
list of selected objects under the selected ___| I FEATURE 0 o
the relationship class path objects are il
label. added. 0
A
a
FLEVATION n
H_CONFID l]
H_DATE 123009 -
SUB_TYPE
FRESSURE_SYSTEM
OPER_DETRICT
COMNTRACTOR
wNER
DATE INSTALLED
LOCATION -
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Creating a new
relationship between a
feature and a nonspatial
object

1. Click the Edit tool.

2. Click the feature to which you
want to create a relationship.

3. In the table of contents, right-
click the table that contains
the objects that you are
relating to, then click Open. »
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% SouthGas med - Asclnfo - AscMap
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4. Click the object in the table £ Attributes of MaintenanceRecords M=
with which you want to create e DBJECTID= MaintenanceCD MainID* | Year_ -
. g ] 4465908 N> 1887
a relationship to the selected 5| HG50RP T E
f 5[ 44780 AP 263 2001
eature. 3| 448050F %3 20m
. . 10[44807-0F 263 2001
Click the Attributes button. | BT AP Ml 2000 .
Double_c“ck the feature |n Record: 14] 4 | 1 |n| Show:W Selected | Recards (1 out of G Selected | Dptians - | 4

the left panel.

7. Right-click the relationship
path label and click Add
Selected. P | |
The selected object or
objects are now added to the

list of selected objects under :

the relationship class path

|abe I - - TEIID;SZDBBDDDDBHQTT EIPEIOJE?ZRT\D alie
=]

W td AintenanceCD
e &8 Add New
10 Fremave Al

1 features
S-pipes Property Value
5 220000000071977 OBJECTID 4
& MaintenanceRecords MaintenanceCD 44863-0F

s MainlD 263
és Year_ 1987
11|
& 10

1 teatures

The object is listed under the relationship path label.
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310

Deleting a relationship

1.
2.

Click the Edit tool.

Click the feature from which
you want to delete a
relationship.

3. Click the Attributes button.
4. Double-click the feature in

the left panel.

Double-click the relationship
path label to see a list of
related objects.

Right-click the object from
which you want to delete the
relationship and click

Remove From Relationship. »

0

Jgditor - ||T &+ Tak|

&-Hydranks
e-Laterals
5947

- Annotation
=-feeds
«[Em

Highiight

Copy
Fastc)
Select

2 features

Zoom To

Property Vale
Festus identiier 451
Symbel code
ACAD_ANGLE 270
FACILITY_ID 1207
WHM_TYPE WFIREHYD
pmane WFIREHTD
347
UM 0
270
0
0
11/30/1999

OwMNER
Installation date
LOCATION
MUNICIPALITY
PRESSURE
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The object is no longer listed W—G

under the relationship path
label.
7. Click the Close button to
close the Attributes dialog
box.
e

The object is no longer listed under the relationship path label.
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Creating new related

nonspatial objects

Creating new related
features

You cannot use the Add New
command in the Attributes dialog
box to create new related features.
See ‘Creating new related fea-
tures’, later in this chapter, to learn
how to create new related features.

312

1.
2.

Click the Edit tool.

Click the feature for which
you want to create a new
related object.

Click the Attributes button.

Double-click the feature in
the left panel. »

1 features

[

F’

(=]

il
FNODE#
THODE#
LPOLYH
RPOLYH
LENETH

PIPE

FIPE-D

TAG

TYPE

SUBTYPE
FIF_SIZE
PIP_MATERIAL_.
FIF_LENGTH
LENGTH_SRC..
COATING_TYFE
FIP_PRESSURE
FIF_LISE_CD
INSTALL_DATE
SYMEOL
Shape_Length
Enabled

Prapetty Value
D

283
344
350
i}

[t}

3683725

283

516
220000000071977
FIP

MNMPLS
2

Cs
363
M5
Wh
1)

1]

MF Coated Steel Main
36.9372508313003
Tiue
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5. Right-click the relationship Alibutes - . B
. B-pipes roperty alue
path label and click Add _
New. s
e—ﬂ
A new object is created and i e
related to the selected
feature.
6. Click the new object in the
left panel to see its attributes.
Attributes [x]
- pipes Property WValue
[+ 220000000071977 OBJECTID 2
& MaintenanceRecords | | MaintenanceCD <MHull
e_ B MainlD 283
‘eal_ 20m

A new object is created in the related class and a relationship is
created between it and the selected feature.
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Creating new related

To learn more about ArcMap features I:I
sketch tools and how to create new 1. Use ArcMap sketch tools to
features, see Chapter 2, ‘Editing create the new feature.

basics’, and Chapter 3, ‘Creating

new features’. 2. Click the Edit tool.
3. Hold down the Shift key and % m D

click the feature for which you
want to create a relationship
to the new feature.

Both the new feature and the OO
feature you are relating it to
should be selected. »
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4. Click the Attributes button. @

=ist-0

5. Double-click the feature in
the left panel.

Attributes [x]
6. Right-click the relationship ( Dulinas Fropery Yakie
i — Parcell Muiiple R esidertial
path |abe| and CI|Ck Add e— = - Saracpaa_ﬁigth 35?"2:38997525;3,{35;5
Selected. Shape_Area £R27 25758571465

The selected object or
objects are now added to the
list of selected objects under
the relationship class path

label.
2 features
Attiibutes (<]
[ Buildings Froperty Walue
- Parcels

53163

e_ BT
—
Aidd Mew

Femeve sl

2 features

- Buildings [Propety [ vabe | |
) Parcels FID 13000
X i - 3163 BvildingT ppe Fesidential
A re|at|on5h|p to & contains Shape_Length  148.33823442639
i Shape_tiea 1186 4129239192
the selected — X ParcelD 363
. . Stories 2
object is added.

2 features
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Deleting related objects |

Deleting related features 1. Click the Edit tool. =
You can also delete related features )

using the Delete command on the 2. Click the f_eatu re whose

Relationship context menu in the related object you want to

Attributes dialog box. delete. o

3. Click the Attributes button.

4. Double-click the feature in e S
the left panel.

5. Double-click the relationship
path label to see a list of ]

related objects.

6. Right-click the object you D ©
want to delete and click
De|ete ) 5 ppes Flopert Walue
e Y A
The object is deleted and no m%a-'gt&"am&nemms_%;ﬁD =
longer listed under the £

10 Zoomio

relationship path label.

Capy
Pastz
Selest
Remove From Relationship

e_

1 features
Attributes =]
= pipes Fiopetty Valie
8 220000000071977 OBJECTID 8
o MantenanceRecords || MaintenanceCD  44780RP

B0 MairlD 263

@s Year_ 2001

=@
T features

The object is no longer listed under the relationship path label.
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Tip

The Attributes dialog box
The Attributes dialog box behaves
the same way with composite
relationships as it does with
creating or deleting new features or
relationships.

EDITING RELATED OBJECTS

Editing features with
composite relationships

1. Click the Edit tool.

2. Click the origin feature in the
composite relationship you
want to edit.

3. Click and drag the feature to
a new location.

The related features move
the same x,y distance as the
origin feature you moved. »

Arcinfo and ArcEditor

0

| Edtor ~ ”T P+ Tak|

The related features move the same distance
as the feature you moved.
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4. Click the Rotate tool.
5. Click anywhere on the map

and drag the pointer to rotate
the feature to the desired
location.

The related features rotate
with the feature.

. Click the Edit tool and click a

destination feature in a
composite relationship.

. Click and drag the feature to

a new location.

The origin feature in the
relationship doesn’t move. »

The origin feature doesn’t move.
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8. Click the origin feature again
and click Delete.

Both the feature and its
related feature are deleted.

Both the origin feature and its related feature are deleted.
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Validating relationships

Relationship rules
Relationship rules can be broken in
two ways: when a feature is related
to a subtype of the related class for
which no valid rule applies or
when a cardinality rule is broken.

To learn more about relationship
rules, see Building a Geodatabase.
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1.

Click the Edit tool and click
the feature or features you
want to validate.

. Click Editor and click Validate

Features.

A message box appears
telling you how many
features are invalid. Only
invalid features remain
selected. »

Editor ”T| .? * Task: [
T StartEdting B
Skop Editing

Save Edits

Maove. .,
St

A Divide...

’ Buffer. ..

":_,' Copy Parallel,
Merge. ..
Union
Interseck

i

More Editing Tools »

E Walidate Features. ..

Snapping. ..

Options. ..
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3. Click OK. Validate

4. Click one of the invalid 2 features are invalid.
features.

5. Repeat step 2.

A dialog box appears
informing you why the
selected feature is invalid.

6. Click OK.

7. Make the necessary edits to
the relationships or the
related objects to make the
feature valid. This may
involve adding and deleting
relationships or altering the
subtype of one or all of the Validate
features.

Yalidate

Poles [subtype: Wwood) may not be related to Transfomers [subtype: Underaround 55T1] via the PaleTrans relationship class.

Al features are walid.

8. Repeat step 2—a message
box appears informing you
that all the features are valid.

9. Click OK. 0
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Editing geometric networks

IN THIS CHAPTER

Editing network features

Creating network edges

Subsuming network junctions

The Network Editing toolbar

Validating network features

Arcinfo and ArcEditor

12

In addition to simple features, ArcMap lets you edit collections of features
related in a geometric network. In a geodatabase, a geometric network
contains special types of network features that enable connectivity tracing,
network connection rules, and specialized junction or switch modeling
behavior.

Geometric networks are useful for modeling networks of wires, pipes, or
natural water flow networks. Networks are built of edge and junction
features. Edges model linear features such as pipes, wires, and streams.
Junction model nodes in the network—places where edges connect to each
other—such as fittings, valves, and hydrants; switches, fuses, and
transformers; or confluences, gauging stations, and water quality monitoring
devices.

There are two broad categories of network features: simple and complex.
Simple edge features are connected to junctions at each end. Snapping
another feature along the length of a simple edge feature splits the edge into
two simple edges. Complex edge features are connected to junctions at
each end but may also have junctions connected to them along their length;
they do not split when junctions are added. Simple junction features connect
edges. Complex junctions are single custom features that can have internal
networks of edges and junctions. A pump station might be modeled as a
single complex junction feature in a water network, but it might be
composed of a group of pipes, valves, and pumps that have complex
internal network connectivity.
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Editing network features

Geometric network features store various mechanisms and
behaviors that maintain the topological connectivity between
them. ArcMap editing capabilities are tightly integrated with the
geodatabase when it comes to editing network features.

Creating connectivity

Topological connectivity in a network feature class is based on
geometric coincidence. If a junction is added along an edge or
one edge is added along another edge, they will become
topologically connected to one another.

By using the ArcMap snapping environment, you can create new
edge and junction features on the fly while maintaining network
connectivity. The ArcMap snapping functionality will guarantee
geometric coincidence when adding new network features along
existing network features.

Simple and complex edges

An edge in a geometric network can be either simple or complex.
A simple edge in a geometric network has a 1-1 relationship with
edge elements in the logical network. A complex edge has a 1-M
relationship with edge elements in the logical network. So one
complex edge in the geometric network can represent multiple
edges in the logical network.

If you snap a junction or edge along a simple edge, then the edge
being snapped to is split both in the logical network and in the
geometric network, giving you two edge features. If you snap a
junction or an edge along a complex edge, then that edge is split
in the logical network but remains a single feature in the
geometric network. It will remain a single feature; however, a new
vertex is created at the point where the new junction or edge
connects to it.
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Default junctions

When you snap an edge to another edge where there is no
junction, a junction is automatically inserted to establish
connectivity. If a default junction type has been specified as part
of the connectivity rules for the network, that default junction
type is used. If there is no edge—edge rule between these edge
types, an orphan junction is inserted, which is stored in the
<network> Junctions feature class.

Similarly, if you create a new edge in the network that is not
snapped to an existing junction or edge at both ends, a junction
is automatically created and connected to the free end of the new
edge. If there is a connectivity rule in place that defines a default
junction type for the type of edge that is being added, that
default junction type is the junction that is added to the free end
of the new feature. If an edge type does not have a default
junction type associated with it through a connectivity rule, then
an orphan junction is inserted, which is stored in the
<network>_Junctions feature class.

Junction subsumption

When you snap a junction to an existing junction, the old
junction is subsumed by the new junction. That is, the original
junction is deleted from the network and the new junction is
inserted in its place. All network connectivity is maintained.

When you create a new edge feature in the network that has an
end that does not connect to anything and there is not a
connectivity rule stating what type of junction to put at its free
end, the network orphan junction type is inserted. This orphan
junction can be replaced by snapping another junction to it.
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Moving existing network features

When a network edge or junction is moved, the network features
to which it is connected respond by rubber-banding and
adjusting themselves to maintain connectivity. When you move a
network feature and snap it to another network feature, the
features may become connected (see below).

Connectivity models

Edit operations that involve adding, deleting, moving, and
subsuming network features can all affect the connectivity of a
geometric network. Each type of operation may or may not create
connectivity, depending on the type of network features
involved. The following set of diagrams illustrates various editing
scenarios and their resulting connectivity or lack thereof. In these
diagrams, use the key below to identify what types of features are
illustrated in each scenario:

O  Orphan Junction

O Standard Junction
SEF  Simple Edge
CEF _ Complex Edge

Stretching and moving: When stretching or moving junctions,
any edges connected to them rubber-band to remain connected.
When you snap these junctions to other network features, the
following illustration summarizes the network connectivity that
results:

EDITING GEOMETRIC NETWORKS
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Connectivity behavior when stretching and moving network features
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Deleting: Deleting network features can affect those features
connected to them. When you delete an edge feature, the edge is
physically deleted from the geometric network and logically
deleted from the logical network; however, its connected junction
features will not be deleted. When deleting junction features, if
the junction being deleted is not of an orphan junction type, it
will not be physically deleted from the geometric network. Rather
than being deleted, the junction will become an orphan junction.
When you delete an orphan junction, it is physically deleted from
the geometric network. When this happens, depending on what
type it is and how many edges are connected to it, some edges
may also be deleted. The following illustration summarizes the
results of deleting network junctions:

@/O/\OQ ’
—>
O o)
O

Connectivity behavior when deleting network features
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Disconnecting features: The following illustration summarizes
how connectivity is affected when disconnecting network edge
features and junction features using the Disconnect command in
ArcMap:

Connectivity behavior when disconnecting network features
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Connecting features: The following illustration summarizes how
connectivity is affected when connecting network features use

the Connect command in ArcMap:

. SEF'
O/O SEF —»
SEF"
. NOOP
—>
Ty

Connectivity behavior when connecting network features. NOOP
indicates that the Connect command resulted in no edit operation.

EDITING GEOMETRIC NETWORKS
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Creating new network features: When creating new network
features and snapping them to other network junction and edge
features, the resulting connectivity and the effects on the
features you connect them to are summarized below:

O.. O.. a
—> SEF —> SEF'
SEF prtily SEF SEF"

CEF CEF CEF CEF
O-. NOOP O..
Ao > Q/Q/O Ao >
O\\ N P O*\
O%@%/O Q;/ﬂ@oﬁo

Connectivity behavior when creating new network features. NOOP
indicates that the new feature was not created.

Repairing network topology

Connectivity between network features is maintained on the fly
as you create, delete, and modify network features. In some
circumstances, the association between some network features
and their logical elements may become out of sync. This can
happen, for example, when using a custom tool that does not
correctly handle aborting edit operations.

This kind of network corruption is localized to a collection of
features in the network. You will be able to see what features have
corrupt topology in two ways: (1) when moving a network
feature, if rubber-banding does not occur with other network
features it is connected to and the edit operation fails, the
topology is corrupt, and (2) reconciling a version with corrupt
network features will result in an error (to learn more about
reconciling versions, see Chapter 15, “Working with a versioned
geodatabase’).
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The Rebuild Connectivity tool in ArcMap rebuilds connectivity
for a set of network features in an extent by re-creating their
logical elements. Connectivity is established based on geometric
coincidence using the same rules as described in Building a
Geodatabase.

Performance considerations

Connectivity is established for new network features based on
geometric coincidence. When you add or move a feature in a
network, each feature class in the network must be analyzed so
connectivity can be established. Performing a spatial query
against each network class will determine if the new feature or
moved feature is coincident with other network features at any
point.

If the network is in an ArcSDE geodatabase, then analyzing for
connectivity requires a number of spatial queries against the
server. By using the edit cache while editing the network, these
spatial queries don’t go against the server, are much faster, and
are not as much of a load on the server. When editing network
data in an ArcSDE geodatabase, always use the edit cache. Using
the edit cache can make your edits five times faster than without
the cache, and it is not as much of a load on the server.
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Creating network
edges

Through the basic editor tools
in ArcMap, you can create
network edges in conjunction
with your preexisting features.
This includes adding network
edges at an existing junction,
along a complex edge, or along
a simple edge.

Tip

Geometric networks and
topology

It is important to distinguish
geometric networks and their
relationships from topology and its
associated rules. To learn more
about topology, see Chapter 4,
‘Editing topology’.

For more information on the
ArcMap snapping environment, see
Chapter 3, ‘Creating new features’.

EDITING GEOMETRIC NETWORKS

Creating a new network
edge at an existing
junction

1. Add your network feature
classes to ArcMap and add
the Editor toolbar.

2. Click Editor and click Start
Editing.

3. Zoom to the area where you

want to add the new feature.

4. Click the Tool Palette
dropdown arrow and click
the Sketch tool.

5. Click the Task dropdown
arrow and click Create New
Feature.

6. Click the Target layer
dropdown arrow and click
the type of edge feature you
want to create. »

Arcinfo and ArcEditor

Editor, | = ‘ﬁj

Stop Editing
Save Edits
ey 7=
Solti..
Divide, .,
Buffer...

o

Gopy Parallel .
[Mergenn:
Ly
Inherseoh
i
IMore Editing Toals »
q« Yalidate Features, . .
SHAREIE.

Dptions. ..

Task: |Create New Feature LI
- Create Tasks B

EI Modify Tasks
Reshape Feature

- Cut Polygon Features

- Mirraor Features

- ExtendfTrim Features

- ModiFy Feature

- Calibrate Route Feature
i “-Modify Portion of aLine

B- Topology Tasks

- Modify Edge

- Reshape Edge

- Ak Complete Polygons

Target: |\Water laterals ;I

- Hydrants
[+ Waker distribution network fitkin
- System valves

0_

Unknown
Hydrant laterals
Fire laterals

----- Setvice lakerals
- Distribution mains
- WakerLateralDiameterAnnot atior
- DigktDiam Layer

4| | »

Editor |
Editor | [ 8 “?F Task: [
- o l?2Ar

e
& 2 A
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7. Check the appropriate boxes

in the Snapping Environment
window to set snapping to
the vertex of the junction
feature class to which you
want to snap the new edge.

Move the pointer near the
junction to which you want to
shap this edge until the
pointer snaps to it.

Click the map to create the
new feature’s vertices.

10. Double-click the last vertex

to finish the feature. »

Snapping Environment B

m
=l
o

Layer | tertex | Edge |
‘whaker distribution ne
Syskem valves
Distribution mains

0=

Blocks

Parcels

Water laterals
DiskDiamn Layer

W aberLateralDiamet
Hedrants

Road edge of paver
Road names

Road centerlines

El-[] Edk Sketch -
<[] Edit sketch vertices

-[1 Edit sketch edges
o[ Perpendicular bo sketch
=[] Topalogy Elements
 Topalogy ; |

OOOROOO00OXK
OoOoOoOmREOpon
Ooooooooopoao

T

1 “z
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Tip

Default junction

You can specify what type of
Junction is placed at the free end of
new edges by creating an edge—
Junction rule. For more informa-
tion on connectivity rules, see
Building a Geodatabase.

EDITING GEOMETRIC NETWORKS

You have now created a new
network edge. Since you
shapped it to an existing
network junction, it is auto-
matically connected to the
network.

If there is an edge—junction
rule for the new edge with a
default end junction type
specified, this junction type
will be placed at the free end
of the new edge. If there is
not an edge—junction rule
that specifies a default
junction, an orphan junction
will be placed at the end of
the new edge. For informa-
tion on how to replace the
orphan junction with another
junction type, see ‘Subsum-
ing network junctions’ later in
this chapter.

Arcinfo

The network junction or
orphan junction is added
to the end of the edge.

and ArcEditor
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Tip

Adding junctions along
complex edges

You can also snap a junction along
a complex edge. Similar to
snapping an edge, the junction is
connected to the network. The
complex edge is split in the logical
network but remains a single
feature.
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Creating a new network
edge along a complex
edge

1. Follow steps 1-6 for ‘Creat-
ing a new network edge at an
existing junction’ in this
chapter.

2. Check the appropriate boxes
in the Snapping Environment
window to set snapping to
the edge of the complex
edge feature class to which
you want to snap the new
edge.

3. Move the pointer over the
complex edge where you
want the edge to snap until
the pointer snaps to it.

4. Click the map to create the
new feature’s vertices.

5. Double-click the last vertex to
finish the feature. »

Snapping Environment B

m
=}
=%

Layer ‘ Werkex | Edge |
‘Waker distribution ne
System valves
Distribution mains
Elocks

Parcels

Water laterals
DistDiam Layer
‘WakerLateralDiamet
Hydrants

Road edge of paver
Road names

Road centerlines

=[] Edit Sketch =
[ Edit sketch vertices
: [ Edit sketch edges

OOOOO00000RoOR
OooooooKoOoon
Ooooooooooono

H [ Perpendicular to sketch
=[] Topolagy Elements
il s . =
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Tip

Default junction

You can specify what type of
Junction is placed at the free end of
new edges by creating an edge—
Junction rule. For more informa-
tion on connectivity rules, see
Building a Geodatabase.

EDITING GEOMETRIC NETWORKS

You have now created a new
network edge. Since you
shapped it to the edge of an
existing edge, if there is an
edge—edge connectivity rule
between these edges, a new
junction is created—the
default junction type for that
rule. If there is no edge—edge
rule, then the new junction is
the default network junction.

If there is an edge—junction
rule for the new edge that
has a default end junction
type specified, this junction
type will be added. If there is
no edge—junction connectiv-
ity rule, an orphan junction is
added.

Since the edge that was
shapped to is a complex
edge, it remains as a single
feature but is split in the
logical network.

6. Click the Edit tool.

7. Click the complex edge to
which you snapped your new

edge.

The entire edge is selected
even though another edge
and junction are connected
along it. It remains a single
feature.

Arcinfo and ArcEditor

The default junction for
the edge—edge rule is
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Creating a new network
edge along a simple edge

1. Follow steps 1-6 for
‘Creating a new network
edge at an existing junction’
in this chapter.

2. Check the appropriate boxes
in the Snapping Environment
window to set snapping to
the edge of the simple edge
feature class to which you
want to snap the new edge.

3. Move the pointer near the
simple edge to which you
want to snap this edge until
the pointer snaps to it.

4. Click the map to create the
new feature’s vertices.

5. Double-click the last vertex to
finish the feature. »

Snapping Environment B

Layer | Verkex | Edge | End |
Water distribution ne
Systern valves
Distrioution mairns
Elocks

Parcels

Wiater laterals
DistDiam Layer
WaterLateralDiamet
Hydranks

Road edge of paver
Road names

Road centerlines

=[] Edit Sketch =
i i [] Edit sketch vertices
] Edit sketch edges

OOOROO0O0REOR
o o
OoOoooooooooo

P ] Perpendicular to sketch
=[] Topology Elements
H H |—|D.— gy. 1 j
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Tip

Adding junctions along
simple edges

You can also snap a junction along
a simple edge. Similar to snapping
an edge, the junction is connected
to the network. The simple edge is
split into two new features.

Tip

Default junction

You can specify what type of
Junction is placed at the free end of
new edges by creating an edge—
Junction rule. For more informa-
tion on connectivity rules, see
Building a Geodatabase.

For more information on split
policies and how they affect
attribute values, see Building a
Geodatabase.

EDITING GEOMETRIC NETWORKS

You have now created a new
network edge. Since you
shapped it to the edge of an
existing edge, if there is an
edge—edge connectivity rule
between these edges, a new
junction is created, which is
the default junction type for
that rule. If there is no edge—
edge rule, then the new
junction is the default
network junction.

If there is an edge—junction
rule for the new edge with a
default end junction type
specified, this junction type
will be added. If there is no
edge—junction connectivity
rule, an orphan junction is
added.

Because the edge that was
snapped to is a simple edge,
it is split into two new edge
features. The value of the
attributes in the new features
is determined by their split
policies.

6. Click the Edit tool.
7. Click the simple edge to

which you snapped your new
edge.

There are now two edges
split at the new junction.

Arcinfo and ArcEditor

The default junction for
the edge—edge rule is
added.
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Subsuming
network junctions

You may wish to replace
network junction attributes with
attributes associated with
another junction type. For
example, in a utilities network, a
valve type or pole characteristic
might change. Through basic
editing functions, the properties
of a junction can be subsumed
by properties of another type.
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—_

Follow steps 1—4 for
‘Creating a new network
edge at an existing junction’
in this chapter.

Click the Target layer
dropdown arrow and click the
type of junction feature you
want to create.

Check the appropriate boxes
in the Snapping Environment
window to set snapping to
the vertex of the junction
feature class that you want to
subsume.

Move the pointer near the
junction you want

to subsume with a new
junction until the pointer
shaps to it. »

ure j Target [Hydrants : Hydrants

» [

- W aterM et_Junctions
- Wakveh aultz

Tanks
- Sygvalves

E atevalves

- Fitings

- Laterals
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Snapping Environment B
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Layer ‘ Verkex | Edge |
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Hydrants
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Road names
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=[] Edit Sketch -
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-] Edit sketch edges
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5. Click once to subsume the
junction.

The original junction is

deleted and replaced with
the new junction; network
connectivity is maintained.

The original junction is deleted and replaced with the new junction.
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Tip

Undoing network edits

If you move a network feature,
other network features also move.
Clicking the Undo button will undo
the edits to all the affected features.
To learn more about undoing edits,
see Chapter 2, 'Editing basics’.
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Moving existing network

1.

features

Follow steps 1 and 2 for
‘Creating a new network
edge at an existing junction’.

2. Click the Edit tool.
3. Click the network junctions

and edges that you want to
move.

Click and drag the features to
the new location.

Other network elements that
are connected to the features
rubber-band. This shows how
other network elements are
affected by moving the
selected features.

All of the features that rubber-
banded while you dragged
your selected features are
automatically updated to
maintain network
connectivity.

2

Jgditm = ”T & - Tak|
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Tip

Ancillary roles

Not all network junction features
can have ancillary roles. Those
that don 't have them can 't act as
sources or sinks in the network. To
learn more about network ancillary

Altering a junction’s
ancillary network role
1. Click the Edit tool.

2. Click the network junction
whose ancillary role you
want to change.

3. Click the Attributes button.

Arcinfo and ArcEditor

Jgditor > ||—.l~_ & - Task|

roles, see Building a Geodatabase.
4. Click the value for

AncillaryRole.

To learn how to set flow direction 5. If you want this junction
Jor a network and other network feature to act as a sink in the

analysis tools, see Building a network. click Sink.
Geodatabase. ’

If you want this junction
feature to act as a source in
the network, click Source.

If you don’t want this junction
feature to be either a source
or a sink, click None.

6. Repeat steps 3-5 until all the ?
junctions whose ancillary X () |
roles you want to change are
updated.
7. Use the tools found in the Attributes =]
Network Analysis toolbar to =i et value -
i i DATE_PAMTED
recalculate the flow direction DATER 0
of the network. MATERIAL
CP_MATERIAL
LEVEL_SENSOR
ELEV_EOTTOM o
ELEY_TOF o
ELEV_GROUND 0O
ELEY_OVERFLO... -3
MUNICIPALITY
STATUS
Enabled True _0
AncilaryRale MNone - =
1 features |
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Enabled and
disabled network
features

If a feature in the network is
disabled, i1t cannot be traced
through. To learn more about
network tracing, see Building a
Geodatabase.
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Enabling and disabling
network features

1. Click the Edit tool.

2. Click the network feature you

want to enable or disable.

3. Click the Attributes button.
4. Click the value for Enabled.

5. Click True if you want to
enable the feature in the
network.

Click False if you want to
disable the feature in the
network.

JEditor - ||—‘; y - Taskr
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Attributes
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OPER_DISTRICT
DATE_IMSTALL...
COMTRACTOR
OwMER

WalLT_ID 1}
OPERATION_M
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STATUS
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The Network
Editing toolbar

The Network Editing toolbar
contains tools used for manag-
ing geometric network connec-
tivity. The connectivity
between coincident network
features can be explicitly
changed. Instances can arise
when parts of a geometric
network need to be repaired; a
feature having invalid geometry
or connectivity between
features 1s incorrect. Features
with invalid geometry may exist
within feature classes used in
building a geometric network.
These features can be identified
and their geometries repaired.
Network connectivity between
features may become out of
sync or corrupt. These features
can be identified and their
connectivity repaired and
reestablished.

EDITING GEOMETRIC NETWORKS

Adding the Network
Editing toolbar

1. Click Editor, point to More
Editing Tools, and click
Network Editing.

The Network Editing toolbar
will appear in the ArcMap
window.

Arcinfo and ArcEditor
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Tip Disconnecting a feature
About connecting and from the network
disconnecting network

1. Select the feature that you

features want to disconnect from the

In some cases, you may wish to

network.
disconnect a feature from the
network. Disconnecting a feature 2. Click the Disconnect tool on
does not delete it from the data- the Network Editing toolbar.

base, it removes the topological
associations it has to other features
in the network. Similarly, connect-
ing a feature to the network creates
topological relationships between
the feature and its coincident
features.

rl.~h work, E|:||hru:|

Connecting a feature to
the network

1. Select the feature that you
want to connect to the
network.

2. Click the Connect tool on the
Network Editing toolbar.
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Tip

Assuring network
connectivity

The Verify Connectivity tool verifies
the connectivity between edges and
Junctions in the logical network.

The tool searches for features with
no corresponding network
elements, features with one or more
missing network elements, features
with duplicate network elements,
features associated with corrupt or
invalid network elements, and
features associated with or
connected to a nonexistent network
feature.

Tip

Canceling the Verify
Connectivity operation
Pressing Esc while defining the
area of interest will cancel the
operation.

Tip

Verifying the entire
geometric network

The Verify Connectivity command
will verify the connectivity of the
entire network or any subset of
selected features.

v

The Verify Connectivity
command

EDITING GEOMETRIC NETWORKS

Verifying network
connectivity

1. Click one of the feature
classes in the geometric
network in the ArcMap table
of contents.

2. Click the Verify Connectivity
tool on the Network Editing
toolbar.

3. Click and drag a box around
the network features whose
connectivity you wish to
verify.

The tool will examine the
features and create a
selection set of the network
features whose connectivity
is corrupt. You can then use
the Rebuild Connectivity tool
to repair the connectivity of
the features. If all connectivity
is correct, a message box will
appear informing you so.

Arcinfo

and ArcEditor

AR ML
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Tip

Rebuilding connectivity
During the course of editing,
network connectivity is maintained
on the fly. You do not need to use
the Rebuild Connectivity tool unless
the network connectivity has
become corrupted for some of your
network features.
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Rebuilding network
connectivity

1.

Click one of the feature
classes in the geometric
network in the ArcMap table
of contents.

Click the Rebuild
Connectivity tool on the
Network Editing toolbar.

Click and drag a box around
the network features whose
network connectivity you
want to rebuild.
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Tip

Ensuring network feature
geometry

The Verify Network Feature
Geometry tool verifies that the
geometry of features that partici-
pate in the geometric network are
valid shapes. Invalid shapes
include features that have empty
geometry, edge features that
contain multiple parts, edge
features that form a closed loop,
and edge features that have zero
length.

Tip

Canceling the Verify
Network Feature Geometry
operation

Pressing Esc while defining the
area of interest will cancel the
operation.

Tip
Verifying the entire
geometric network
The Verify Network Feature
Geometry command will verify the
feature geometry of the entire
network or any subset of selected
features.

=== The Verify Network Feature
v Geometry command

EDITING GEOMETRIC NETWORKS

Verifying network feature
geometry

1. Click one of the feature
classes in the geometric
network in the ArcMap table
of contents.

2. Click the Verify Network
Feature Geometry tool on the
Network Editing toolbar.

3. Click and drag a box around
the network features whose
geometry you wish to verify.

The tool will examine the
features and create a
selection set of the network
features whose feature
geometry is corrupt. You can
then use the basic editing
tools to correct the geometry
of the features. If all feature
geometry is correct, a
message box will appear
informing you so.

Arcinfo

and ArcEditor
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Tip

Repairing connectivity

The Repair Connectivity command
will repair connectivity errors in
the logical network.

During the process of repairing
network connectivity, actions may
occur that require review by the
user. A message box will appear at
the end of the process listing the

type of warning, the feature class,
and the object ID of the feature.

}_1 The Repair Connectivity
command

Tip

Network Build Errors
command

The Network Build Errors
command creates a selection of the
features with invalid shapes using
the error table generated during
the network build. Invalid shapes
include lines that contain multiple
parts, lines that form a closed loop,
lines that have zero length and
features that do not contain shapes.
Once created, the selection set may
be used to identify and find the
features that cause the particular
error. For more information on
building geometric networks, see
Building a Geodatabase.

The Network Build Errors
command
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Validating
network features

The validation process ensures
that the network features follow
the connectivity rules. This
enables you to find those
features that were modified so
as to be in conflict with the
predetermined network connec-
tivity rules.

For more information on how to
create and modify connectivity
rules, see Building a
Geodatabase.

EDITING GEOMETRIC NETWORKS

. Click the network features

Arcinfo and ArcEditor

. Click the Edit tool.

Jgditor - ||—‘}_ f - Task[
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Tip

Validation rules

Network features may have
connectivity rules as well as
attribute and relationship valida-
tion rules associated with them. To
learn more about validating
attribute and relationship rules, see
the tasks outlined earlier in this
chapter.
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A

If there are any invalid
features, a message box
appears telling you how
many of the features are
invalid. Only those features
that are invalid remain
selected.

Click OK.

Click one of the invalid
network features.

Repeat step 3.

A dialog box appears
informing you why the
selected feature is invalid.

7. Click OK.
8. Make the necessary edits to

the network to make the
feature valid. This may
involve performing some of
the network editing tasks
described earlier in this
chapter.

Repeat step 3—you should

see a message box informing

you that all the features are
valid.

10. Click OK.

VYalidate

2 features are invalid.

o

Validate

Laterals EdgeFeature [subtppe: Service laterals] may not connect to the Hydrants JunctionFeature [subtppe: Hpdrants)

Validate

Al features are walid.
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Editing annotation

IN THIS CHAPTER

Annotation in the geodatabase
¢ Editing annotation
e Converting labels to annotation

e Converting coverage annotation to
geodatabase annotation

In addition to geometry and location, geographic features may also have
some descriptive text associated with them. For example, a feature class that
contains streets may have text with the street’s name associated with it.
Annotation may also be a geographically located piece of text that exists
independently of any other feature, such as the name of a mountain range on
a physical map.

Annotation refers either to the process of automating text placement or to
the text itself. This chapter describes how to create annotation for your
feature classes and how to convert annotation that you have in coverages to
geodatabase annotation.
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Annotation in the geodatabase

Annotation in the geodatabase is stored in special feature
classes called annotation classes. Unlike points, lines, and
polygons, which are stored as ESRI Simple Features, annotation
is stored as ESRI Annotation Features.

What is geodatabase annotation?

Like other feature classes in the geodatabase, all features in an
annotation class have a geographic location and attributes and
can either be inside a feature dataset or a standalone annotation
class. Each annotation feature has its own symbology including
font, color, and so on. Annotation need not only be text; it can
also include shapes, such as boxes and arrows.

There are two kinds of annotation in the geodatabase: feature-
linked annotation and nonfeature-linked annotation. Nonfeature-
linked annotation is geographically placed text strings that are
not associated with features in the geodatabase. An example of
nonfeature-linked annotation is the text on a map for a mountain
range. No specific feature represents the mountain range, but it is
an area you would want to mark.

Feature-linked annotation is associated with a specific feature in
another feature class in the geodatabase. The text in feature-
linked annotation reflects the value of a field or fields from the
feature to which it is linked. The annotation feature class
participates in a composite relationship with the feature class
that it is annotating. The annotation feature class is the
destination class in the relationship, while the feature class it is
annotating is the origin class. This means the feature controls the
location and lifetime of the annotation (see Building a
Geodatabase).

As an example of feature-linked annotation, a hydrant in a water
network may be annotated with its pressure, which is stored in a
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field in the feature class. In the same network, the water
transmission mains may be annotated with their names.

As with other composite relationships, the origin feature controls
the destination feature. Therefore, when the origin feature is
moved or rotated, the linked annotation moves or rotates with it.
When the origin feature is deleted from the database, its linked
annotation feature is also deleted. If the value of a field from
which the annotation text is derived changes in the feature, the
annotation feature has special behaviors to respond to those
changes and to automatically update its text string.

In the water network example, a hydrant may be too close to a
busy intersection and may need to be moved by 50 feet. When
the hydrant is moved, its linked annotation moves with it. In the
same network, the name of a transmission main may change.
When the value in its name field is modified, the text stored in its
linked annotation feature is automatically changed to reflect this.
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Editing
annotation

You can use the editing tools in
ArcMap to edit both feature-
linked annotation and
nonfeature-linked annotation.
While you can perform the
same edit operations on both
kinds of annotation, a feature
with linked annotation has
special behaviors when edited.
The annotation feature will
respond to changes in its linked
feature, such as attribute
updates.

You can use the drawing tools
in ArcMap to edit the string, the
symbology, or the location of
any annotation feature. You can
also use the drawing tools to
create new annotation features.

When you edit features with
linked annotation, all of the
behaviors that apply to editing
features with composite-related
objects apply—for example,
move and delete. In addition,
when you edit the attributes of
the feature, the linked annota-
tion 1s also modified to reflect
the changes.

You can use the same tools for
editing related objects and
breaking and creating new
relationships; see Chapter 11,
‘Editing related objects’.

EDITING ANNOTATION

Creating new nonfeature-
linked annotation

1. Add your annotation feature
class to ArcMap and add the
Editor and the Draw toolbars.

2. Click Editor and click Start
Editing.

3. On the Draw toolbar, click
Drawing, point to Active
Annotation Target, then check
the feature class name of the
annotation you want to
create.

4. Use the font settings buttons
on the Draw toolbar to set the
properties of the annotation
text you want to create.

5. Click the Create a new text
element button.

6. Click the map where you
want to add the new annota-
tion feature.

7. Type the annotation’s text
string and press Enter. »
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Norfestureinked amotator \ i
is added to your map. b
To learn more about geodatabase i
annotation, see Building a i
Geodatabase. North ontgomery :
Nonfeature-linked annotation is created.
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The ability to add and edit
annotation features with ArcMap is
extensive and cannot be fully
covered here. If you want to learn
more about this tool, see Building a
Geodatabase.

EDITING ANNOTATION

Editing an existing
annotation feature

1.

Click the Select Elements
tool.

Click the annotation that you
want to edit.

Right-click the annotation
string you want to change
and click Properties.

Edit the text string as desired.

5. Click OK.»

g

JDrawwng V|—‘k_® O+ A ~I% W

® Cut
Copy

North Montg? es-

18 Gioug
Gl Wraroup:

Order
Hudge
Align
Distribute

Flatate o1 Fiip

Graphic Operations

Properties [ 7] x]
Test | 5ize and Fosiion |

Tent

Martgomery Hort —
Font. [ 10.00 EEEE
argle [T00 =] Chaacter Spacing: [000

Leading ]
Change Syrbol

oK | conca | ey |
t

o

—
AN 5 o8
il

Wy

1

i

s
@ Corver Tio Grapfics .

353



The text is updated on the
map.

6. To move the annotation
string, click and drag it to a
new location.

The text is
updated.

Montgomery North
Montgomery North|
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Creating new features
with linked annotation

1.

EDITING ANNOTATION

Zoom to the area where you
want to add the new feature.

Click the Tool Palette
dropdown arrow and click the
Sketch tool.

Click the Task dropdown
arrow and click Create New
Feature.

Click the Target layer
dropdown arrow and click the
type of feature you want to
create.

Click the map to create the
new feature’s vertices. »

Arcinfo and ArcEditor
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i eshape Feature

ut Palygon Features
Mirrar Features
wkend| Trim Features
Madify Feature
alibrate Route Feature
- Madify Portion of a Line
[ Topology Tasks

- Madify Edge

- Reshape Edge

- ke Complete Polygons

Target

i |Road centerlines

||

-Road edge of pavement
ad centerlines
-Blocks

[#- Parcels

- Road names

355



Arcinfo and ArcEditor

6. Double-click the last vertex to
finish the feature.

An annotation feature is
automatically created and
linked to the new feature.

If your feature has default
values for the field from
which the annotation is 5
derived, the annotation
appears and reflects the
values from those fields.

New Roacd

An annotation feature is created along with the new feature.
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Tip

Composite relationships
The feature and its annotation
participate in a composite relation-
ship with each other. The feature is
the origin feature, and the annota-
tion is the destination feature.
Editing these features is similar to
editing any features that participate
in a composite relationship.

EDITING ANNOTATION

Modifying features with
linked annotation

1.
2.

Click the Edit tool.

Click the feature you want to
edit.

3. Click the Attributes button.
4. Click the value from which

the annotation is derived and
type the changes.

The annotation is automati-
cally updated to reflect these
changes.

Click the Close button to
close the Attributes dialog
box. »

Arcinfo and ArcEditor
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6. Click and drag the feature to
a new location.

The linked annotation feature
moves the same x,y distance
as the feature you moved. »

St. Catherine's St

X

The linked annotation is automatically updated.

St. Catherine's St.

=

Linked annotation and feature move together to the new location.
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7. Click the Rotate tool.

8. Click anywhere on the map ; :
and drag the pointer to rotate ‘ X g‘ ‘
the feature to the desired
location.

The annotation rotates with
the feature.

&
0
]
9. Click the Delete tool. =
o
&

The feature you selected,
along with its linked
annotation, is deleted from
the database.

The feature is rotated along with its linked annotation.

bR K] o
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Generating feature-linked

annotation

Versioning

When possible, generate your
annotation before you version your
data.

360

1.

In ArcMap, click the Add Data
button to add a feature class
and its linked annotation
class to your map.

Click the Select Features
button to select the features
for which you want to
generate annotation. To
create annotation for all of
the features, select all of the
features.

Right-click the feature class
in the table of contents.

Point to Selection.

5. Click Annotate Selected

Features.

Check the related annotation
classes in which you want to
store the annotation.

Check the check box to add
unplaced labels to the
overflow window.

Click OK.
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Converting labels
to annotation

ArcMap lets you label features
stored in a feature class. Once
you have created labels, you
can store them within the
ArcMap document or as
graphics in a database or
convert them to annotation
features.

If you choose to convert them
to annotation features, ArcMap
will create an annotation class
to store the annotation. If you
specify that you want them
linked to the features, ArcMap
will also create the relationship
class to maintain the link.

The annotation class and
relationship class are created
inside the same feature dataset
in which the feature class 1s
stored or at the geodatabase
level for a standalone feature
class.

For a detailed discussion about
labeling maps and the different

advanced labeling methods you can

use, see Using ArcMap.

EDITING ANNOTATION

In ArcMap, click the Add Data
button to add the feature
class for which you want to
create annotation to your
map.

Label the features in your
map.

Right-click the feature class
in the table of contents.

. Click Convert Labels to

Annotation. »

e
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Tip

New annotation class
When all of the labels have been
converted to annotation, the new

annotation class is automatically
added to the map.

Tip
Versioning
When possible, convert your labels

to annotation before you version
your data.

Tip

Annotation storage

When storing geodatabase
annotation in a database manage-
ment system (DBMS), the row
length is between 80 and 100 bytes.
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5. Click the feature class for

which you want to save
labels.

6. Click the third Annotation

storage option.

7. Type a name for the new

annotation class that will be
created to store the
annotation.

8. Click All features in the layer

to create annotation for all of
the features.

Click Features displayed in
the current extent to create
annotation for features
displayed only in the current
extent of the map.

Click Features currently
selected to create annotation
for the selected features only.

9. Click Display overlapping

labels in the overflow window
to display annotation that
cannot be created without
overlapping others.

10. Click OK.
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Converting

coverage

annotation to .
geodatabase
annotation ,

ArcMap lets you convert
annotation stored in a coverage
annotation feature class to
geodatabase annotation. You
must convert the annotation
into an existing annotation
class in your geodatabase.

If the coverage annotation
feature class contains at-

tributes, when you convert it to 5.

geodatabase annotation, these
attributes will automatically be
converted as well.

The command to convert
coverage annotation is avail-
able through the Customize
dialog box in ArcMap.

For more information on how you
can customize ArcMap, see Using
ArcMap and Exploring
ArcObjects.

EDITING ANNOTATION

Adding the Convert
Coverage Annotation
command to ArcMap

In ArcMap, click View, point to
Toolbars, and click
Customize.

Click the Commands tab in
the Customize dialog box.

3. Click the Label category.

4. Drag the Convert Coverage

Annotation command from
the Commands list and drop
it on the Standard toolbar.

The command appears on
the toolbar.

Click the Close button on the
Customize dialog box.
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Tip

Annotation class

You can only convert coverage
annotation into existing annotation
classes. To create an annotation
class, see the ‘Creating new
nonfeature-linked annotation’ and
the ‘Generating feature-linked
annotation’tasks in this chapter.

Tip
Annotation storage
When storing geodatabase

annotation in a DBMS, the row
length is between 80 and 100 bytes.

Tip
Target annotation class

The annotation class into which you

convert your coverage annotation
must exist in the geodatabase
before you perform the conversion.
You can create a new annotation
class using ArcCatalog.

See Also

For more information on using
ArcMap to add feature classes to
maps, symbolize annotation, and
create plots, see Using ArcMap.

See Also

For more information on
symbolizing layers in ArcMap, see
Using ArcMap.
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Converting coverage
annotation

1.

Add to your map the cover-
age annotation feature
classes you want to convert.

Set the symbology for the
coverage annotation feature
class. Create test plots of
your data to ensure the
symbology is correct before
continuing to step 3.

Click the Convert Coverage
Annotation command.

Check the annotation classes
that you want to convert. You
can convert multiple
coverage annotation classes
into a single geodatabase
annotation class.

Click the option to convert the
annotation into a database.

Click the Browse button to
browse for an existing
annotation class within your
geodatabase.

Click Convert.

Click the Close button to

close the Convert Coverage
Annotation dialog box when
your conversion is complete.
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Editing dimension features

IN THIS CHAPTER Dimension features are used to communicate information about the
i 3 \ dimensions of geographic features, or distances between them, on a map.
* Editing dimension features In this respect, they are similar to annotation. However, dimension features

exclusively express distance measurements. Dimension features can be
used to show the length of a property line, the distance between bridge
Creating dimension features spans, or the length of a feature along one axis.

¢ Adding the Dimensioning toolbar

Dimension features are stored in dimension feature classes in a
geodatabase. Dimension feature classes can have one or more styles to
ensure that the dimension features you create are consistent with your
mapping standards.

Modifying dimension features
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Editing dimension features

Dimension features, unlike simple features, know how they are
created. A dimension feature requires a specific number of points
to be entered into the edit sketch to describe its geometry. The
standard edit tools can be used to manually input the points
required for these construction methods. In addition to the
manual construction methods, there are several tools that allow
you to create new dimension features from existing dimension
features and other features. These tools are collectively called the
Autodimension tools.

You can assign a style to a dimension feature when you create it
or change an existing dimension feature’s style. Dimension
features draw and symbolize themselves based on the properties
of their assigned style.

Construction methods

The type of dimension feature you are creating will dictate the
number of points that are required as input.

The following is a list of dimension types and the number of
points required for their construction:

« Simple aligned: two points

* Aligned: three points

9.0
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» Linear (horizontal and vertical): three points

9.5'
I<—> °
L

0.5'

* Rotated linear: four points

018

You can specify what type of construction method to use with
which to create your dimension feature. The construction method
dictates the type of dimension that is created. Each construction
method knows how many points are required to create a specific
kind of dimension feature. When using these methods, Finish
Sketch is automatically called once you have input the correct
number of points. The exceptions are the free construction
methods.

The free construction methods also know how many points are
required for input; however, they do not call Finish Sketch
automatically. With the free construction methods, you can add
as many points into the edit sketch as you need to construct your
dimension feature. When you call Finish Sketch, the type of
dimension feature that is created will depend on the number of
points in your sketch.
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The following summarizes the different construction methods:

e Simple aligned: creates simple aligned dimension features. It
requires two points as input: the beginning dimension point
and the end dimension point. Finish Sketch is automatically
called after the second point is input.

e Aligned: creates aligned dimension features. It requires three
points as input: the beginning dimension point, the end
dimension point, and a third point describing the height of the
dimension line. Finish Sketch is automatically called after the
third point is input.

e Linear: creates horizontal and vertical dimension features. It
requires three points as input: the beginning dimension point,
the end dimension point, and a third point describing the
height of the dimension line. The location of the third point
relative to the beginning and ending dimension points will
dictate whether the dimension feature is horizontal or vertical.
Finish Sketch is automatically called after the third point is
input.

* Rotated linear: creates rotated linear dimension features. It
requires four points as input: the beginning dimension point,
the end dimension point, a third point describing the height of
the dimension line, and a fourth point describing the
extension line angle. Finish Sketch is automatically called after
the fourth point is input.

* Free aligned: creates simple aligned and aligned dimension
features. It requires either two or three points as input. If you
call Finish Sketch with two points in the edit sketch, a simple
aligned dimension feature is created. If you call Finish Sketch
with three points in the edit sketch, an aligned dimension
feature is created. If you call Finish Sketch with less than two
or more than three points in the edit sketch, the edit operation
will fail.

EDITING DIMENSION FEATURES
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e Free linear: creates horizontal linear, vertical linear, and
rotated linear dimension features. It requires either three or
four points as input. If you call Finish Sketch with
three points in the edit sketch, a horizontal or vertical linear
dimension feature is created. If you call Finish Sketch with
four points in the edit sketch, a rotated linear dimension
feature is created. If you call Finish Sketch with less than
three or more than four points in the edit sketch, the edit
operation will fail.

The Autodimension tools

The Autodimension tool palette contains four tools for
automatically creating dimension features: Dimension Edge,
Perpendicular Dimensions, Baseline Dimension, and Continue
Dimension. Using these tools, you can create new dimension
features based on existing dimension features or other features
on your map.

Dimension Edge works on any type of feature. The Dimension
Edge tool will automatically create a dimension whose baseline is
defined by a line segment of an existing feature.

Perpendicular Dimensions simultaneously created two dimension
features that are perpendicular to one another.

Baseline Dimension and Continue Dimension are both used only
on existing dimension features. Baseline Dimension creates a new
dimension feature whose beginning dimension point is based on
the same beginning point of a previous dimension feature. The
Continue Dimension tool creates a new dimension feature whose
beginning dimension point is the same as the end dimension
point of the existing dimension feature being continued. The
Baseline Dimension and Continue Dimension tools create the
same type of dimension as the existing dimension they are
applied to and assign it the style selected in the Style dropdown
list in the Dimensioning toolbar.
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Dimension styles

All dimension features are associated with a dimension style.
When you create a new dimension feature, you must assign it a
dimension style. This dimension style must exist in the dimension
feature class in which you are creating your new dimension
feature. Once a dimension feature is created, it assumes all of the
properties of its style. You can use the Attributes dialog box to
modify some of those properties; however, some properties, such
as the symbology of the dimension feature elements, cannot be
modified.

To learn more about dimension styles and how to create them, see
Building a Geodatabase.

The Dimensioning toolbar

The Autodimension tools and the controls for setting the
construction method and assigning a dimension style are located
on the Dimensioning toolbar. The controls on the Dimensioning
toolbar are only active when you are editing, and the feature class
selected in the Editor toolbar’s Target dropdown list is a
dimension feature class.

Style
dropdown list

Dimensioning

Cangtruction: IAIigned j | Style: |Default '

=]
r IMF|

Construction
dropdown list

Autodimension
tool palette
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The Construction dropdown list contains all of the methods for
constructing dimension features. The construction method
dictates the number of points required to construct a dimension
feature and the type of dimension feature that is created.

The Styles dropdown list contains all of the styles in the
dimension feature class that are selected in the Target dropdown
list in the Editor toolbar. New dimension features are created and
assigned the style that is selected in the Style dropdown list.

It is important to remember that the Baseline Dimension and
Continue Dimension tools will only be active if a dimension
feature is selected. The Dimension Edge tool will be active when
any feature is selected.

Modifying a dimension feature’s geometry

Dimension features not only draw and symbolize themselves
based on their assigned style but are also able to regulate the
modification of their geometry. By using the editing tools in
ArcMap that you use to modify the geometry of other types of
features, you can modify a dimension feature’s geometry while
maintaining the correct configuration of points for a valid
dimension feature.

When you are modifying a dimension feature, there are a series of
vertices you can pick up and move with the Edit tool and move to
alter the dimension feature’s geometry. You can’t add additional
vertices or delete any of the existing vertices. The following
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diagram illustrates what aspect of a dimension feature is modified
when one of these vertices is moved:

Move dimension

text
Change |
dimension line — =W ®
height
=] =

Move begin
dimension point

Move end
dimension point

A dimension feature’s geometry can be modified by moving a set of
vertices while maintaining a valid dimension feature.

You can move a dimension feature’s text away from its dimension
line. The way the text is shown is dependent on the style chosen
for the dimension feature. Some styles have line decoration
including a leader line. For these styles, if you move the
dimension feature’s text far enough from the dimension line that it
surpasses the leader line tolerance, then that leader line will
automatically be displayed.

If a dimension feature’s style has a text symbol with a leader line, that
leader line is drawn when the text is moved farther away from the
dimension line than the leader tolerance for the text symbol.

EDITING DIMENSION FEATURES
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The extension line angle and the other properties of a dimension
feature’s geometry can be modified by altering the values of some
of its fields. The following is a list of the fields you can modify for
a dimension feature and how they correspond to its geometry:

Field Property

BEGINX x-coordinate of the beginning dimension point

BEGINY y-coordinate of the beginning dimension point

ENDX x-coordinate of the end dimension point

ENDY y-coordinate of the end dimension point

DIMX x-coordinate of the dimension line height

DIMY y-coordinate of the dimension line height

TEXTX x-coordinate of the text point (null if the text
hasn’t been moved relative to the dimension
feature)

TEXTY y-coordinate of the text point (null if the text
hasn’t been moved relative to the dimension
feature)

EXTANGLE Extension line angle

For more information on editing a feature’s geometry, see
Chapter 7, ‘Editing existing features’. For more information on text
symbols and text decoration, see Using ArcMap.
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Modifying a dimension feature’s properties

A dimension feature gets most of its properties from its style.
However, you can override some aspects of a dimension feature’s
style. The following are the properties that can differ between a
dimension feature and its style:

* Dimension line display
* Dimension line arrow symbol display
¢ Extension line display

For more information about dimension styles, see Building a
Geodatabase.

In addition to overriding these style properties, you can also
change a dimension feature’s style, specify a custom value to use
for the dimension text instead of the length of the dimension
feature and change the extension line angle.

Dimension features can be modified using the Attributes dialog
box. Dimension features have a special Attributes dialog box to
allow you to easily modify their various properties. However, you
can also use the standard Attributes dialog box to modify the
properties of a dimension feature or to modify the values of fields
that you have added to your dimension feature class.
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Switch to standard Change between custom
Attributes dialog box value and system value

Dimension | atstuses |
’ o« 0.00 Foot \ 7 Use ayitem vk
T Lo a cuslom vokm
Dimension
\.wr-\rvh Flessl test placement | Style
Desmnrion brms: Estmnn e
— oy [f o] | o por  S=———FE xtension
Syl it [0on e | line display
= _—
Dimension line end
arrow symbol display
Dlmep3|on Extension line angle
line display

A dimension feature’s properties can be modified by a Dimension
Attributes dialog box or by using the standard Attributes dialog box.

Each property of a dimension feature that you can change in the
dimensioning Attributes dialog box can also be changed by
altering the values of some of its fields. A list of the fields that
you can modify for a dimension feature and how they correspond
to its properties are illustrated on the following page:
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Field

Property

STYLEID
USECUSTOMLENGTH

CUSTOMLENGTH

DIMDISPLAY

EXTDISPLAY

EDITING DIMENSION FEATURES

ID of the dimension style.

0 indicates that the feature’s length is
used for the dimension text; 1
indicates a custom value is used for
the dimension text.

Value used for the dimension text if
USECUSTOMLENGTH s 1.

Null indicates both dimension lines are
displayed; 1 indicates only the
beginning dimension line is displayed;
2 indicates only the end dimension line
is displayed; 3 indicates none of the
dimension lines are displayed.

Null indicates both extension lines are
displayed; 1 indicates only the
beginning extension line is displayed;
2 indicates only the end extension line
is displayed; 3 indicates none of the

extension lines are displayed.

Arcinfo and ArcEditor

MARKERDISPLAY

Null indicates both dimension line end
arrow markers are displayed; 1
indicates only the beginning
dimension line end arrow marker is
displayed; 2 indicates only the end
dimension line end arrow marker is
displayed; 3 indicates none of the
dimension line end arrow markers

are displayed.

For more information on using the Attributes dialog box in
ArcMap, see Chapter 9, ‘Editing attributes’.
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Adding the
Dimensioning
toolbar

The Autodimension tools and
the controls for setting the
construction method and
assigning a dimension style are
located on the Dimensioning
toolbar. The controls on the
Dimensioning toolbar are only
active when you are editing,
and the feature class selected in
the Editor toolbar’s Target
dropdown list is a dimension
feature class.

Adding the toolbar

You can also add the toolbar by
clicking the View menu, pointing
to Toolbars, then clicking
Dimensioning.
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1. Right-click the Main menu.
2. Click Dimensioning.

3. Dock the toolbar to the
ArcMap window. Now each
time you start ArcMap the
toolbar will be displayed.
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Creating
dimension
features

By using the tools provided on
the basic Editor toolbar and
those provided on the
Dimensioning toolbar, you can
create many types of dimension
features.

The edit sketch

ArcMap contains many tools to
help you enter points into your edit
sketch. All of the same tools can be
used to enter the points required
for the various dimension feature
construction methods.

EDITING DIMENSION FEATURES

Creating a simple aligned
dimension feature

1. Add your dimension feature
class to ArcMap, then add
the Editor toolbar and the
Dimensioning toolbar.

2. Click Editor and click Start
Editing.

3. Zoom to the area where you
want to add the new feature.

4. Click the Tool palette
dropdown arrow and click
the Sketch tool.

5. Click the Task dropdown
arrow and click Create New
Feature.

6. Click the Target layer
dropdown arrow and click
the dimension feature
class. »
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Tip

Edit sketch display

When creating dimension features,
the edit sketch will actually show
you how the resulting dimension
feature will look as you move your
mouse.

The exceptions are the free
dimension construction methods.
With these construction methods,
the edit sketch display is the same
as that for creating simple features.

Tip

Using the Magnifier Window
To more accurately place your
vertices, use the Magnifier Window
found under Window on the Main
menu. To learn more about the
Magnifier Window, see Using
ArcMap.

Tip

Adjusting the Snapping
Environment

By adjusting the settings in the
Snapping Environment dialog box,
you can more accurately place your
vertices. To learn more about the
Snapping Environment, see
Chapter 3, ‘Creating new features’.
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7. Click the Style dropdown
arrow and click the style you
want your new dimension
feature to have.

8. Click the Construction
dropdown arrow and click
Simple Aligned.

9. Click the map at the begin-
ning dimension point to start
the edit sketch.

As you move the mouse, you
will see that the new dimen-

sion dynamically draws itself
with your mouse location as

the end dimension point. »

J Construction:

Aligned

=

| Style: IDefauIt

J Construction:

Parzellim

Leader

0og’

0.00

Aligned

[

Aligned

Free Aligned
Free Linear
Linear
Fiotated Linear

| Style: IEIectric
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10. Click the map at the end
dimension point.

The sketch is automatically
finished and the new simple
aligned dimension feature is
created with the style you
selected.
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Creating an aligned

Aligned dimension features
An aligned dimension feature s
dimension line is always parallel to
its baseline.

To learn more about the different
types of dimension features, see
Building a Geodatabase.
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dimension feature

1.

Follow steps 1-7 for ‘Creat-
ing a simple aligned dimen-
sion feature’ in this chapter.

Click the Construction
dropdown arrow and click
Aligned.

Click the map at the begin-
ning dimension point to start
the edit sketch.

As you move the mouse, you
will see that the new dimen-

sion dynamically draws itself
with your mouse location as

the end dimension point. »

OHYST1

Construction: IAIigned j | Shyle: IEIectric3

Free Aligned 1
Free Linear yi

Linear
Fiotated Linear
Simple Aligned
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4. Click the map at the end
dimension point.

The new dimension contin-
ues to dynamically draw
itself; now, however, the
beginning and end dimen-
sion points are fixed, and the
height of the dimension line
changes as you move your PHvET ‘O
mouse.

120.78 "

5. Click the map where you
want the dimension line to
be.

The sketch is automatically
finished, and the new
aligned dimension feature is
created with the style you
selected.

B

gl it

120.78 °

Since you selected Aligned

as your construction method,

the dimension line is parallel OHYST1
to the baseline.

COHYST1
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Creating a |ineal' J Canstruction: | Linear j | Style: IBuiIdings j |;‘ - ‘

H H Aligned
Linear dimension features dimension feature Eregef_ligned
e LInear
Linear

Rotated Linear |
Simple Aligned

A linear dimension feature s 1
dimension line is generally not '
parallel to its baseline. Therefore,

the distance represented by a linear

Follow steps 1-7 for ‘Creat-
ing a simple aligned dimen-
sion feature’ in this chapter.

feature is not the length of the 2. Click the Construction
baseline. dropdown arrow and click
To learn more about the different Linear.

types of dimension features, see 3. Click the map at the begin-
Building a Geodatabase. ning dimension point to start

the edit sketch.

As you move the mouse, you
will see that the new dimen-
sion dynamically draws itself
with your mouse location as
the end dimension point. »
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4. Click the map at the end
dimension point.

The new dimension contin-
ues to dynamically draw
itself; now, however, the
beginning and end dimen-
sion points are fixed, and the
height of the dimension line
changes as you move your
mouse.

If you move your mouse to
the left or right of the
baseline, you will see a
vertical linear dimension
feature. If you move your
mouse above or below the
baseline, you will see a
horizontal linear dimension
feature. »

Arcinfo and ArcEditor
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5. Click the map where you | [ /1_ _/
want the dimension line to — =

IGSST1 i e
| )II\A
>

be.

The sketch is automatically ?

finished, and the new linear Y

dimension feature is created [y

with the style you selected. {
§
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Creating a rotated |ineal' J Construction: |Fotated Linear j | Style: |E|BthiC4 j |;‘ - ‘
dimension feature e aned

Free Linear

Linear

1. Follow steps 1-7 for
‘Creating a simple aligned
dimension feature’ in this
chapter.

2. Click the Construction
dropdown arrow and click
Rotated Linear.

3. Click the map at the begin-

ning dimension point to start ﬁ
the edit sketch.

As you move the mouse, you
will see that the new dimen-
sion dynamically draws itself
with your mouse location as
the end dimension point. » pemtg|

B otated Linear

Simple Agned :

e

EDITING DIMENSION FEATURES 381



Arcinfo and ArcEditor

382

4. Click the map at the end

dimension point.

The new dimension
continues to dynamically
draw itself; now, however, the
beginning and end
dimension points are fixed,
and the height of the
dimension line changes as
you move your mouse.

If you move your mouse
above or below the baseline,
you will see a horizontal
linear dimension feature. If
you move your mouse to the
left or right of the baseline,
you will see a vertical linear
dimension feature. »
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5. Click the map where you

want the dimension line to
be.

The new dimension
continues to dynamically
draw itself; now, however, the
beginning and end
dimension points and
dimension line height are
fixed, and the angle of the
extension lines changes as
you move your mouse.

. Click the map at the angle

you want the extension lines
to be.

The sketch is automatically
finished, and the new rotated
linear dimension feature is
created with the style you
selected.

Arcinfo and ArcEditor
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Tip

Free construction methods
The free construction methods
allow you to enter as many vertices
as you like into the edit sketch to
help you define your dimension
feature points. However; it is your
responsibility to delete any vertex
from the edit sketch that does not
correspond to one of the required
dimension feature points before you
click Finish Sketch. If you have too
few or too many vertices, your edit
operation will fail.
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Creating a dimension
feature with the free
aligned construction

Fotated Linear

methOd Simple Aligned

1.

Follow steps 1-7 for
‘Creating a simple aligned
dimension feature’ in this

chapter.

Click the Construction
dropdown arrow and click
Free Aligned.

Click the map at the begin-
ning dimension point to start
the edit sketch.

As you move the cursor, the
dimension feature won’t
dynamically draw itself.

Use ArcMap sketch tools and
construction methods to enter
the end dimension point.

If you are creating a simple
aligned dimension feature,
skip to step 6. »
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5. Use ArcMap sketch tools and

construction methods to
enter the point where you
want the dimension line to
be.

. If your sketch has more than

three vertices or has any
vertices that do not represent
the beginning or end
dimension point or dimen-
sion line height, click Delete
Vertex to delete them before
continuing to step 7. »

Arcinfo and ArcEditor
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7. Right-click the sketch and
click Finish Sketch.

The new dimension feature is

Route Measure Editing » |
i

created with the style you Pm— [ ]
selected. If the edit sketch D e =
has two points, then a simple Wovs... I." /
aligned feature is created. If Fove To.. [ !
Elip I| ";:“'-_
(L

Trimjbolengti,.
| |

Delete Sketch  ChrHDelete | |
|

the sketch has three points,
then an aligned dimension
feature is created.

The dimension feature points
that the vertices represent
will be determined by the
order in which you entered
them into the edit sketch. The
vertex first entered will be
used as the beginning
dimension point. The second
vertex entered will be used
as the end dimension point. If
the edit sketch has three
vertices, the third vertex will
be used as the dimension

line height point.

Firfsh Part { a

Properties, ..
|
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Creating a dimension J Construetion: [Free Linear =] | stle: [Electics 1|2~ ‘
feature with the free e

linear construction Linear

method el e

1. Follow steps 1-7 for
‘Creating a simple aligned
dimension feature’ in this
chapter.

2. Click the Construction
dropdown arrow and click
Free Linear.

3. Click the map at the begin-
ning dimension point to start
the edit sketch.

As you move the cursor, the
dimension feature won’t
dynamically draw itself.

4. Use ArcMap sketch tools and
construction methods to
enter the end dimension
point. »
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Tip

Extension line angle

When creating rotated linear
dimensions, the extension line angle
is calculated such that the dimen-
sion line is parallel to the line
between the third and fourth
construction points.
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5. Use ArcMap sketch tools and
construction methods to enter
the point where you want the
dimension line to be.

If you are creating a
horizontal or vertical linear
dimension feature, skip to
step 7.

6. Use ArcMap sketch tools and
construction methods to enter
the point that describes the
extension line angle. »
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7.

If your sketch has more than
four vertices or has any
vertices that do not represent
the beginning or end
dimension point, dimension
line height, or extension line
angle, you must delete them
before continuing to step 8.

Right-click the sketch and
click Finish Sketch.

The new dimension feature
is created with the style you
selected. If the edit sketch
has three points, then a
vertical or horizontal linear
dimension feature is created.
If the sketch has four points,
then a rotated linear dimen-
sion feature is created.

The dimension feature points
that the vertices represented
will be determined by the
order in which you entered
them into the edit sketch. The
vertex first entered will be
used as the beginning
dimension point. The second
vertex entered will be used
as the end dimension point.
The third vertex will be used
as the dimension line height
point. If the edit sketch has
four vertices, the fourth vertex
will be used to describe the
extension line angle.

Arcinfo and ArcEditor
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Creating a dimension

Autodimension tools

The Dimension Edge tool only
creates linear dimension features
by automatically using vertices on
existing features for their beginning
and end dimension points.

Tip

The Dimension Edge tool
and diagonal features

To use the Dimension Edge tool to
obtain diagonal measurements,
after clicking on the line, position
the cursor over the beginning
vertex of the line segment. The
diagonal measurement will appear.

390

feature with the
Dimension Edge tool

1. Follow steps 1-7 for
‘Creating a simple aligned
dimension feature’ in this
chapter.

2. Select the feature whose
edge you want to use as the
baseline for your new
dimension feature.

3. Click the Tool Palette
dropdown arrow and click the
Dimension Edge tool.

4. Click the edge you want to
use as the baseline for your
dimension feature.

As you move your mouse, the
new dimension dynamically
draws itself with the begin-
ning and end dimension
points fixed at the ends of the
edge you clicked; the height
of the dimension line
changes.

If you move your mouse to
the left or right of the
baseline, a vertical linear
dimension feature is shown. If
you move your mouse above
or below the baseline, a
horizontal linear dimension
feature is shown.

5. Click the map where you
want the dimension line to
be.

The sketch is automatically
finished and a new linear
dimension feature is created
with the style you selected.

Construction:

Aligned

j | Style: IBuiIdings
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Creating two dimension Cornstuction: IAIigned M ‘ Style IParceI dimensions = ||FF |
features with the _
Perpendicular

Dimensions tool

1. Follow steps 1-7 for
‘Creating a simple aligned
dimension feature’ in this
chapter.

2. Click the Tool Palette
dropdown arrow and click

the Perpendicular
Dimensions tool.

3. Click the map at the begin-
ning dimension point to start
the edit sketch.

A line will appear on the map
that runs through the first
vertex placed and the

location of the cursor. 9

4. Click the map again to
establish the angle of the first
dimension feature.

As the cursor is moved away ’7 L

from the first line, two
dimension features will j’
appear. The first along the k
established line and the
second running perpendicu-
lar from the line to the
location of the cursor. »
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5. Click the map once again to
establish the length of the

perpendicular measurement. L

This will complete the two
dimension features.

. £6°8TT
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Creating a dimension
feature with the Baseline
Dimension tool

1.

Follow steps 1-7 for
‘Creating a simple aligned
dimension feature’ in this
chapter.

Select the dimension feature
whose beginning dimension
point you want to use as the
beginning dimension point
for your new dimension
feature.

Click the Autodimension tool
palette dropdown arrow and
click the Baseline Dimension
tool.

As you move your mouse, the
new dimension feature
dynamically draws itself with
the beginning dimension
point fixed at the beginning
dimension point of the
dimension feature you
selected in step 2. The height
is fixed at the height of the
dimension feature you
selected, plus the baseline
height for the style you
selected in step 2.

The end dimension point
changes as you move your
mouse, keeping the baseline
for the new dimension
feature parallel to the
baseline of the dimension
feature you selected in
step2.»

Arcinfo and ArcEditor
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Tip

Baseline height

For a dimension feature created
with the Baseline Dimension tool,
the height of the dimension line will
be controlled by the baseline height
property of its style.

The baseline height is only used for
creating dimension features. If you
change an existing dimension
feature s style to a style with a
different baseline height, the height
of the dimension line will not
change.

For more information about styles
and how to set the baseline height
property, see Building a
Geodatabase.
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4. Click the map where you
want the end dimension point
to be.

The sketch is automatically
finished, and a new dimen-
sion feature is created with
the style you selected. The
dimension type will be the
same as the dimension
feature you selected in
step 2.

-

5
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EDITING DIMENSION FEATURES

Creating a dimension
feature with the Continue
Dimension tool

1.

Follow steps 1-7 for
‘Creating a simple aligned
dimension feature’ in this
chapter.

Select the dimension feature
whose end dimension point
you want to use as the
beginning dimension point
for your new dimension
feature.

Click the Tool Palette
dropdown arrow and click
the Continue Dimension tool.

As you move your mouse, the
new dimension feature
dynamically draws itself with
the beginning dimension
point fixed at the end
dimension point of the
dimension feature you
selected in step 2. The height
is also fixed at the height of
the dimension feature you
selected in step 2.

The end dimension point
changes as you move your
mouse, keeping the baseline
for the new dimension
feature parallel to the
baseline of the dimension
feature you selected in

step 2.»

Arcinfo and ArcEditor
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4. Click the map where you B — -
want the end dimension point
to be.

The sketch is automatically
finished, and a new dimen- { - :

sion feature is created with ] —0_
the style you selected. The
dimension type will be the
same as the dimension

feature you selected
in step 2.
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Modifying
dimension
features

Modifying the dimension
feature geometry goes beyond
modifying the dimension line
height. You can also modify the
beginning dimension point, the
end dimension point, and the
dimension text placement.

In addition to using the Modify
tool, you can also use the
Attributes dialog box to modify
the dimension feature’s
geometry. You can use the

Attributes dialog box to modify:

* Dimension line display

¢ Dimension line arrow
symbol display

* Extension line display
» Extension line angle

e Dimension text value

Tip
Modifying perpendicular
dimensions

Once the perpendicular dimensions

have been created, they act
independently of one another and
can be selected and modified as
described in this chapter.

EDITING DIMENSION FEATURES

Modifying a dimension
feature’s geometry

1. Click the Task dropdown
arrow and click Modify
Feature.

2. Click the Edit tool and click
the dimension feature whose
geometry you want to modify.

3. Position the pointer over the
vertex that corresponds to
the aspect of the dimension’s
geometry you want to modify.

4. Click and drag the vertex to
the desired location.

As you move your mouse,
the dimension feature
dynamically updates itself so
you can see how the feature
will look after you have
modified its geometry. »
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5. Right-click over any part of
the sketch and click Finish

Modifying a dimension
feature’s geometry
attributes

In addition to using the Modify tool,
you can also use the Attributes
dialog box to modify the dimension
feature's geometry.

398

Sketch.

The dimension feature’s
geometry is updated.

Route Measure Editing 3

Properties...

Insert YErtex:
Delete Yertex
Move...
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Flip:

i b LEmath. .

Delets Sketch  Chri+Delete
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Modifying a dimension
feature’s style

1. Click the Edit tool and click X
the dimension feature whose
style you want to modify.

2. Click the Attributes button.

The Attributes dialog box
appears. Notice that there is
a special Attributes dialog
box for modifying the
attributes of a dimension
feature.

3. Click the Dimension Style SO | |

dropdown list and click the
dimension style you want to
assign to this feature. »

]

Attiibutes =]
= Dimensians Dimension | Attibutes |
725867216467998
- Dimension Styh ~Text
& Use spstem value
 Use a custom valus
0
Parcels B Rleset et placement |
L 0.00 <] !
) —— Exension fiies——————————
0 || Linedsplay: [Bath -
— ] Line angls 30000000 _13

Lot Discard

1 features

o
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4. Click Commit.

The dimension feature
updates itself to reflect the
new style.

5. Click the Close button to
close the Attributes dialog
box.

Attributes

(= Dimensians
725367216467398

1 features

Dimensien | Atrbutes |

i~ Dimension

0.00"'

Electic -

=T
@ Use spstem value

7 Use a custom value

0
Reset text placement

~ Dimension lin

Line display Both -
Symbal display: [Eoth =

- Extension fin

Line display: | Both -
Line angle. 30000000 _l::'

Commit Discard

o
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Working with a versioned geodatabase

IN THIS CHAPTER

¢ Integrating versioning with your
organization’s work flow

* Registering data as versioned

e Creating and administering
versions in ArcCatalog

* Working with versions in ArcMap
e Editing and conflict resolution
¢ Editing a version

¢ Versioning scenarios

Arcinfo and ArcEditor

15

With ArcGIS 8, multiple users can access geographic data in a geodatabase
through versioning. Versioning lets users simultaneously create multiple,
persistent representations of the database without data replication. Users
can edit the same features or rows without explicitly applying locks to
prohibit other users from modifying the same data.

An organization can use versioning to manage alternative engineering
designs, solve complex what-if scenarios without impacting the corporate
database, and create point-in-time representations of the database.

Primarily, versioning simplifies the editing experience. Multiple users can
directly modify the database without having to extract data or lock features
and rows before editing. If, by chance, the same features are modified, a
conflict resolution dialog box guides the user through the process of
determining the feature’s correct representation and attributes.

Versioned databases may contain topologies. For more information on how
versioning affects topologies, see Building a Geodatabase.

Versioned databases may also be the checkout databases for disconnected
editors. For more on using a versioned database for disconnected editing, see
Building a Geodatabase.
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Integrating versioning with your organization’s work flow

The geodatabase and versioning provide organizations with
advanced data storage techniques that revolutionize the work
flow process in many applications where spatial information is
used. Engineers can generate design alternatives using the entire
database. Spatial analysts can perform complex what-if scenarios
without affecting the current representation of the database.
Database administrators can create historical snapshots of the
database for archiving or database recovery.

In the long run, an organization benefits from implementing a
versioned database. The data is centrally located in one corporate
database. There is never a need to extract units of the database to
update, or lock, map sheets or individual features. These factors
simplify the administrative process.

The work flow process

The evolution of the work flow process—how projects or work
orders transpire over time—varies greatly from organization to
organization and throughout each sector of the business
community. Therefore, the geodatabase’s versioning process has
been designed to be flexible enough to accommodate the most
basic of work flow processes as well as the most complex and to
be sufficiently restrictive with or without additional application
customization.

Common work flow processes usually progress in discrete stages.
At each stage, different requirements or business rules may be
enforced. Typically, during each stage of the process, the project
or work order is associated by a named stage. For example, within
the utility domain, common stages include working, proposed,
accepted, under construction, and as built. The process is
essentially cyclical. The work order is initially generated and
assigned to an engineer and modified over time as it progresses
from stage to stage, and finally the changes are posted, or
applied, back to the corporate database.
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Dafault
Warsion
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Proposed

N

Approved
\ Constructed

A common work flow process evolving through each stage of a project

This is one example of how versioning can help simplify the work
flow process. Because the work flow process may span days,
months, and even years, the corporate database requires
continuous availability for daily operations. If a work order
applied restrictive locks to the data involved in the process, other
database users might not be able to perform their daily work
assignments.

To implement your work flow in the geodatabase, versions can be
created to correspond with each stage of the work flow process.
Alternatively, you may want to create one version for each work
order and modify the version’s name to represent the current
stage as the process proceeds through each step.

The current structure of your organization’s work flow
significantly influences how the geodatabase’s versioning
process is implemented to manage your spatial transactions. The
flexibility and openness of the system allows you to determine
the best solution to meet the requirements of your business
processes.
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The remaining sections of this chapter will help illustrate how to

use ArcCatalog and ArcMap to perform various versioning tasks.

In particular, the last section provides examples of how an
organization can implement work flow processes using the
geodatabase’s versioning capabilities. For additional details on
managing your organization’s work flow with versions, read
Modeling Our World.

WORKING WITH A VERSIONED GEODATABASE

Arcinfo and ArcEditor

403



Arcinfo and ArcEditor

Registering data
as versioned

Before editing feature datasets,
Jfeature classes, and tables, you
must first register the data as
versioned in ArcCatalog.

Making a feature class or table
multiversioned requires a
unique integer field. Only the
owner of the data may register
or unregister the object as
versioned.

When unregistering a dataset
or feature class as versioned in
ArcCatalog, a warning dialog
box may appear informing you
that outstanding edits still
remain in existing versions.
Therefore, unregistering the
class as versioned will remove
all the edits. To preserve the
edits, you must compress the
database.

Registering data as
versioned

Registering a feature dataset as
versioned registers all feature
classes within the feature dataset as
versioned.
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1. In the ArcCatalog tree, right-
click the feature dataset,
feature class, or table you
want to register as versioned.

2. Click Register As Versioned.

B Catalog

@ D haworkingtarckansashdatahaccess

t @ WhEllatdypubhbugs

EICQ D atabase Connections

73 Add OLE DB Cornection

23| Add Spatial Database Connection

Eg mickey_gdb.sde

: @. Geocoding Services

L2 gdb. Gilltilties

4 gdb Mor B2 Copy Chrl+C
Ja gdbMor B2 Easte [Ser]H)

4 gdb GiL,
30 ok Elec % Delete

L gdb.cac Rename
2 gdb Erik Refresh
L gdb.Car —
R gdbss
¥ gdb Dim Lnalyze
Ja gdb.wmat
1 gdbGil Hew 3
Ja gdb. Simy
0 gdblnge POt ’
Ja gdb.Misc Export 3
Ja gdb.Parc
Ja gdb.Roe

- gdb Brac gl Properies...

Privileges...

EpiTiNG IN ARcMaP



Creating and
administering
versions in
ArcCatalog

ArcCatalog lets you create new
versions, rename existing
versions, delete versions, and
modify version properties.
These administrative tasks are
accomplished using the Version
Manager dialog box.

Initially, the database consists
of one version named
DEFAULT owned by the
ArcSDE administrative user.
The new versions that are
created are always based on an
existing version. When the new
version 1s created, it 1s 1identical
to the version from which it was
derived. Over time, the versions
will diverge as changes are
made to the parent version and
to the new version.

A version consists of several
properties: an alphanumeric
name, an owner, an optional
description, the creation date,
the last modified date, the
parent version, and the
version’s permission. »

WORKING WITH A VERSIONED GEODATABASE

Creating a new version

1. Create a new connection to
the database in ArcCatalog
with the Add SDE
Connection dialog box.

2. Right-click your database
connection in the Catalog
tree and click Versions. »

o_E =9 mICk_ Copy Chrl+C
- Geocad
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A version’s permission can only
be changed by its owner. The
available permission settings
are:

* Private—only the owner
may view the version and
modify available feature
classes.

* Protected—any user may
view the version, but only
the owner may modify
available feature classes.

+ Public—any user may view
the version and modify
available feature classes.

Only the version’s owner can
rename, delete, or alter the
version. A parent version
cannot be deleted until all
dependent child versions are
first deleted.

To improve database perfor-
mance, the database should be
compressed periodically.
Compressing the database
removes all unreferenced
database states and redundant
rows. Only the ArcSDE adminis-
trator can perform this task.
When the Compress command
1s executed, the database is
unavailable until compression is
completed. For additional
details, see the versioning
scenarios section at the end of
the chapter. »
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Right-click a version and
click New.

4. Type the new version’s name.
5. Type a description.
6. Click the appropriate permis-

sion type; the default is
Private.

. Click OK.
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Cancel

EpiTiNG IN ARcMaP



Finally, after compressing the
database or editing the data, the
Analyze command should be
executed to update the data-
base statistics for each dataset
or feature class. This will help
improve display and query
performance.

Tip

Descriptions

Descriptions are useful for
providing meaningful information
regarding the version's purpose.

WORKING WITH A VERSIONED GEODATABASE

Renaming a version

1. Right-click your database
connection and click
Versions.

2. Right-click the version you

want to rename and click
Rename.

3. Type a new name and press
Enter.

O—W [E1nl]
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Yerzion Manager [gdb on mick

M ame Dwner
DESIGW ORDER E73 GDE

DEFAULT Mew...

Delete

Fefrezh

Fropertiez. ..

Deleting a version

1. Right-click your database
connection and click
Versions.

2. Right-click the version you
want to delete.

3. Click Delete or press Delete
on your keyboard.

(2 S (FIEDLANDS aLie Tos BT

Yerzsion Manager [gdb on micks

M ame Dwrier
DESIGW ORDER E73  GDE

DEFAULT e, ..
Rename

Refrezh
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Changing a version’s

Refresh properties e e
Use the Refresh co;ﬁmand to 1. Right-click your database DESIGM ORDER EYZ GDB
update the properties of each connection and click e— (Einlz]
version with their current values. . DEFALLT MHew...
Versions. Fename
2. Right-click a version. Delete
3. Click Properties. Refiesh
4. Type the new description.
5. Click the new permission
type.
6. Click OK.
¥ersion Properties 2| x|
General |
ey REDLAMDNS SUB TEA
Owiner: GDE

Parert Wersion:  SDE.DEF&AULT

Created: 94772000 6: 2748 PM
b odified: 9/6/2000 5:17:07 P

Dezcription

o__ work order number - MRAZI074

 Permizzion
" Private
" Public
% Protected

(] I Cancel Apply

o
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Adding the Compress
command to ArcCatalog

For more information on how to

customize ArcCatalog, see Using 1. In ArcCatalog, click View.
ArcCatalog and Exploring point to Toolbars, and click
ArcObjects.

Customize.

2. Check Context Menus in the
list of toolbars. »

WORKING WITH A VERSIONED GEODATABASE
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3. Click the Context Menus

menu. o—— Context Menus ¥

. Table Record Marker Conbest Menu. ]
4. Click the arrow next to the e ,
1]
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ComprESSing the E] Eatal-l:g

Analyze database
After compressing a database, 1

always analyze your data to update
the database statistics.

In ArcCatang, cregte anew @ D:hawarkingharckansas\datshaccess
database connection as the (@ VEllahdhpubbugs

ArcSDE administrative user. =-{85 Database Cannections
23 Add OLE DB Connection
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[ Internet Se
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E-(E Coordinate =0

see Managing ArcSDE Services.
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Working with
versions in
ArcMap

In ArcMap, you can view and
work with multiple versions
simultaneously, create new
versions, and change the
feature classes or tables from
one version to another version.
You can also use the version
manager, refresh a version’s
workspace connection, and
modify available feature classes
in ArcMap.

To create a new version, at least
one version must be present in
the map. If multiple versions are
present, you will need to
specify the parent version. The
newly created version will then
be identical to the parent
version.

Changing versions allows you
to quickly navigate between
two versions by changing the
feature classes currently in the
map. This simplifies the process
of viewing the differences
between feature classes or
performing an analysis with two
versions. »

Tip
Creating new versions
Create alternative versions as

online backups to the original
version.
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Creating a new version in
ArcMap

1.

Add the Versioning toolbar to
the map.

. Click the Create New Version

button. At least one version is
required to be in ArcMap
prior to the command
becoming enabled.

Click the Parent Version
dropdown arrow and click the
parent version from which
you want to create the new
version.

4. Type the new version’s name.

5. Optionally, type a description.

6. Click the appropriate

permission type.

Optionally, if you are not
currently editing, check the
check box to switch the
parent version to the new
version.

Click OK.
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When a version workspace is
changed to a different version,
all feature classes present in the
workspace will represent the
target version.

Two methods are available in
ArcMap for changing versions.
You can change versions from
the Versioning toolbar or in the
table of contents.

When you work in a multiuser
environment, the database may
be modified by another user at
the same time you’re viewing
the database. Therefore, the
feature classes present in
ArcMap may become outdated.

To update the feature classes in
ArcMap, you can refresh one or
all of the version workspaces
present.

To refresh all the versions, click
the Refresh button on the
Versioning toolbar. To refresh
an individual workspace, use
the Refresh command on the
table of contents context menu.

While you are editing, the
Refresh button and the Refresh
command for the version’s
workspace are unavailable. »

Tip

The Change Version
command

Use the Change Version command
instead of adding multiple version
workspaces to your map document.

WORKING WITH A VERSIONED GEODATABASE

Changing versions

1.

Click the Source tab at the
bottom of the ArcMap table of
contents to list the
workspaces in your map.

Right-click a version
workspace.

3. Click Change Version.

4. Click the version to which

you want to change.
Click OK.

Display [ Source ]

Arcinfo and ArcEditor
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You can have as many versions Refreshing a workspace
in the map as needed, but you

can only edit one version per 1. Click the Refresh button on
edit session. the Versioning toolbar.
Tip

Preserving a version

If you need to preserve a current
representation of the database,
create a new version before
refreshing.
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Editing and conflict resolution

The geodatabase is designed to efficiently manage and support
long fransactions using versions. The geodatabase also allows
multiple users to edit the same version at the same time. Each edit
session in ArcMap is its own representation of the version until
you save. Saving the edit session applies your modifications to
the version, making these changes immediately accessible in the
database.

When multiple users simultaneously edit a version or reconcile
two versions, conflicts can occur. Reconciling is the process of
merging two versions. Conflicts occur when the same feature or
topologically related features are edited by two or more users and
the database is unclear about which representation is valid.
Conflicts are rare but can occur when overlapping geographic
areas in the database are edited. To ensure database integrity, the
geodatabase detects when a feature has been edited in two
versions and reports it as a conflict. ArcMap provides the
necessary tools for conflict resolution, but your interaction is still
required to make the final decision as to the feature’s correct
representation.

ArcMap provides tools to resolve conflicts as well as the
necessary tools to reconcile and post versions. The next sections
explain these capabilities in more detail.

Geodatabases that contain topologies have additional rules, error
detections, and validation techniques. For more information on
topologies, see Chapter 4, ‘Editing topology’, or Building a
Geodatabase.

Reconcile

The Reconcile button in ArcMap merges all modifications
between the current edit session and a target version you select.
Any differences between the features in the target version and
the features in the edit session are applied to the edit session.
Differences can consist of newly inserted, deleted, or updated

WORKING WITH A VERSIONED GEODATABASE
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features. The reconcile process detects these differences and
discovers any conflicts. If conflicts exist, a message is displayed
followed by the conflict resolution dialog box. Reconciling
happens before posting a version to a target version. A target
version is any version in the direct ancestry of the version, such
as the parent version or the DEFAULT version.

In addition, the reconcile process requires that you are the only
user currently editing the version and that you are the only user
able to edit the version throughout the reconcile process until
you save or post. If another user is simultaneously editing the
version or attempts to start editing since you have reconciled, an
error message will inform you that the version is currently in use.

The reconcile process requires that you have full permissions to
all the feature classes that have been modified in the version
being edited. If a feature class is modified in the version for which
you do not have update privileges, an error message appears.
You will not be able to reconcile the versions; a user with
adequate permissions to perform the reconcile must do this for
you.

Reconcile E

The version could not be reconciled.
Insufficient permissions [bamb. buildings]

An error message appears when you do not
have permissions to a feature class to
reconcile versions.

For example, suppose you have completed your changes in a
version and need to post the version to the database. You must
first reconcile the version with a target version you select, resolve
any conflicts if necessary, then post.
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Autoreconciliation

When multiple users are simultancously editing the same version
and one user has already saved his or her edit session, ArcMap
can notify you when you save that the edit session has been
reconciled with the version’s current representation. You also
have the option to explicitly perform the reconcile and save
without notification. You may want the notification to allow
further inspection of the results from the reconciliation. It’s an
opportunity to review the difference introduced from the
reconciliation between the edit session and the current version’s
representation. If conflicts are detected, you will be informed with
a warning message, and the save process will fail.

Save Edits

Your edits could not be saved because the target version has been updated since pou started editing. These edits have been
merged into your edit session. Review the changes and save again.

This message indicates when an edit session could not be saved
because other users have modified and saved their edit session
prior to the current user saving his or her edit session.

Post

You can post a version after you have first performed a reconcile.
Once the edit session has reconciled with a target version,
clicking the Post button synchronizes the edit session with the
reconciled version and performs a save. Posting cannot be
undone, as you are applying changes to a version that you are
not currently editing. If the reconciled version is modified
between reconciling and posting, you will be notified to reconcile
again before posting.
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Pozt failed. The target version has changed. Reconcile against the target version and post again

This message indicates that the target version has been
modified since the reconciliation; reconcile again before
posting.

Conflicts

Conflicts occur when the same feature, or topologically related
features or relationship classes, is modified in two versions: the
current version being edited and a target version. Conflict
detection only occurs during the reconciliation process. If
conflicts are detected, a message appears followed by the conflict
resolution dialog box.

There are three categories of conflicts: when the same feature has
been updated in each version, when the same feature has been
updated in one version and deleted in the other or vice versa, and
when the same feature has been deleted in one version and
updated in the other version.

When conflicts are detected, the parent version’s feature
representation takes precedence over the edit session’s
representation. Therefore, all conflicting features in the current
edit session are replaced by their representation in the parent
version. If multiple users are editing the same version and
conflicts are detected, the feature that was first saved, the current
version’s representation, is preserved by replacing the edit
session’s feature representation. ArcMap ensures database
integrity by forcing you to interactively inspect each conflict and
resolve the conflict by replacing the feature in the current version
with your edit session’s representation.
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Conflict resolution

Once conflicts are detected, a conflict resolution dialog box
appears, containing all the conflict classes and their features or
rows in conflict. The conflict resolution dialog box allows you to
interactively resolve conflicts at the level of the feature class or
individual feature. Resolving the conflict implies that you will
make a decision as to the feature’s correct representation; this
could mean doing nothing at all if you are satisfied with the
current feature’s representation.

You can choose from three representations of the conflicting
feature or row to resolve the conflict. The pre-edit version is the
feature’s representation when you initially started editing, before
making any changes. The edit session version represents the
feature as it existed before you performed the reconcile. The last
representation is the conflict version, the feature’s representation
in the conflicting version.

e o ﬂj o
: g - ' —T :3 .

L&

[fa]

The lateral in blue as it existed prior to editing (A), the lateral after being
modified (B), and the three representations during conflict resolution (C).

Selecting a feature class or individual feature displays any of the
three representations of the feature in the map. The pre-edit’s
version is displayed in yellow, the edit session’s version is
displayed in green, and the conflict’s version is displayed in red.
You can also optionally enable or disable the display settings for
each version—pre-edit, edit session, and conflict—by clicking
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the Display command on the context menu and checking or
unchecking the corresponding version.

When you select a feature in the conflict resolution dialog box,
each version’s representation of the feature’s or row’s attributes
is listed in the bottom half of the box. A red dot to the left of the
field name identifies why the feature is a conflict. For example, if
the feature’s geometry was edited in each version, a red dot
appears next to the shape field. The same principle holds true for
attribute conflicts. If a feature has been deleted in either version,
<deleted> appears for that version’s attribute value. Therefore, a
red dot marks each column, signifying that each column is an
update/delete or a delete/update conflict.

1 Conflicts
- Junctions
Property | Canflict | Edit | PreEdit |
FID 1 1 1
® SHAPE
SEG_ID 33211070 33211070 33211070
» SYMBOL 14 g 14
FIPE_SIZE a 8 a
ACC_NO 164 164 164
SEW_ND 38952 38952 2A352
MATERIAL STEEL STEEL STEEL
SEW_SHAPE  CIRC CIRC CIRC
HEIGHT i i il
WIDTH ] i il
INST_YEAR 1382 1982 1382
DRAIN_AREA  S.BRAMCH 5. BRAMCH . BRAMCH
SEP_COME SEFTIC SEPTIC SEFTIC
FUE_FRI PLELIC PUELIC FLELIC

This conflict resolution dialog box shows three feature classes with conflicts
and a feature with each of its version’s attributes.

Resolving a conflict implies that you made a conscious decision
about the feature’s correct representation. You can select the
feature in the conflict resolution dialog box and replace the
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current feature in the map with any of the three representations of
the feature. This allows you to quickly update and replace
conflicting features. If further modifications are required, you can
simply use any of the ArcMap editing tools to update the feature.

Conflicts with geometric networks, feature-linked
annotation, relationships, and topology

Resolving conflicts with features that are related to other features
through geometric networks, feature-linked annotation, and
relationship classes is different than resolving conflicts with
simple feature classes. Because each of these feature classes has

(A B)

{c) (o)

The original water main (A), the water main changed to an
8-inch diameter in the first edit session (B), a new service was
inserted in the second edit session (C), and the water main in
red is shown as a conflict (D).
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specific geodatabase behaviors that can impact other feature
classes, resolving a feature conflict may impact related features.

When you edit network features, changes to the geometric
network and to the logical network may create conflicts. For
example, when you add a service to a main, the main will not be
physically split in the geometric network but will be split in the
logical network. Therefore, while you have not directly edited
the main’s geometry, it has been edited logically. If the target
version you are reconciling has also modified the main, then the
new service you inserted will create a conflict with the main.

Resolving a conflict involving geometric network feature classes
requires understanding how the Replace With command in the
conflict resolution dialog box will update the existing network
topology present in the edit session.

In the previous example, two users modified the water main—one
by changing an attribute and the second by connecting a new
service. Resolving the conflict would merely require investigating
the differences and seeing that the conflict is valid and no further
resolution is required. Since the main contains the correct
attribute for the diameter, the new service is correctly connected
to the main. But there are cases when resolving conflicts
involving a junction feature class will also update the connected
network edge.

Working with feature-linked annotation requires remembering one
rule: when replacing a feature that has feature-linked annotation,
both the feature and the annotation are replaced with the new
feature and annotation. You may have to further edit the new
annotation. For example, you may encounter a conflict in which
you have moved a feature and repositioned its annotation. The
conflict version has performed the same edit, moving the feature
and rotating the annotation. Your decision is to replace the
feature with the conflict version’s feature. This action deletes the
existing feature-linked annotation, inserts the conflict feature, and
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creates a new annotation. You will then need to further edit the
new annotation by moving and rotating it as necessary.

Relationships have similar dependencies to feature-linked
annotation. Deleting a feature from an origin relationship class
may trigger a message to delete a feature from the destination
relationship class. Therefore, be aware of the ramifications of
simply replacing conflicts involving feature classes that
participate in relationship classes.

An example of when a conflict can arise between relationship
classes is if you were to update the origin class primary field,
breaking the relationship in version A. At the same time, in
version B, the destination class-related feature is also updated.
When you reconcile the versions, since the destination class is
dependent on the origin class, a conflict is detected. A similar
example is if you were to delete a pole that has a relationship to a
transformer, the transformer is also deleted. But in the conflict
version, the transformer’s attributes are edited. An update/delete
conflict would be detected when reconciled.

For more information on topologies, see Chapter 4, ‘Editing
topology’, or Building a Geodatabase.
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Editing a version

The ArcMap editing toolbar
provides the arena for editing
versions, reconciling versions,
resolving conflicts, and posting
versions.

When you start editing, if
multiple versions are present in
the map, you will have to select
one version. Starting an edit
session on a version creates a
new, unnamed, temporary
version that exists until you
save or end the edit session.
You are the only user who can
see your changes until you
explicitly save.

When saving an edit session,
you have an option to enable or
disable autoreconciliation. If
enabled, autoreconciliation will
automatically reconcile your
edit session with the version’s
current database state and
save, making your changes
available to others using the
database. If autoreconciliation
is not enabled, then when you
save, your edit session will be
reconciled with the version’s
current database state. A
message will inform you that
the edit session has been
reconciled but has not been
saved. This will only occur if a
second user has also edited the
version and saved since you »
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Enabling and disabling
autoreconciliation

1.

Click Editor and click Start

Editing.

Click Editor and click

Options.

Click the Versioning tab.

Check the check box to
enable or disable
autoreconciliation.

Click OK.

[Fditor |
Editar = |’T| &~ | Task: ICreate
A Start Editig _
Stop Editing

Save Edits

Eild Edit Cache

[y
Split...
[ivicle
Eifer...

-~
L
o

CapwEarallel.
[derae

Wit
Iritersest
[l

@ Integrate

i lidate Selection...

Shapping...

(2 O]

Editing Options

General | Topology  Wersianing |Umts |Ed\tTasks Edit Cache

“fou will not be able to save your edits if anather user has saved to the same
wersion since you started your edit session. ‘when this happens, the changes will
be merged into your edit session.

It thers are no conflicts, pow edits can automaticaly be saved, or you can choose
to review the results of the merge and manually save again,

¢ ’—— W Eulemalicall: seve changes after mernd

a I Cancel

Apply
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started editing. You will need to
save again to make your
changes available to others
using the database.

Based on your organization’s
work flow, you may eventually
need to reconcile two versions.
Reconciliation is the process of
merging features from a target
version into the current edit
session. Reconciliation must be
done before posting changes to
another version.

During reconciliation, conflicts
may be discovered. Conflicts
arise when the same feature is
updated in each version or
updated in one and deleted in
the other.

When conflicts arise, an
interactive conflict resolution
dialog box will provide the tools
necessary to resolve the
conflicts. For each conflict, you
can choose whether to replace
the feature in your edit session
with the conflict version, the
version from your edit session,
or the version as it existed at
the beginning of your edit
session.

Once you have successfully
completed the reconciliation,
you can post the version. The
post operation synchronizes
your edit session with the
target version. They are then
1dentical.
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Reconciling
1. Click the Reconcile button on e @ | Bt xe
the Versioning toolbar. |

2. Click the target version. 6
3. Click OK.

Heconcile Against Yerzion

TOMBE.REDLAMDS SUBTEA

Posting
1. Click the Post button on the e @ | £ 1 X
Versioning toolbar. \

®
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Displaying conflicts

1. Click the Conflicts button on
the Versioning toolbar.

2. Right-click Conflicts and click
Display.
3. Click the appropriate check

box to display each conflict
category.

4. Click OK.

5. Click the Close button to
close the Conflicts dialog
box.

9

5 1R [xa

El

FI

" b aing Replace Wwith Conflict Yersion
" Sewic.es Feplace Wwith Edit Wersion
B Junction Fieplace With Pre-E dit Yerzion

Zoom To Canflict Wersion

Zoom To Edit Yersion

roperty Zoom To Pre-Edit Yersion L E dit I

Conflict Digplay Settings
¥ Diraw conflict version

¥ Draw edit version

Cancel |

[~ Draw pre-edit version
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Resolving conflicts Contis  ES5)

[=1- Conflicts
For information on typology and 1. Click the Conflicts button on '
versioning, see Building a the Versioning toolbar.
Geodatabase. .
2. Click a feature class. .
- Serwc.:es
3. Click a feature and right-click B dunctions
to display the context menu. Property | Contlct | Edi | Pre-Edit |
FID 1 1 1
4. Click the appropriate # SHAPE
Replace With command to og\FPE@lgL 1332110?0 232110?0 1332110?0
resolve the conflict. PIPE_SIZE 8 & 8
ACC_NO 164 164 =
: SEwW_NO 38952 38952 38952
5. CIICk the Close_buno.n to MATERIAL STEEL STEEL STEEL
close the Conflicts dialog SEW SH&PE  CIRC CIRC CIRC
HEIGHT 0 1] 0
box. WwIDTH 0 i 0
INST_YEAR 1582 1982 1582
DRAIN_ AREA S.BRANCH 5. BR&MCH S.BRANCH
SEP_COME SEFTIC SEPTIC SEFTIC
FUE_FRI FUBLIC FUBLIC FUBLIC

Feplace ‘With Conflict W ersion

Fieplace ‘with Pre-Edit Yerzion

Zoom To Conflict Yersion
Zoom To Edit Yersion
Zoom To Pre-Edit Wersion

Dizplay...
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Versioning scenarios

The following scenarios show how an organization can implement
its work flow process using a versioned database. These
examples demonstrate several techniques available for performing
long transactions in a multiuser environment. It is likely that
organizations will, in some manner, use each of these techniques,
depending on the task.

Scenario 1: Simple database modifications

Task: Multiple users are concurrently editing the database,
performing common map sheet changes, such as inserting new
features, updating attributes, and removing out-of-date facilities.

Solution: Users can simply connect to the DEFAULT version,
simultaneously, start editing, and save their changes when their
work is complete. Users do not have to create new versions to
modify the database. If another user has edited the DEFAULT
version since the current user has started editing, the user saving
is notified that the version has been changed, and therefore, the
version will need to be saved again. Users may bypass this
warning message by enabling autoreconciliation in the ArcMap
Options dialog box. Also, if two users modify the same feature
during their edit sessions, the second user to save encounters a
conflict. The user then has to decide what the feature’s correct
representation is and save the edit session.

Scenario 2: Transactions spanning multiple days

Task: Update the database to incorporate new and updated
facilities in the field, which will likely require multiple edit
sessions and a couple of days to complete.

Solution: A user creates and switches to a new version derived
from the DEFAULT version. The user starts editing the new
version and begins modifying features and saving as required.
The user can resume the edit session, as appropriate, the
following day or possibly the following week. When the changes
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are complete and ready to be posted to the DEFAULT version,
the user must first click the Reconcile button on the Versioning
toolbar. If conflicts are detected, the user can resolve the
differences and complete the transaction by clicking the Post
button. The posting process applies all the changes in the user’s
version to the DEFAULT version. The user can then delete the
version.

Scenario 3: A work flow process

Task: Create individual versions for each step or stage of the
work order and work flow process and post the work order to the
database.

Solution: A user or supervisor creates a new version derived from
the DEFAULT version. The user starts editing the new version
and begins modifying features or creating a new design. When
the user has completed the design or proposed modifications, the
work order can be submitted to a supervisor for review. At this
time, a new version can be created to ensure the preservation of
the initial design. The new version can then be further modified or
adjusted as required. Once the work order has been approved for
construction, another version can be created. The purpose of this
version is to reflect any changes that may occur while the work
order is being constructed in the field. Finally, as the construction
is completed and the new facilities are in service, the work order
must be posted to the database. A user can then start editing the
work order, perform a reconcile with the DEFAULT version,
resolve any conflicts, if necessary, and post.

The solution allows the organization to create new versions of
the work order for each step of the project—the initial design or
proposed version, a working or accepted version, and a version
for the construction phase. Each version is preserved and
available to look back on for historical purposes. The final step is
to post the constructed version to the database. The project
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completes a full circle from start to finish, creating individual
versions at each step.

Scenario 4: Restricting permissions to the
database

Task: The organization’s supervisor has restricted write access to
the DEFAULT version, requiring managerial review of each user’s
edits prior to posting the changes to the database.

Solution: To restrict write permissions to the database (the
DEFAULT version), the ArcSDE administrative user can set the
permission of the DEFAULT version to protected using the
version manager. This allows users to continue to view the
DEFAULT version but does not allow users to start editing the
version. Therefore, users will need to create new versions for
editing the database, similar to Scenario 2. When a user has
completed and saved the edit session, the ArcSDE administrator
can reconcile the version with the DEFAULT version. To
accomplish this task, the manager who connects to the database
as the ArcSDE administrator starts editing the user’s version and
clicks the Reconcile button. The process will merge all the
changes in the user’s version and the DEFAULT version. If
conflicts are detected, the manager can resolve the conflicts and
save the edit session. Once the edits are acceptable to the
manager, the version is ready to be posted to the DEFAULT
version. The ArcSDE administrative user can then start editing
the version, perform a reconcile, and post the version. The user’s
version can then be deleted.

Scenario 5: Compressing the database

Task: The geodatabase has been edited for an extended time, and
the number of database states and rows in each feature classes’
delta tables has significantly increased. How do we improve
performance by running the Compress command?
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Solution: The Compress command will remove all database states
that are no longer referenced by a version and move all the rows
in the delta tables, which are common to all versions, to the base
table. To achieve the maximum benefit when running the
Compress command, you will need to first reconcile, post, and
delete each version with the DEFAULT version. Sometimes this
may not be a reasonable option based on your organization’s
work flow. At minimum, to improve performance, simply reconcile
each version with the DEFAULT version and save, then perform
the compress. This will ensure that all the edits in the DEFAULT
version will be compressed from the delta tables to the business
table. Remember, the Compress command can still be executed
without first reconciling, posting, and deleting each version, but
the benefits may not be as noticeable.
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Glossary

active data frame

The data frame in a map that is currently being worked on—for example, the data frame to which
layers are being added. The active data frame is shown in bold text in the ArcMap table of contents.

alias
Another name for a field in a table.

aligned dimension

A dimension that runs parallel to the baseline and represents the true distance between the
beginning and end dimension points.

annotation
1. Descriptive text used to label features. It is used for display, not for analysis.

2. A feature class used to label other features. Information stored for annotation includes a text
string, the location at which it is displayed, and a text symbol—color, font, size, and so on—for
display.

3. The process of automating text placement or the text associated with a feature or an area on a
map.

arc—node topology

Arcs represent linear features and the borders of area features in a coverage. Every arc has a from-
node, which is the first vertex in the arc, and a to-node, which is the last vertex. Nodes indicate the
endpoints and intersections of arcs. They do not exist as independent features. Together they
define the direction of the arc. Arc—node topology defines connectivity in coverages—arcs are
connected to each other if they share a common node.

ArcIinfo workspace

A file-based collection of coverages, grids, TINs, or shapefiles stored as a directory of folders in
the file system.

ArcSDE

A gateway to a multiuser commercial RDBMS—for example, Oracle®, Microsoft® SQL Server™,
Informix®, and IBM® DB2®. ArcSDE is an open, high-performance spatial data server that employs
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client/server architecture to perform efficient spatial operations
and manage large, shared geographic data. Was known as a
Spatial Database Engine™ (SDE®) before 1999.

asynchronous

Operations or events that do not happen at the same time. In
disconnected editing, modifying the properties of a check-out is
an asynchronous operation; changes made to the check-out in a
master geodatabase do not affect the associated check-out in a
check-out geodatabase.

attribute

A characteristic of a map feature. Attributes of a river might
include its name, length, average depth, and so on.

attribute domain

A named constraint in the database. An attribute constraint can
be applied to a field of a subtype of a feature class or object class
to make an attribute rule. Types of attribute domains include
range and coded value domains.

attribute table

A database management system (DBMS) or other tabular file
containing rows and columns. In Arclnfo, attribute tables are
associated with a class of geographic features such as wells or
roads. Each row represents a geographic feature. Each column
represents one attribute of a feature, with the same column
representing the same attribute in each row. See also feature
attribute table.

Attributes dialog box

A dialog box that lets you view and edit attributes of features
you’ve selected in ArcMap.
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azimuth

An angle measured from north. Often used to define an oblique
cylindrical projection or the angle of a geodesic between two
points.

behavior

Properties of an object in a geodatabase that describe how it can
be edited and drawn. Behavior includes, but is not limited to,
validation rules, subtypes, default values, and relationships.

buffer

A zone of a specified distance around features. Both constant-
and variable-width buffers can be generated on each feature’s
attribute values. The resulting buffer zones form polygons that
are either inside or outside the specified buffer distance from each
feature. Buffers are useful for proximity analysis—for example, to
find all stream segments within 300 feet of a proposed logging
area.

CAD

See computer-aided design.

CAD feature class

A feature class in a CAD dataset. A CAD feature dataset is
composed of feature classes representing all the points, lines,
polygons, or annotation in the CAD drawing—for example, a
CAD drawing may contain two line layers representing roads and
parcel boundaries, respectively. The CAD dataset’s line feature
class represents all features in both the road and parcel boundary
layers.

centroid

The mathematical or geographical center point of a polygon or
the midpoint of a line.
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check-out

A geodatabase entity that represents data that has been checked
out to or from another geodatabase.

check-out geodatabase

A personal or ArcSDE geodatabase that contains data checked
out from a master geodatabase.

check-out version

A version created in a check-out ArcSDE geodatabase when data
was checked out. This version is created as a child of the
synchronization version. Only the edits made to this check-out
version can be checked back in to the master geodatabase.

checkingin
The process of transferring changes to a master geodatabase.

checking out
The process of copying data to a check-out geodatabase.

circle

A geometric shape for which the distance from the center to any
point on the edge is equal.

circular arc

When creating features, it is often necessary to create a circular
arc. Instead of being made of numerous vertices, a circular arc has
only two vertices as endpoints. ArcMap offers four ways to
create a segment that is a circular arc. These include the Arc tool,
the Endpoint Arc tool, the Tangent Curve tool, and the Tangent
Curve command.

cluster tolerance

The minimum distance between vertices in the topology. Vertices
that fall within the cluster tolerance will be snapped together

GLOSSARY

during the validate topology process. The default cluster
tolerance is the minimum possible cluster tolerance, based on the
precision and extent defined for the spatial reference of the
dataset. See also fuzzy tolerance, used analogously in coverage
data model.

clustering

A part of the topology validation process in which vertices that
fall within the cluster tolerance are snapped together.

coincident

Vertices or boundaries are coincident when they are within the
cluster tolerance of one another. See also cluster tolerance.

column

The vertical dimension of a table. A column has a name and a data
type applied to all values in the column. See also item, field, and
attribute.

compress

The process of shrinking the size of a database or file. Improves
database performance by removing redundant rows shared by
multiple versions. The process can only be run by the ArcSDE
administrator.

computer-aided design

An automated system for the design, drafting, and display of
graphically oriented information.

conflict

In the versioning reconciliation process, if the same feature in the
edit version and reconciliation version have both been edited, the
feature is said to be in conflict. Resolving the conflict requires
you to make the decision as to the feature’s correct
representation using the conflict resolution dialog box.
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connectivity

1. In a geodatabase, the state of edges and junctions in a logical
network that controls flow, tracing, and pathfinding.

2. The topological identification in a coverage of connected arcs
by recording the from- and to-node for each arc. Arcs that share a
common node are connected. See also arc—node topology.

connectivity rules

Network rules that constrain the type of network features that
may be connected to one another and the number of features of
any particular type that can be connected to features of another
type. In most networks, not all edge types can logically connect
to all junction types. Similarly, not all edge types can logically
connect to all other edge types through all junction types. There
are two types of connectivity rules: edge—junction and edge—
edge.

constraints

In real-world databases, an object’s attributes can’t have any
particular value based solely on what data types and ranges a
particular field type in the database allows. In reality, the
permissible values are a range or list of values.

construct features

The process of taking selected features from one or more feature
classes and creating new features in a target feature class in an
edit session. The Construct Features tool uses the input
geometries of the selected features to construct polygons or lines
following polygon boundaries, depending on the geometry of the
target feature class.

contiguity

In coverages, the topological identification of adjacent polygons
by recording the left and right polygons of each arc. See also
polygon—arc topology.
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control points

Points you establish on a paper map to represent known ground
points or specific locations. Control points are used to register a
paper map before you begin digitizing features on it with a
digitizer.

coordinate

A set of numbers that designate location in a given reference
system such as X,y in a planar coordinate system or X,y,z in a
three-dimensional coordinate system. Coordinates represent
locations on the earth’s surface relative to other locations.

coordinate system

1. A reference system used to measure horizontal and vertical
distances on a planimetric map. A coordinate system is usually
defined by a map projection; a spheroid of reference; a datum;
one or more standard parallels; a central meridian; and possible
shifts in the x- and y-directions to locate x,y positions of point,
line, and area features.

2. In Arclnfo, a system with units and characteristics defined by a
map projection. A common coordinate system is used to spatially
register geographic data for the same area.

coverage

A file-based vector data storage format for storing the location,
shape, and attributes of geographic features. A coverage usually
represents a single theme, such as soils, streams, roads, or land
use. It is one of the primary vector data storage formats for
Arclnfo.

A coverage stores geographic features as primary features, such
as arcs, nodes, polygons, and label points, and secondary
features, such as tics, map extent, links, and annotation.
Associated feature attribute tables describe and store attributes
of the geographic features.
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cracking

A part of the topology validation process in which vertices are
created at the intersection of feature edges.

current task

During editing in ArcMap, a setting in the Current Task
dropdown list that determines with which task the sketch
construction tools—Sketch, Arc, Distance—Distance, and
Intersection—will work. The current task is set by clicking a task
in the Current Task dropdown list. All tasks in the Current Task
dropdown list work with a sketch that you create—for example,
the Create New Feature task uses a sketch you create to make a
new feature. The Extend/Trim Feature task uses a sketch you
create to determine where the selected feature will be extended or
trimmed. The Cut Polygon Feature task uses a sketch you create
to determine where the polygon will be cut.

custom behavior

Behavior is the implementation of an object class method. ESRI-
provided objects have a set of methods associated with them. A
developer can choose to override one of these methods or create
additional methods. In this instance, the object is said to have
custom behavior.

custom feature

A feature with specialized behavior instantiated in a class by a
developer.

custom object
Objects that have custom behavior provided by a developer.

dangle tolerance

The minimum length allowed for dangling arcs in coverages in the
ArcInfo Clean process. Clean removes dangling arcs that are
shorter than the dangle length. Also known as the dangle length.

GLOSSARY

dangling arc

In coverages, an arc having the same polygon on both its left and
right sides and having at least one node that does not connect to
any other arc. It often identifies where a polygon does not close
properly—for example, undershoot—where arcs don’t connect
properly, or where an arc was digitized past its intersection with
another arc—for example, overshoot. A dangling arc is not always
an error—for example, dangling arcs can represent cul-de-sacs in
street centerline maps.

data

A collection of related facts usually arranged in a particular format
and gathered for a particular purpose.

data frame

In ArcMap, a frame on the map that displays layers occupying
the same geographic area. You may have one or more data frames
on your map depending upon how you want to organize your
data. For instance, one data frame might highlight a study area,
and another might provide an overview of where the study area is
located.

data integrity

Maintenance of data values according to data model and data
type—for example, to maintain integrity, numeric columns will not
accept character data.

data source

Any geographic data, such as a coverage, shapefile, raster, or
feature class, in a geodatabase.

data type

The characteristic of columns and variables that defines what
types of data values they can store. Examples include character,
floating point, and integer.
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data view

An all-purpose view in ArcMap for exploring, displaying, and
querying geographic data. This view hides all map elements such
as titles, North arrows, and scalebars. See also layout view.

database

A collection of related files organized for efficient retrieval of
information. In the context of an ArcSDE geodatabase, some
relational databases group data together in discretely named
databases—for example, SQL Server, Sybase®—while others do
not—for example, Oracle.

dataset

1. Any feature class, table, or collection of feature classes or
tables in the geodatabase.

2. A named collection of logically related data items arranged in a
prescribed manner.

decimal degrees

Degrees of latitude and longitude expressed as a decimal rather
than in degrees, minutes, and seconds.

default junction type

Two edge types may be connectable through more than one
junction type. You can establish which of those junction types is
the default for connecting the two edge types. This junction type
is the default junction type.

digitizing
1. To encode geographic features in digital form as
X,y coordinates.

2. The process of converting the features on a paper map into
digital format. When you digitize a map, you use a digitizing
tablet, or digitizer, connected to your computer and trace over
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features with a digitizer puck, which is similar to a mouse. The
x,y coordinates of these features are automatically recorded and
stored as spatial data.

digitizing mode

Also called absolute mode, digitizing mode is one of the ways in
which a digitizing tablet operates. In digitizing mode, the location
of the tablet is mapped to a specific location on the screen.
Moving the digitizer puck on the tablet surface causes the screen
pointer to move to precisely the same position.

dimension contruction methods

Dimension construction methods dictate what type of dimension
feature is created and the number of points required to complete
the feature’s geometry. Construction methods include simple
aligned, aligned, linear, rotated linear, free aligned, and free linear.

dimension feature

Dimension features are a special kind of map annotation that
show specific lengths or distances on a map. A dimension feature
may indicate the length of a side of a building or land parcel or it
may indicate the distance between two features such as a fire
hydrant and the corner of a building. Dimension features are
stored in a dimension feature class.

dimension feature class

In the geodatabase, dimension features are stored in dimension
feature classes. Like other feature classes in the geodatabase, all
features in a dimension feature class have a geographic location
and attributes and can either be inside or outside of a feature
dataset.

dimension style

A dimension feature’s style describes its symbology, what parts
of it are drawn, and how it is drawn. Every time you create a new
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dimension feature, it is assigned a particular style. A collection of
dimension styles is associated with a dimension feature class.

Dimensioning toolbar

A toolbar in ArcMap that facilitates the creation of dimension
features.

direct connect

A two-tiered architecture for connecting to spatial databases.
Direct connect does not require the ArcSDE application server to
connect to a spatial database.

dirty areas

Areas that have been edited after the initial topology validation
process. Dirty areas represent regions surrounding features that
have been altered and that require an additional topology
validation to be performed in order to discover any topology
errors that may be present.

disconnected editing

The process of copying data to another geodatabase, editing that
data, then merging the changes with the data in the source or
master geodatabase.

distance units

The units—for example, feet, miles, meters, or kilometers—
ArcMap uses to report measurements, dimensions of shapes,
distance tolerances, and offsets.

double precision

Refers to a high level of coordinate accuracy based on the
possible number of significant digits that can be stored for each
coordinate. ArcInfo datasets can be stored in either single- or
double-precision coordinates. Double-precision coverages store
up to 15 significant digits per coordinate—typically,

GLOSSARY

13 to 14 significant digits—retaining the accuracy of much less
than one meter at a global extent. See also single precision.

edge (topology)

A line segment in a topology that defines lines or polygon
boundaries. Multiple features in one or more feature classes may
share topology edges.

edge element
See logical network.

edge-edge rule

A connectivity rule that establishes that an edge of type A may
connect to an edge of type B through a junction of type C.
Edge—edge rules always involve a junction type.

edge-junction cardinality

A rule may exist that allows an edge of type A to connect to a
junction of type B. By default, any number of edges of type A can
connect to a single junction of type B. You may want to restrict
this. You can specify that between two and five edges of type A
can connect to a junction of type B: if there are less than two
edges, or more than five edges, the connectivity rule is being
violated. Similarly, you can restrict the number of junctions of
type C that can connect to any junction of type D. This range of
permissible connections is edge—junction cardinality.

edge-junction rule

A connectivity rule that establishes that an edge of type A may
connect to a junction of type B.

edit cache

A setting used in spatial data editing in ArcMap that causes the
features visible in the current map extent to be held in memory on
your local machine. Designed to be used when working with large
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amounts of data, an edit cache results in faster editing because
ArcMap doesn’t have to retrieve the data from the server.

edit session

In ArcMap editing takes place within an edit session. An edit
session begins when you choose Start Editing from the Editor
menu and ends when you choose Stop Editing.

Editor toolbar

A toolbar that lets you create and modify features and their
attributes in ArcMap.

ellipse

A geometric shape equivalent to a circle that is viewed obliquely:
aflattened circle.

error

Violations of a topology rule detected during the topology
validation process.

extent

The coordinates defining the minimum bounding rectangle—that
is, xmin, ymin and xmax, ymax—of a data source. All coordinates
for the data source fall within this boundary.

feature

1. An object class in a geodatabase that has a field of type
geometry. Features are stored in feature classes.

2. A representation of a real-world object.
3. A point, line, or polygon in a coverage or shapefile.

4. A representation of a real-world object in a layer on a map.
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feature attribute table

A table used to store attribute information for a specific coverage
feature class. ArcInfo maintains the first several items of these
tables. Feature attribute tables supported for coverages include
the following:

<cover>.PAT for polygons or points

<cover>.AAT  forarcs
<cover>.NAT  for nodes
<cover>.RAT for routes

for sections
for regions
for annotation (text)

<cover>.SEC
<cover>.PAT
<cover>.TAT

where <cover> is the coverage name.

feature class

1. The conceptual representation of a category of geographic
features. When referring to geographic features, feature classes
include point, line, area, and annotation. In a geodatabase, an
object class that stores features and has a geometry field type.

2. A classification describing the format of geographic features
and supporting data in a coverage. Coverage feature classes for
representing geographic features include point, arc, node, route-
system, route, section, polygon, and region. One or more
coverage features are used to model geographic features—for
example, arcs and nodes can be used to model linear features
such as street centerlines. The tic, annotation, link, and boundary
feature classes provide supporting data for coverage data
management and viewing.

3. The collection of all the point, line, or polygon features or
annotation in a CAD dataset.

4. In a geodatabase, an object class that stores features and has a
field of type geometry.
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feature dataset

In geodatabases, a collection of feature classes that share the
same spatial reference. Because the feature classes share the
same spatial reference, they can participate in topological
relationships with each other such as in a geometric network,
linear network, or topology. Several feature classes with the same
geometry may be stored in the same feature dataset. Object
classes and relationship classes can also be stored in a feature
dataset.

field

A column in a table. Each field contains the values for a single
attribute.

fuzzy tolerance

An extremely small distance used to resolve inexact intersection
locations due to the limited arithmetic precision of computers. It
defines the resolution of a coverage resulting from the Clean
operation or a topological overlay operation such as Union,
Intersect, or Clip.

In geodatabase feature classes, this concept is replaced by
cluster tolerance.

geocoding

The process of creating geometric representations for locations,
such as point features, from descriptions of locations, such as
addresses.

geocoding index

An index on geocoding reference data used by geocoding
services.

geocoding reference data

Data that a geocoding service uses to determine the geometric
representations for locations.

GLOSSARY

geocoding service

An object that defines a process for creating geometric
representations for locations, such as point features, from
descriptions of locations, such as addresses.

geodatabase

A geographic database that is hosted inside a relational database
management system that provides services for managing
geographic data. These services include validation rules,
relationships, and topological associations.

geodatabase data model

Geographic data model that represents geographic features as
objects in an object-relational database. Features are stored as
rows in a table; geometry is stored in a shape field. Supports
sophisticated modeling of real-world features. Objects may have
custom behavior. Compare to the georelational data model.

geometric network

A geometric network can be thought of as a one-dimensional
nonplanar graph, or logical network, that is composed of features.
These features are constrained to exist within the network and
can, therefore, be considered network features. ArcInfo will
automatically maintain the explicit topological relationships
between network features in a geometric network.

georelational data model

A geographic data model that represents geographic features as
an interrelated set of spatial and descriptive data. The
georelational model is the fundamental data model used in
coverages. Compare to the geodatabase data model.

index

A data structure used in a database to improve query
performance. Feature classes also have spatial indexes that
improve spatial query performance.
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instance

The name of the process running on the ArcSDE server that
allows connections and access to spatial data.

intersect

The topological integration of two spatial datasets that preserves
features that fall within the area common to both input datasets.
See also union.

IP address
The server’s address on the network. The address consists of

@

four numbers, each separated by a *.

item
1. A column of information in an INFO table.

2. An element in the Catalog tree. The Catalog tree can contain
both geographic data sources and nongeographic elements, such
as folders, folder connections, and file types.

junction element
See logical network.

label point

A feature class in a coverage used to represent point features and
identify polygons.

layer

1. A collection of similar geographic features, such as rivers,
lakes, counties, or cities, of a particular area or place for display
on a map. A layer references geographic data stored in a data
source, such as a coverage, and defines how to display it. You
can create and manage layers as you would any other type of
data in your database.

2. A feature class in a shared geodatabase managed with SDE 3.
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layout view

The view for laying out your map in ArcMap. Layout view shows
the virtual page upon which you place and arrange geographic
data and map elements, such as titles, legends, and scalebars, for
printing. See also data view.

left—right topology

A topological data structure used to represent contiguity
between polygons in the coverage data model. Left—right
topology supports analysis functions, such as adjacency. See
also topology.

linear dimension

A dimension whose length doesn’t represent the true distance
between the beginning and end dimension points. Linear
dimensions can be vertical, horizontal, or rotated. A vertical
dimension’s line represents the vertical distance between the
beginning and end dimension points. A horizontal linear
dimension’s line represents the horizontal distance between the
begin and end dimension points. A rotated linear dimension is a
dimension whose line is at some angle to the baseline and whose
length represents the length of the dimension line itself, not the
baseline.

logical network

A logical network is an abstract representation of a network. A
logical network consists of edge, junction, and turn elements and
the connectivity between them. You can ask a logical network
which elements are connected but you cannot ask it for the
geometry of these elements. A logical network does not contain
any coordinate data, so you cannot ask it for the location of its
elements. For this, you need a geometric network. In a logical
network, an edge element is connected to two junction
elements—a from-junction and a to-junction—and a junction can
have zero or more edges connected to it. A turn has a from-edge,
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a junction, and a to-edge. Each element can also have many
weights associated with it. Weights are typically used to describe
the cost to traverse an edge or turn or the cost to pass through a
junction.

map

1. A graphical presentation of geographic information. It contains
geographic data and other elements, such as a title, North arrow,
legend, and scalebar. You can interactively display and query the
geographic data on a map and also prepare a printable map by
arranging the map elements around the data in a visually pleasing
manner.

2. The document used in ArcMap that lets you display and work
with geographic data. A map contains one or more layers of
geographic data and various supporting map elements, such as
scalebars. Layers on a map are contained in data frames. A data
frame has properties, such as scale, projection, and extent, and
also graphic properties such as where it is located on a map’s
page. Some maps have one data frame while other more advanced
maps may have several data frames.

map document

In ArcMap, the disk-based representation of a map. Map
documents can be printed or embedded into other documents.
Map documents have an .mxd file extension.

map topology

A temporary set of topological relationships between coincident
parts of simple features on a map, used to edit shared parts of
multiple features.

map units

The units—for example, feet, miles, meters, or kilometers—in
which the coordinates of spatial data are stored.

GLOSSARY

master check-out version

A version in the master geodatabase, created when data is
checked out, that represents the state of the data at the time it
was checked out.

master geodatabase
An ArcSDE geodatabase from which data has been checked out.

merge policy

In geodatabases, all attribute domains have a merge policy
associated with them. When two features are merged into a single
feature in ArcMap, the merge policies dictate what happens to the
value of the attribute to which the domain is associated. Standard
merge policies are default value, sum, and weighted average.

minimum bounding rectangle

A rectangle, oriented to the x- and y-axes, that bounds a
geographic feature or a geographic dataset. It is specified by two
coordinates: xmin, ymin and xmax, ymax—for example, the extent
defines a minimum bounding rectangle for a coverage.

multipart feature

A feature that is composed of more than one physical part but
only references one set of attributes in the database—for
example, in a layer of states, the state of Hawaii could be
considered a multipart feature. Although composed of many
islands, it would be recorded in the database as one feature.

multipoint feature

A feature that consists of more than one point but only
references one set of attributes in the database—for example, a
system of oil wells might be considered a multipoint feature, as
there is a single set of attributes for the main well and multiple
well holes.
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multiuser geodatabase

A geodatabase in an RDBMS served to client applications—for
example, ArcMap—by ArcSDE. Multiuser geodatabases can be
very large and support multiple concurrent editors. They are
supported on a variety of commercial RDBMSs, including Oracle,
Microsoft SQL Server, IBM DB2, and Informix.

network trace

In the most generic sense, a network trace means to navigate
through the network following the connectivity of the network for
some purpose.

node

An endpoint of a topology edge. Topology nodes may also be
introduced along an edge during editing.

null value

The absence of a value. A geographic feature for which there is
no associated attribute information.

object

The representation of a real-world entity stored in a geodatabase.
An object has properties and behavior.

object class

A collection of objects in the geodatabase that have the same
behavior and the same set of attributes. All objects in the
geodatabase are stored in object classes.

overshoot

That portion of an arc digitized past its intersection with another
arc. See also dangling arc.
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pan
To move the viewing window up, down, or sideways to display
areas in a geographic dataset that, at the current viewing scale, lie
outside the viewing window.

password

The password used for authentication when you log on to an
ArcSDE geodatabase.

personal geodatabase

A geodatabase, usually on the same network as the client
application—for example, ArcMap—that supports one editor at a
time. Personal geodatabases are managed in a Microsoft Jet
Engine database. Personal geodatabases can contain geometric
networks, linear networks, and topologies and can be used as
check-out databases for disconnected editing of geographic data
in the field.

planarize

The process of creating multiple line features by splitting longer
features at the places where they intersect other line features.
This process can be useful when you have nontopological
linework that has been spaghetti digitized or imported from a
computer-aided design (CAD) drawing.

point
A single x,y coordinate that represents a single geographic
feature such as a telephone pole.

point mode digitizing

One of two methods of digitizing features using the ArcMap
Editor’s Sketch tool or from a paper map using a digitizer. With
point mode digitizing, you can create or edit features by digitizing
a series of precise points, or vertices. Point mode digitizing is
effective when precise digitizing is required—for example, when
digitizing a perfectly straight line. See also stream mode digitizing.
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polygon
A two-dimensional feature representing an area such as a state or
county.

polygon-arc topology

PAT. A coverage polygon is made up of arcs that define the
boundary and a label point, which links the polygon feature to an
attribute record in the coverage PAT. In the coverage data model,
polygons are represented topologically as a list of arcs and a
label that make up each polygon. In the geodatabase data model,
polygons are stored as simple features, which may participate in
topological relationships with other features.

port number

The TCP/IP port number that an ArcSDE geodatabase instance is
communicating on.

post

Posting is the process of applying the current edit session to the
reconciled target version.

precision (dataset)

The number of system units per one unit of measure in the XY
domain of the coordinate system dataset. Precision defines the
smallest storable distance between coordinates in the dataset. A
spatial reference with a precision of one will store integer values,
while a precision of 1,000 will store three decimal places.

preliminary topology

In coverages, refers to incomplete region or polygon topology.
Region topology defines region—arc and region—polygon
relationships. A topological region has both the region—arc
relationship and the region—polygon relationship. A preliminary
region has the region—arc relationship but not the region—
polygon relationship. In other words, preliminary regions have no
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polygon topology. Polygon topology defines polygon—arc—label
point relationships. A preliminary polygon has the polygon—label
point relationship but not the polygon—arc relationship.
Coverages with preliminary topology have red in their icons in
the Catalog.

projection

A mathematical formula that transforms feature locations from the
earth’s curved surface to a map’s flat surface. A projected
coordinate system employs a projection to transform locations
expressed as latitude and longitude values to x,y coordinates.
Projections cause distortions in one or more of these spatial
properties: distance, area, shape, and direction.

property

An attribute of an object defining one of its characteristics or an
aspect of its behavior—for example, the Visible property affects
whether a control can be seen at run time. You can set a data
source’s properties using its Properties dialog box.

pseudonode

A node connecting only two edges or a logical split defined in the
topology cache while editing. Pseudonodes of the latter sort
become a vertex after editing.

pull check-in
A check-in operation initiated from a master geodatabase.

push check-in
A check-in operation initiated from a check-out geodatabase.

pyramids

In raster datasets, reduced resolution layers, or pyramids, record
the original data in decreasing levels of resolution. The coarsest
level of resolution is used to quickly draw the entire dataset. As
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you zoom in, layers with finer resolutions are drawn; performance
is maintained because you’re drawing successively smaller areas.

query
A question or request used for selecting features. A query often
appears in the form of a statement or logical expression. In
ArcMap, a query contains a field, an operator, and a value.

radius

The distance from the center to the outer edge of a circle or
circular curve.

rank

A method of assigning an accuracy value to feature classes to
avoid having vertices from a feature class collected with a high
level of accuracy being snapped to vertices from a less accurate
feature class. Vertices from higher ranking feature classes will not
be moved when snapping with vertices with lower ranked feature
classes. The highest rank is 1 and you can assign up to

50 different ranks.

raster

Represents any data source that uses a grid structure to store
geographic information.

RDBMS

Relational database management system. A database management
system with the ability to access data organized in tabular files
that can be related to each other by a common field (item). An
RDBMS has the capability to recombine the data items from
different files, providing powerful tools for data usage. ArcSDE
supports several commercial RDBMSs.

reconcile

Reconciling is the process of merging all modified datasets,
feature classes, and tables in the current edit session and a
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second target version. All features and rows that do not conflict
are merged into the edit session, replacing the current features or
rows. Features that are modified in each version are conflicts and
require further resolution via the conflict resolution dialog box.

record

1. In an attribute table, a single row of thematic descriptors. In
SQL terms, a record is analogous to a tuple.

2. Alogical unit of data in a file—for example, there is one record
in the ARC file for each arc in a coverage.

reference data

Tables or feature classes containing address information that
geocoding services use to find the locations of addresses.

relate

An operation that establishes a temporary connection between
corresponding records in two tables using an item common to
both—for example, key attributes. Each record in one table is
connected to those records in the other table that share the same
value for the common item. See also relational join.

relational join

The operation of relating and physically merging two attribute
tables using their common item.

relationship

An association or link between two or more objects in a
geodatabase. Relationships can exist between spatial objects
(features in feature classes) or nonspatial objects (rows in a
table), or between spatial and nonspatial objects.

relationship class

Objects in a real-world system often have particular associations
with other objects in the database. These kinds of associations
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between objects in the geodatabase are called relationships.
Relationships can exist between spatial objects (features in
feature classes), nonspatial objects (rows in a table), or between
spatial and nonspatial objects. While spatial objects are stored in
the geodatabase in feature classes, and nonspatial objects are
stored in object classes, relationships are stored in relationship
classes.

row

1. A record in an attribute table. The horizontal dimension of a
table composed of a set of columns containing one data item
each.

2. A horizontal group of cells in a raster.

rule (connectivity)

A constraint on the type of network features that may be
connected to one another and the number of features of any
particular type that can be connected to features of another type.
There are two types of connectivity rules: edge—junction and
edge—edge rules.

rule (topology)

An instruction to the geodatabase defining the permissible
relationships of features within a given feature class or between
features in two different feature classes. Topology rules are
compared against the features in the feature class during the
topology validation process and violations are marked as errors.
After the topology validation process, the errors can be corrected
by editing the feature class; occasionally, violations of a
topology rule may represent acceptable conditions. In these
cases, the errors can be marked as exceptions.

scanning

The process of capturing data in raster format with a device called
a scanner. Some scanners also use software to convert raster data
to vector data.

GLOSSARY

schema
The structure or design of a database.

schema-only check-out

A type of check-out that creates the schema of the data being
checked out in the check-out geodatabase but does not copy any
data.

segment

A line that connects vertices—for example, in a sketch of a
building, a segment would represent one wall.

select

To choose from a number or group of features or records; to
create a separate set or subset.

Selectable layers list

A list on the Selection toolbar that lets you choose from which
layers you can select.

For example, suppose you wanted to select a large number of
buildings by drawing a box around them but selected a parcel by
mistake as you drew the selection box. To avoid this, you might
uncheck the Parcels layer in the Selectable layers list so that
parcels cannot be selected.

selected set

A subset of the features in a layer or records in a table. ArcMap
provides several ways to select features and records graphically
or according to their attribute values.

selection anchor

When editing in ArcMap, a small x located in the center of
selected features. The selection anchor is used when you move
features using snapping. It is the point on the feature or group of
features that will be snapped to the snapping location. This is
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also the point around which your selection will rotate when you
use the Rotate tool and around which your feature will scale
when you use the Scale tool. You can reposition the selection
anchor.

server

The computer where the ArcSDE geodatabase you want to
access is located.

shape
The characteristic appearance or visible form of a geographic

object. Geographic objects can be represented on a map using
one of three basic shapes: points, lines, or polygons.

shapefile

A vector data storage format for storing the location, shape, and
attributes of geographic features. A shapefile is stored in a set of
related files and contains one feature class.

shared boundary

A segment or boundary common to two features—for example, in
a parcel database, adjacent parcels will share a boundary. Another
example might be a parcel that shares a boundary on one side
with a river. The segment of the river that coincides with the
parcel boundary would share the same coordinates as the parcel
boundary.

shared vertex

A vertex common to multiple features—for example, in a parcel
database, adjacent parcels will share a vertex at the common
corner.

simple feature

A feature that implements ESRI Simple Feature. Simple features
with shared geometry can be edited with a map topology using
ArcView and higher licensed seats of ArcMap
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single precision

Refers to a level of coordinate accuracy based on the number of
significant digits that can be stored for each coordinate. Single-
precision numbers store up to seven significant digits for each
coordinate, retaining a precision of +5 meters in an extent of
1,000,000 meters. ArcInfo datasets can be stored as either single-
or double-precision coordinates. See also double precision.

sketch

When editing in ArcMap, a shape that represents a feature’s
geometry. Every existing feature on a map has an alternate form, a
sketch. A sketch lets you see exactly how a feature is composed,
with all vertices and segments of the feature visible. To modify a
feature, you must modify its sketch. To create a feature, you must
first create a sketch. You can only create line and polygon
sketches, as points have neither vertices nor segments.

Sketches help complete the current task—for example, the Create
New Feature task uses a sketch you create to make a new feature.
The Extend/Trim Feature task uses a sketch you create to
determine where the selected feature will be extended or trimmed.
The Cut Polygon Feature task uses a sketch you create to
determine where the polygon will be cut into two features.

sketch constraints

In ArcMap editing, the angle or length limitations you can place
on segments you're creating. These commands are available on
the Sketch tool context menu—for example, you can set a length
constraint that specifies that the length of the segment you’re
creating will be 50 map units. At whatever angle you create that
segment, its length will be constrained to 50 map units.

Angle constraints work in the same way—for example, you can
set an angle constraint that specifies that the angle of the
segment you 're creating will be 45 degrees measured from
another feature that already exists. At whatever length you create
that segment, its angle will be constrained to 45 degrees.

EpiTiNG IN ARcMaP



sketch operations

In ArcMap, editing operations that are performed on an existing
sketch. Examples are Insert Vertex, Delete Vertex, Flip, Trim, Delete
Sketch, Finish Sketch, and Finish Part. All of these operations are
available from the Sketch context menu, which is available when
you right-click any part of a sketch using any editing tool.

snapping

The process of moving a feature to coincide exactly with
coordinates of another feature within a specified snapping
distance or tolerance.

shapping environment

Settings in ArcMap Editor’s Snapping Environment window and
Editing Options dialog box that help you establish exact locations
in relation to other features. You determine the snapping
environment by setting a snapping tolerance, snapping
properties, and a snapping priority.

snapping priority
During ArcMap editing, the order in which snapping will occur by

layer. You can set the snapping priority by dragging the layer
names in the Snapping Environment window to new locations.

shapping properties

In ArcMap editing, a combination of a shape to snap to and a
method for what part of the shape you will snap to. You can set
your snapping properties to have a feature snap to a vertex, edge,
or endpoint of features in a specific layer—for example, a layer
snapping property might let you snap to the vertices of buildings.
A more generic, sketch-specific snapping property might let you
snap to the vertices of a sketch you’re creating.
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snapping tolerance

The distance within which the pointer or a feature will snap to
another location during ArcMap editing.

If the location being snapped to (vertex, boundary, midpoint, or
connection) is within the distance you set, the pointer will
automatically snap. For example, if you want to snap a power line
to a utility pole and the snapping tolerance is set to 25 pixels,
whenever the power line comes within a 25-pixel range of the
pole, it will automatically snap to it. Snapping tolerance can be
measured using either map units or pixels.

spatial database
Any DBMS that contains spatial data.

spatial domain

Describes the range and precision of X,y coordinates and z- and
m-values that can be stored in a feature dataset or feature class in
a geodatabase.

spatial join
A type of spatial analysis in which the attributes of features in

two different layers are joined together based on the relative
locations of the features.

spatial reference

Describes both the projection and spatial domain extent for a
feature dataset or feature class in a geodatabase.

split policy

All attribute domains have a split policy associated with them.
When a feature is split into two new features in the ArcMap
Editor, the split policies dictate what happens to the value of the
attribute to which the domain is associated. Standard split
policies are duplicate, default value, and geometry ratio.
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SQL

Structured Query Language. A syntax for defining and
manipulating data from a relational database. Developed by IBM
in the 1970s, it has become an industry standard for query
languages in most relational database management systems.

stream mode digitizing

One of the two methods of digitizing features from a paper map.
Also known as streaming, stream mode digitizing provides an
easy way to capture features when you don’t require much
precision—for example, to digitize rivers, streams, and contour
lines. With stream mode, you create the first vertex of the feature
and trace over the rest of the feature with the digitizer puck. You
can also use digitize in stream mode with the ArcMap Sketch tool
when editing freehand. See also point mode digitizing.

stream tolerance

The minimum distance the pointer must be moved from the last
vertex before the next vertex will be created when using the
Sketch tool in stream mode.

When streaming, vertices are automatically created at a defined
interval as you move the mouse—for example, if the stream
tolerance is set to 10 map units, you must move the pointer at
least 10 map units before the next vertex will be created. If you
move the pointer more than 10 map units, there may be more
space between vertices, but there will always be a minimum
interval of 10 map units. Stream tolerance is measured in map
units.

subtypes

Although all objects in a feature class or object class must have
the same behavior and attributes, not all objects have to share the
same default values and validation rules. You can group features
and objects into subtypes. Subtypes differentiate objects based
on their rules.
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symbol

A graphic pattern used to represent a feature—for example, line
symbols represent arc features; marker symbols, points; shade
symbols, polygons; and text symbols, annotation. Many
characteristics define symbols including color, size, angle, and
pattern.

symbology

The criteria used to determine symbols for the features in a layer.
A characteristic of a feature may influence the size, color, and
shape of the symbol used.

synchronization version

A verion created in a check-out ArcSDE geodatabase when a
check-out is made to that geodatabase. This version is created as
a child of the DEFAULT version and represents the state of the
data at the time the check-out was created.

table

Information formatted in rows and columns. A set of data
elements that has a horizontal dimension (rows) and a vertical
dimension (columns) in an RDBMS. A table has a specified
number of columns but can have any number of rows. See also
attribute table.

table of contents

In ArcMap, lists all the data frames and layers on the map and
shows what the features in each layer represent.

tabular data

Descriptive information that is stored in rows and columns and
can be linked to map features.
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tagged values

Tagged values are used to set additional properties of UML
elements—for example, you can set the length, in characters, of a
string field by using a tagged value.

target layer

Used in ArcMap editing, a setting in the Target layer dropdown
list that determines to which layer new features will be added. The
target layer is set by clicking a layer in the Target layer dropdown
list. For instance, if you set the target layer to Buildings, any
features you create will be part of the Buildings layer. You must
set the target layer whenever you're creating new features—
whether you're creating them with the Sketch tool, by copying
and pasting, or by buffering another feature.

tic

Registration of geographic control points for a coverage
representing known locations on the earth’s surface. Tics allow
all coverage features to be recorded in a common coordinate
system such as Universal Transverse Mercator (UTM). Tics are
used to register map sheets when they are mounted on a digitizer
and to transform the coordinates of a coverage—for example,
from digitizer units (inches) to the appropriate values for a
coordinate system, which are measured in meters for UTM.

tolerances

A coverage uses many processing tolerances (fuzzy, tic match,
dangle length) and editing tolerances (weed, grain, edit distance,
snap distance, and nodesnap distance). Stored in a TOL file,
Arclnfo uses the values as defaults in many automation, editing,
and processing operations. You can edit a coverage’s tolerances
using its Properties dialog box in ArcCatalog.

GLOSSARY

topological association

The spatial relationship between features that share geometry,
such as boundaries and vertices. When you edit a boundary or
vertex shared by two or more features using the topology tools in
the ArcMap Editor, the shape of each of those features is
updated.

topological feature

A feature that supports network connectivity that is established
and maintained based on geometric coincidence.

topology

1. In geodatabases, relationships between connected features in a
geometric network or shared borders between features in a
topology.

2. In coverages, the spatial relationships between connecting or
adjacent features—for example, arcs, nodes, polygons, and
points. The topology of an arc includes its from- and to-nodes
and its left and right polygons. Topological relationships are built
from simple elements into complex elements: points (simplest
elements), arcs (sets of connected points), areas (sets of
connected arcs), and routes (sets of sections, which are arcs or
portions of arcs). Redundant data (coordinates) is eliminated
because an arc may represent a linear feature, part of the
boundary of an area feature, or both.

topology rules

An instruction to the geodatabase defining the permissible
relationships of features within a given feature class or between
features in two different feature classes. Topology rules are
compared against the features in the feature class during the
topology validation process and violations are marked as errors.
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After the topology validation process, the errors can be corrected
by editing the feature class; occasionally, violations of a
topology rule may represent acceptable conditions. In these
cases, the errors can be marked as exceptions.

tracing

The building of a set of network elements according to some
procedure.

transaction

1. A group of atomic data operations that comprise a complete
operational task such as inserting a row into a table.

2. A logical unit of work as defined by a user. Transactions can be
data definition (create an object), data manipulation (update an
object), or data read (select from an object).

true curve

See circular arc.

undershoot

An arc that does not extend far enough to intersect another arc.
See also dangling arc.

union

A topological overlay of two polygonal spatial datasets that
preserves features that fall within the spatial extent of either input
dataset; that is, all features from both coverages are retained. See
also intersect.

username

The identification used for authentication when you log in to an
ArcSDE geodatabase.
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validate (topology)

The process of comparing the topology rules against the features
in the dataset. When you validate a topology, features that
violate the rules are marked as error features. Topology validation
is typically performed after the initial topology rules have been
defined, after the feature classes have been modified, or if
additional feature classes or rules have been added to the map
topology.

validation rule

Validation rules can be applied to objects in the geodatabase to
ensure that their state is consistent with the system that the
database is modeling. The geodatabase supports attribute,
connectivity, relationship, and custom validation rules.

version

A version is an alternative representation of the database that has
an owner, a description, a permission—private, protected, or
public—and a parent version. Versions are not affected by
changes occurring in other versions of the database.

vertex

1. One of a set of ordered x,y coordinates that defines a line or
polygon feature.

2. A point that joins two segments of a feature. For instance, a
square building would have four vertices, one at each corner.

virtual page
The map page, as seen in layout view.

wizard

A tool that leads a user step by step through an unusually long,
difficult, or complex task.
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work flow

An organization’s established processes for design, construction,
and maintenance of facilities.

work order

One specific task that proceeds through each stage of an
organization’s work flow processes such as design, acceptance,
and construction in the field.

workspace

A container of geographic data. This can be a folder that contains
shapefiles, an ArcInfo workspace that contains coverages, a
personal geodatabase, or an ArcSDE database connection.
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Index

A

Absolute mode. See Digitizing: in digitizing
(absolute) mode
Absolute X, Y 53
Active data frame
defined 427
Adding data
to be edited 27
Adjustment Preview Window 274
Affine transformation
spatial adjustment 242
Alias
defined 427
Aligned dimension
defined 427

ArcCatalog

and topology 137
and versioning 403, 404, 405
customizing 409

ArcInfo workspace

defined 427

ArcMap

active annotation target 351
and topology 137
and versioning 403, 412-414, 415
converting annotation 361
customizing 363, 372

Customize dialog box 363

edit cache 31

task menu 33
document 361

Annotation drawing tools 351
and versioning 418419 network analysis 339
class overflow window 360

and topology 142

coverage annotation feature class 363
described 350

in ArcMap 351, 361

Selectable layers list 441
table of contents 360, 361

ArcSDE

defined 427

standalone 350 Association. See Relationships
converting Attribute
Convert Coverage Annotation command 363 defined 428
coverage 363 Attribute domains
labels 361 browsing in ArcCatalog. See Attributes: dialog box

creating 361
defined 349, 427

coded value domain in ArcMap Editor 288
defined 428

described 350 mentioned 122, 288
feature-linked range domain in ArcMap 288
creating 360 split policy in ArcMap 335
described 350 Attribute transfer
editing 351 and spatial adjustment 245, 276
features 350, 353, 356, 361 Attribute validation rule. See Attribute domains
nonfeature-linked 350, 351 Attributes
string 354 adding 282-283

Annotation feature class. See Annotation: class
Arc tool. See Editing tools
Arc—node topology

defined 427

and annotation 363
and relationship classes 350
Attributes dialog box 280
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Attributes (continued)
copying and pasting 42, 284
deleting 283
dialog box
and dimension features 370
defined 428
editing 22
editing in ArcMap 289, 293, 335
from point features 137
mentioned 297, 401, 417, 424
moditying 282-283
primary display fields 281
rules. See Attribute domains
tables
defined 428
editing 279
undoing edits to 283
viewing 280
Auto-cache 32
Autoreconciliation 416
Azimuth
defined 428

Behavior 350, 351, 418
and topology 122
defined 428
Buffers
clipping a feature using a butfer 237
creating 198
defined 428
Build Topology Cache. See Topology: cache

Cc

CAD (computer-aided design)
and planarize 138
CAD feature class
defined 428
defined 428
mentioned 2
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Canceling a trace 82. See also Editing tools
CASE tools. See UML model
Centroid
defined 428
Chain
described 118
Check-out
checking out
defined 429
geodatabase
defined 429
version
defined 429
Checking in
defined 429
Choose Input for Adjustment dialog box 250
Circle
defined 429
Circular arc
defined 429
Circular arcs 45
creating 77-79
described 50
Clipping teatures 237
Cluster tolerance. See also Topology: cluster
tolerance
defined 429
described 123
Clustering
defined 429
COGO
convert angles and distances 115
creating two-point line features 95
description 89
required fields 95
Coincident
defined 429, 434
Column
defined 429
Combining features
from different layers 204
with common areas 206

Compass correction
traverse adjustment 98
Complex edge and junction. See Network
features
Composite relationships. See Relationships:
composite
Compress 406
defined 429
in ArcCatalog 409
Computer-aided design (CAD). See also CAD
(computer-aided design)
defined 429
Contlict 401, 415, 416-417, 420-421
defined 429
Connectivity
creating 324
detined 430
Connectivity rules
detined 430
edge—edge rule
default junction 333, 432
in ArcMap Editor 288, 324, 333
edge—junction rule
detined 433
mentioned 288
Constraints. See also Attribute domains
defined 430
Construct features
defined 430
tool
described 137
Contiguity
detined 430
Control points
detined 430
digitizing 185
establishing 184
point file
and spatial adjustment 271
Converting data. See Loading: data from a
geodatabase
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Coordinate
defined 430
Coordinate system
defined 430
Copy feature tool 83
Copy Parallel command 196
Copying
a line parallel to an existing line 196
and pasting attributes 42, 284
and pasting features 42
Coverage
annotation 349
defined 430
Cracking. See also Topology: validation
defined 431
Crandall correction
traverse adjustment 98
Current task
defined 431
Custom
behavior. See also Behavior
defined 431
feature. See also Behavior
defined 431
object. See also Behavior
defined 431
rules. See Validation rules
Customization. See ArcCatalog:
customizing; ArcMap: customizing

D

Dangle
Dangling arc
defined 431
tolerance
defined 431
Data 401, 402
adding for editing 27
defined 431
editor
mentioned 3

INDEX

Data (continued)
field collected 90
integrity
defined 431
loading from a geodatabase 27
quality
and topology 122
source
defined 431
stopping the drawing of 27, 255, 256
Data frame
defined 431
Data frames
editing a map with multiple 30
Data type
defined 431
Data view
defined 432
editing in
mentioned 4
Database 401, 402
defined 432
Dataset
defined 432
Decimal degrees
defined 432
Default junctions
described 324
junction type
defined 432
Default values
editing in ArcMap 356
mentioned 122
Deflection 69-70
Degrees
described 112
Degrees Minutes Seconds
described 112
valid input formats 112
Deleting
features 43

Delta X, Y 54
Digitizer

aligning the map on 184
attaching the map to 184
configuring puck buttons
for streaming 194
using programming code 184, 191, 194
using WinTab manager setup program 184
creating features with 183
installing driver software 184
setting up 184

Digitizing

a projected map 184

creating a line or polygon 63

creating a point or vertex 52

defined 432

described 183

digitizer tab missing 186

frechand 183, 189

in digitizing (absolute) mode 189, 190-191

in mouse (relative) mode 189

in point mode 189, 190-191

in stream mode 189, 192-193, 194

installing digitizer driver software 184

mode

defined 432

preparing the map 184

switching between digitizing and mouse
modes 189

switching between point and stream modes
193

using snapping 191

Digitizing tablet. See Digitizer
Dimension feature class

and topology 142
defined 432

Dimension features

Attributes dialog box 370

auto-dimension tools 366, 367
baseline dimension 367, 393
continue dimension 367, 391, 395
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Dimension features (continued)

auto-dimension tools (continued)

dimension edge 367, 390

mentioned 368, 372
changing style 399
construction methods

aligned 367, 376

defined 432

described 366

free aligned 367, 384

free linear 367, 387

linear 367, 378

rotated aligned 367, 381

simple aligned 365, 367, 373
creating. See Dimension features: auto-

dimension tools
defined 432
editing 366
modifying 368, 370
process described 397
properties (table) 369, 371
Dimension style
defined 432
Dimension styles
baseline height 394
described 368
Dimensioning toolbar 368, 372
detined 433
Direct connect
detined 433
Direction measuring system
North Azimuth 111
Polarangle 111
Quadrant Bearing 112
setting 111, 113
South Azimuth 111
Direction measuring units
Degrees 112
Degrees Minutes Seconds 112
Gons 112
Gradians 112
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Direction measuring units (continued)
Radians 112
setting 114
Direction oftset 117
Direction type
setting 113
Direction units
setting 114
Dirty areas
detined 433
described 124
Disconnected editing
detined 433
Displacement links
and spatial adjustment 255
Distance conversion factor 116
Distance units
automated conversion 118
detined 433
described 118
Distance—Distance tool. See Editing tools
Distortions
and rubber sheeting 244
Dividing a line feature. See Placing points along
aline
Double precision
detined 433
Douglas—Poiker algorithm 103
Dragging features 38. See also Moving features

E

Edge. See also Topology: edge
Edge element. See also Logical network
detined 433
Edge feature class
editing in ArcMap 332, 334
Edge teatures. See Network features
Edge Snap adjustment 254
Edge-Edge rule
detined 433

Edge—Junction cardinality
detined 433
Edge—Junction rule
detined 433
Edgematching 245
Edge match tool 260
Edges
described 140
Edit cache
auto-cache 32
building 32
creating 28, 29
detined 433
toolbar 29
adding 31
tools 32
using 31
zooming to extent 29
Edit session. See also Editing; Editing in
ArcMap
and versioning 414, 415, 416, 420, 424
defined 434
starting 28
stopping 30
Edit sketch
and topology edits 158
Editing 413. See also Editing in ArcMap
absolute X, Y 53
adding
and deleting sketch vertices 224-225
data 27
the Editor toolbar 25
Advanced Editing toolbar 24
attributes. See Attributes
combining features from different layers 204
copying
a line parallel to an existing line 196
and pasting features 42
Copy Feature tool 83

EpiTiNG IN ARcMaP



Editing (continued)
creating

buffers around features 198

edit cache 29

fillet between two lines 84

line and polygon features 63-67

line feature to populate COGO attributes
95

mirror image of a feature 200

multipoint feature 61, 65

multipoint features 61

point features and vertices 52—-56

segment that is a circular arc 77-79

segment using an angle and a length 69

segments, parallel 75

segments. perpendicular 75

sketch 20

sketch using Traverse tool 90

creating features

described 20-21, 46

duplicating 83

from features with common areas 206
single from multipart 102

using a sketch 4647

creating multipart features

combining features 204
merging 202

creating segments

tracing features 82
using angles and lengths 69-70
using angles from existing segments 73—75

deleting features 43

deltaX,Y 54

edit session 28

exploding a multipoint feature 102
extending line features 85, 217
feature datasets 17-18

flipping line features 219
generalizing a feature 103

in layout view 30

keyboard shortcuts 23

INDEX

Editing (continued)
measurements
automated conversion 115
merging features 202
modifying features 21-22
more than one data frame 30
moving
features 38-40
sketch vertices 226-227
multipart to single feature 102
network features
ancillary roles 339
creating a new network edge 324, 329,
332, 334
enabling and disabling network
features 340
subsuming network junctions 324, 336
undoing edits 338
validation 347
overview of process 14—15, 247-248
placing points along a line feature 220
proportionally dividing a line 87-88
relationships
composite relationships 317
creating 306, 308
deleting 298, 310, 312, 314, 316,
321, 323, 351
described 303
editing related objects 303
relationship rules 320
reshaping a line or polygon feature. See
Reshaping features
rotating a point's symbology 41
saving edits 29
scaling features 235
selecting features 34-35
setting the direction measuring system and
units 111
setting the Target layer 47, 52
shapefiles 17-18
Sketch context menu 51

Editing (continued)

smoothing a feature 104
Snapping Environment window 105
spatial adjustment 250. See also Spatial
adjustment
adding toolbar 249
toolbar diagram 246
splitting line or polygon features 210-211
squaring a polygon 67
starting 28
stopping 30
task menu
changing options 33
tasks you can complete with a sketch 4647
trimming a line feature 86, 214-216
upgrading a geodatabase 26
using the snapping environment 39-40,
107-109
vertices in a sketch 21-22
with more than one collection of datasets 28

Editing in ArcMap

adding the edit cache 31
and annotation
creating new 351
creating new features with linked
annotation 355
described 351
editing annotation features 353
editing features with linked annotation
357
and attribute domains
coded value domains 293
described 289, 293
validating 294
and attributes 303
and default values 289, 293
and features
creating new 289
deleting 319, 359
and subtypes 291, 292, 321
and validation rules 288
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Editing in ArcMap (continued)
and versioning 415
Attributes dialog 290, 295, 298, 303, 304,
311, 317, 357, 399
building an edit cache 32
Edit tool 318, 320, 333, 335, 338,
340, 347. See also Editing
tools; Editor toolbar
selection 348
snapping environment 324, 330, 332,
334, 336
start editing 351
Target layer 289, 329, 336, 355, 373
undo 338
validate selection 294, 320, 347
Editing tools
Arc tool 48, 50, 77
Arc tools
described 79
Direction—Distance tool
creating a point or vertex 59
Distance-Distance tool 48, 55
creating a point or vertex 55
Editing toolbar 16
Intersection tool 49, 58
creating a point or vertex 58
Midpoint tool
creating a point or vertex 57
Scale tool 235
Sketch tool 46, 289, 329, 355, 373
Split tool 210
Tangent curve tool 50
tool palette 46, 48
Trace tool 50, 82
Editor toolbar. See Editing tools
adding 25
advanced
diagram 24
defined 434
diagram 16
Rotate tool 318, 359
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Ellipse

defined 434
Ellipsoid surface

and measured distances 115
Embedded foreign key. See Key field
Endpoint coordinate

and traverse 97
Error

defined 434
Error inspector

described 172

mentioned 125
Errors and exceptions

described 125
ESRI Annotation Feature. See Feature type
ESRI Simple Edge Feature. See Feature type
ESRI Simple Feature. See Feature type
ESRI Simple Junction Feature. See Feature

type

ESRI Simple Row. See Feature type
Extending line features 85, 217

F

Feature. See also Feature class; Feature
type; Object
attribute table
defined 434
creating from geometry of other features 179
defined 434
duplicating 83
editing 289, 293. See also Editing
mentioned 349, 401, 415, 424
selecting 297
simple 442
Feature class
defined 434
labeling 361
mentioned 293, 404, 412, 417
Feature dataset
and annotation classes 350

Feature dataset (continued)
defined 435
mentioned 404
Feature type
ESRI Annotation Feature 350
ESRI Simple Feature 350
network. See Network features
topological 445. See also Topology
Feature-linked annotation. See Annotation.
See also Annotation
Field
and annotation 350
defined 435
mentioned 404, 417
Fillets
described 84
Finishing a part in a multipart feature 66
Finishing a sketch
shortcut 63, 214
using the Square and Finish command 67
Flipping line features 219
Following features. See Editing tools
Foot
described 118
Fuzzy tolerance
defined 435

Generalizing

a feature 103
Geocoding

defined 435
Geocoding index

defined 435
Geocoding reference data

defined 435
Geocoding service

defined 435
Geodatabase

and versions 401
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Geodatabase (continued)
compress 406, 411
defined 435
loading data from 27
mentioned 402, 415
structure of 17
upgrading 26

Geodatabase data model
defined 435

Geometric adjustment
and rubber sheeting 244

Geometric elements
and topology 131

Geometric network
and the edit cache 328
and topology 142
and versioning 418
connectivity models 325

connecting features 327

creating new network features 327

deleting 326
disconnecting features 326
stretching and moving 325
defined 435
editing 288
flow direction 339
network corruption 327
performance 328
repairing topology 327
Geometric rules
and topology 122
Geometry
mentioned 349, 417
Georelational data model
defined 435
Global Positioning System (GPS)
mentioned 124
Gons
described 112
Gradians
described 112

INDEX

Graphics 361

Ground to grid conversion
setting 115
using 116

Identity links
and spatial adjustment 258
Inch
described 118
Index
defined 435
Instance
defined 436
Intersect 206
defined 436
Intersection tool. See Editing tools
Invalid features 288, 295, 348
objects 288
Inverse tool 89
IP address
defined 436
Item
defined 436

J

Junction
subsumption
described 324
Junction element
defined 436
Junction feature class
and versioning 418
in ArcMap Editor 330, 336

Junction features. See Network features

K

Key field 419
Kilometer
described 118

L

Label point
detined 436
Labels
converting to annotation 361
Layer
defined 436
Layers
creating 53
setting selectable 37
Layout view
detined 436
editing in 30
mentioned 4
Left-right topology
detined 436
Limited Adjustment Area tools
and spatial adjustment 259
Line features
copying 196
creating 20, 47, 63-67, 68
extending 217
flipping 219
placing points along 220
reshaping. See Reshaping features
splitting 210-211
trimming 214-216
Linear dimension
detined 436
Link (distance unit)
described 118
Loading
data from a geodatabase 27
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Logical network 333. See also Geometric
network
defined 436

M

M values
editing 234
Map 360, 412. See also ArcMap
defined 437
elements 4
Map document
defined 437
Map topology. See also Topology
creating 140, 141
defined 437
described 140
Map units
defined 437
Master check-out version
defined 437
Master geodatabase
defined 437
Measurements
entering into GIS 115
setting number of decimal places for
reporting 44
viewing 44
Measuring system
setting 111
Merge
and topology 174
features 202
Merge policy. See also Attribute domains
defined 437
Meter
described 118
Midpoint tool 49. See Editing tools
Mile
described 118
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Millimeter
described 118
Minimum bounding rectangle
detined 437
Mirror image
of a feature 200
Missing Digitizer tab 186
Moditying features
by moving vertices 226-227
shortcut 214
Moving features. See also Reshaping features
by dragging 38
by rotating 39, 41
relative to their current position 39
undoing a move 40
using delta X,y coordinates 38-39, 3940
using the snapping environment 39
Multipart feature
defined 437
exploding 102
Multipart features
creating 65-66, 204
described 65
merging features to create 202
removing parts 233
shortcut for finishing a part 66
Multipoint feature
detined 437
Multipoint features
creating 61-62
line or polygon 65-66
described 61
Multiuser geodatabase
defined 438
Multiversioned. See Version

N

Nautical mile
described 118
Network connectivity 325, 335, 338

Network elements 338
Network features
ancillary role 339
and versioning 418
complex 324
editing 324
editing in ArcMap 347
feature class. See Edge feature
class; Junction feature class
junctions 339
moving 325
sources and sinks 339
validation 347
Network topology. See Geometric network
Network trace
defined 438
Node
defined 438
Nodes
described 140
North Azimuth
described 111
Null value
defined 438

(o)

Object
and relationships 298
defined 438
Object class
defined 438
Object Loader. See also Loading data
Overshoot
defined 438

P

Pan
defined 438
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Parallel segments. See Segments: creating:
parallel to existing
Password
defined 438
Pasting
features. See Copying: and pasting features

Perpendicular segments. See Segments: creating:

perpendicular to existing
Personal geodatabase
defined 438
Placing points along a line 220
Planarize 181
defined 438
tool 179
mentioned 138
Point
defined 438
Point features
creating 20, 47, 52-56, 65, 68
Point mode digitizing. See also Digitizing: in
point mode
defined 438
Polar angle
described 111
Polygon
arc topology
defined 439
defined 439
Polygon Feature Class
creating from lines 178
From Lines tool 137
Polygon features
creating 20-21, 63-67
cutting a polygon shape out of 213
reshaping. See Reshaping features
splitting 210-211
squaring 67-68
Port number
defined 439
Post 402, 415, 416, 420-421, 424
defined 439

INDEX

Precision
setting 44
Precision (dataset)
defined 439
Preliminary topology
defined 439
Primary display field 281
Privileges
and versioning
described 405, 415, 425
private 406
protected 406
public 406
Projection
defined 439
Projective transformation
spatial adjustment 243
Property
changing for a sketch 231
defined 439
Proportionally dividing a line 87-88
Pseudonode 439
Pseudonodes
described 140
topology rules 128
Pull check-in 439
Push check-in 439
Pyramids
defined 439

Q

Quadrant Bearing
described 112

Query
defined 440

R

Radians
described 112

Radius
defined 440

Rank
defined 440
described 123

Raster
defined 440

Reconcile 415, 420-421, 424
defined 440
described 415

Record
defined 440

Reference data
defined 440

Registering a map
adding additional control points 187
described 185-186
digitizing control points 185
ensuring accuracy when 188
entering ground coordinates 185
error reporting 184, 186
establishing control points 184
for the first time 185
removing ground coordinate records 187
saving ground coordinates 185-186
using existing tic files or saved coordinates

187-188

Relate
defined 440

Related objects. See Relationships
deleting 316

Relational database management system

(RDBMS)

defined 440

Relational join
defined 440

Relationship
defined 440

Relationship class
and annotation 361
and topology 142
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Relationship class (continued)
and versioning 416, 418-419
composite 350, 351
detined 440
destination class 350
foreign key. See Foreign key
origin class 350
path labels
editing in ArcMap 303, 304, 306, 309,
310, 313, 315
in ArcMap Editor 316
Relationships
and versioning 419
composite 317, 357
creating 297, 306
creating and deleting 298
creating new 299
deleting 299, 310
destination object 318, 350
editing 303
origin object 317, 350
related object 310, 316, 317, 418
rules
in ArcMap Editor 320
mentioned 288
splitting features 301
validating 320
Relative mode. See Digitizing: in mouse
(relative) mode
Remote geodatabase. See SDE: geodatabase
Reporting measurements. See Measurements:
setting number of decimal places for
reporting
Reshaping features
by adding vertices 224-225
by deleting vertices 224-225
by moving vertices 226-227
using a sketch you draw 222-223
Residual
understanding 243
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RMS error 184, 186
equation 244
understanding 243
Rod
described 118
Root mean square error. See RMS error
Rotate
a point’s symbology 41
features 39, 41
Row. See also Object
defined 441
Rubber sheeting 244. See also Spatial
adjustment: rubber sheeting
Rule
connectivity
defined 441
topology 123
defined 441

S

Saving edits 29
Scaling features 235
Scanning
defined 441
Scenarios
and versioning 424
Schema
defined 441
SDE. See ArcSDE
SDE for coverages. See ArcSDE
SDE server 442
Segment Deflection. See Editing: creating
segments: using angles from existing
segments
command 73
Segments
creating
at an angle from the last segment 71-72
by tracing features 82
circular arcs 77-79

Segments (continued)
creating (continued)
parallel to existing 75

perpendicular to existing 75
using angles and lengths 69-70
using angles from existing segments 73

defined 441

described 46
Select

defined 441
Selectable layers list

defined 441
Selected set

defined 441
Selecting features

described 34

removing features from the selection 34
setting selectable layers 37

using a line 35
using a polygon 36
using the Edit tool 34

using the Selection menu 36

Selection 298, 333, 360
Selection anchor
and snapping 40
defined 441
described 35
moving

when rotating or snapping a feature 40
when scaling a feature 235

Server
defined 442
Shape
defined 442
Shapetile
defined 442
Shared boundary
defined 442
Shared geometry
editing 143
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Shared vertex
defined 442
Shortcuts
editing 23
Similarity transformation
spatial adjustment 243
Simple feature
defined 442
Single precision
defined 442
Sketch
constraints
defined 442
context menu 51
creating 20
defined 442
deleting 64
described 18, 20, 46
editing z- and m- values 234
finishing
shortcut 63
using the Square and Finish command 67
inserting vertices 232
modifying 21-22
moving vertices 226
operations
detined 443
properties
changing 231
removing parts 233
tool. See Editing tools
Smoothing
a feature 104
Snapping
agent 443
and topology nodes 166
detined 443
environment
creating points and vertices using 52
detined 443
described 107

INDEX

Snapping (continued)
environment (continued)
Environment dialog box 166
moving features 3940
setting the snapping tolerance. See
Snapping: tolerance
window 105
priority
detined 443
described 109
setting 109
properties
comparing (table) 106
detined 443
described 106
layer 106, 109
setting 108
sketch 106, 109
Snap to Feature command 110
snap tolerance
detined 443
tolerance
described 108
setting 107
viewing 107
using to split a line 210
using when digitizing 191
Source layer. See Target layer
South Azimuth
described 111
Spatial adjustment
attribute transfer
Attribute Transfer tool 278
mapping 276

changing symbology of links and adjustment

areas 261
choosing input data 250
control point file 271
creating displacement links 255
creating identity links 258
creating multiple displacement links 256

Spatial adjustment (continued)
described 242
displacement links

creating from control points 272
deleting links 266
link table 268
modifying links 264
opening a link file 269
saving a link file 270
selecting links 262
edge matching
choosing method 253
line 253
setting edge snap properties 254
Smooth 253
using Edge Match tool 260
Edge Snap adjustment 254
limited adjustment area tools 259
previewing 274
process 275
described 247
references 245
rubber sheeting
choosing method 252
Linear 252
Natural Neighbor 252
Spatial Adjustment toolbar
adding 249
diagram 246
transformations
atfine 242
choosing method 251
projective 243
similarity 243

Spatial database
defined 443

Spatial domain
detined 443

Spatial extent. See extent

Spatial join
detined 443

459



Spatial reference
defined 443
spatial domain 443
Split
line features 210-211
polygon features 210-211
tool. See Editing tools
Split policy. See also Attribute domains
defined 443
setting up 212
SQL (Structured Query Language)
defined 444
Squaring polygon features 67-68
Stream mode digitizing
defined 444
Stream tolerance. See also Digitizing: in stream
mode
defined 444
Streaming. See Digitizing: in stream mode
Stretching
features 164
Stretching features. See Stretching geometry
proportionately
Stretching geometry proportionately 238
Structured Query Language (SQL)
defined 444
Subtypes 21
defined 444
editing in ArcMap 289
mentioned 122
Survey units
survey chain
described 119
survey foot
described 119
survey link
described 119
survey mile
described 119
survey rod
described 119
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Survey units (continued)
survey yard
described 119
Symbol
defined 444
Symbology 292, 350, 351
defined 444
Synchronization version
defined 444

T

Table
defined 444
editing in ArcMap 297
mentioned 404, 412
Table of Contents
defined 444
Tabular data
defined 444
Tagged values
defined 445
Tangent curve. See Circular arcs
Target layer 21, 47
and attribute transfer 245
defined 445
Task menu
changing options 33
Tic
defined 445
Tolerances
defined 445
Tool palette. See Editing tools
Tools. See Editing tools
Topological association
defined 445
Topological feature
defined 445
Topology
and ArcCatalog 137

Topology (continued)

and ArcMap 137

and edit sketch 158

and geometric relationships 122

and workflow 122

basics 123

cache
automation 152
rebuilding 152

changing symbology 168

cluster tolerance
changing 140
described 123, 140
setting 142

concepts 140

connected edges
merging 157

creating 141

creating new features
from geometry of existing features 179
lines 180
multiple line features 179
polygons 179

data reliability 124

defined 445

described 122

dirty areas
creating 125
described 124
storing 125
symbology 170

edge
defined 433

editing 121
described 133
edit tool 142
modifying an edge 158
multiple features 121
reshaping an edge 162
snapping to nodes 166
splitting an edge 147, 148
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Topology (continued)
editing (continued)
stretching features 164
unselecting elements 153
with edit sketch 158
element sharing 155
error inspector
mentioned 125, 134
merging into a polygon 175
opening 172
errors
affected features 175
and Error Inspector 172
available fixes 136, 174
changing symbology 167
correcting 174
correcting methods 136
creating summary 172
finding 172
finding in visible extent 172
for particular rule 173
managing 172
merging into polygon 174
pan or zoom 172
errors and exceptions
described 125, 130
finding exceptions 173
marking as an exception 176
report 125
symbology 169
geometric elements 131
integrated features 415, 416
moving
by a given X, Y distance 145
edge 144
node 144
shared endpoint 150
to given location 146
vertex on shared edge 143
network topology 324. See also Network
connectivity

INDEX

Topology (continued)
new features
creating 137
polygons 137
nodes
adding temporarily 132
parameters 123
planarize 137, 178, 179, 181
Polygon Feature Class From Lines tool
137, 178
purpose 122
ranks
described 123
rules
described 123, 126
detecting violations 171
getting a description 177
line rules 127-129
mentioned 121
point rules 129
polygon rules 126-127
selecting
node 143
shared topology features 156
shared elements 154
turning off 155
shared geometry
editing 143
Show Shared Features tool 132, 154
split-move 150
symbology 168
layers 169
toolbar
adding 139
tools

edit tool—moving nodes and edges 131

edit tool mentioned 124, 133
editing and managing 5
toolbar functionality 139

Topology (continued)
validation 171
selected area 171
visible extent 171
whole topology 171
Topology rules. See Rule: topology
Trace tool. See Editing tools
Tracing. See also Editing tools
defined 446
Transaction 415, 424-425
defined 446
Transit correction
traverse adjustment 98
Traverse
adding segment
angle-distance 92
curve 93
direction-distance 91
tangent curve 94
adjusting
compass correction 98
crandall correction 98
process 99
techniques 98
transit correction 98
closure report 97
convert angles and distances 115
loading 101
modifying segment 96
saving 100
starting from known coordinate 90
Traverse tool 90
Trimming line features 86, 214-216
True curve. See also Circular arcs
defined 446

U

UML model
setting tagged values 445
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Undershoot
defined 446
Union. See also Combining features from
different layers
defined 446
Username
defined 446

Vv

Valid feature 321

Validate topology
defined 446

Validation
geometric network 347
topology 171

Validation rules. See Topology: validation. See
also Attribute domains; Connectivity

rules; Relationship rules
detined 446
mentioned 122
validation order 288
VBA
configuring digitizer puck buttons using
184, 191
Vector datasets
comparing the structure of 17
Version
administering
in ArcCatalog 405
and ArcMap 412-414
and editing 415-419
and geodatabase 415
autoreconciliation 416
enabiling and disabling 420
changing 413
Change Version command 413
conflict. See Contflict
displaying 422
resolution 415
resolving 423
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Version (continued)
creating
in ArcCatalog 405
in ArcMap 412
defined 401, 446
described 402-403
editing 420421
in ArcMap 412-414
modifying
changing properties 408
compressing 411
deleting 407
renaming 407
permissions 405
post. See also Post
process 421
reconcile. See also Reconcile
process 421
refresh 408, 413
registering data 404
scenarios 424
transaction. See Transaction
Vertex
defined 446
described 46
Vertices
adding 21, 224, 232
and dimension features 368
creating 52-56
deleting 21, 64, 191, 224
deleting multiple while streaming with a
digitizer 193
moving
by dragging 226

by specifying X,y coordinates 227-228
relative to the current location 229-230

undoing and redoing 55, 65
Virtual page
defined 446
Visual Basic for Applications. See VBA

w

Wizard
defined 446
Work flow 402
defined 447
Work order 402
defined 447
Workspace 412
defined 447
refreshing (versioning) 414

Y
Yard
described 118

YA

Z values
editing 234
using the current control 234
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