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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™ isthe 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)-like editing toolsthat help you
construct features quickly and easily while maintaining the spatial integrity of
your geographic information system (GIS) database. 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. ArcEditor™ and Arclnfo™
seats of ArcMap can be used to edit geometric networks and geodatabase
topologies as well as simple features.

Whether you use ArcView or Arclnfo, you use the same editing toolsin
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 asto manage versions and resolve potential
conflicts. ArcEditor and Arclnfo seats of ArcMap can check out features
from a master geodatabase to a checkout geodatabase for disconnected
editing.

Whether you use ArcView, ArcEditor, or Arclnfo, the goal of this book isto
help you learn and use the editing capabilitiesin ArcMap for any level of
geographic database maintenance. The next few pages highlight some of the
featuresyou 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 Arclnfo 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 providestwo different waysto view amap: dataview and layout view. Each view letsyou look at and interact with themapin a
different way. Data view hides all of the map elements on the layout such astitles, North arrows, and scalebars. In layout view, you'll
see avirtual page upon which you can place and arrange map elements. You can edit your geographic datain 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 featuresto 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.

INTRODUCTION



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 severa users who 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 Arclnfo 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 avariety 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. Asyou 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

11



Tips on learning how to edit in ArcMap

If you're new to GIS, remember that you don’t haveto learn
everything about editing in ArcMap to get immediate results. To
learn how to edit your GIS data, see the Geodatabase Wor kbook.
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 isto complete your taskswhile
investing a minimum amount of time and effort in learning how to
use the software. You want intuitive, easy-to-use software that
gives you immediate results, without having to read pages of
documentation. However, when you do have a question, you
want the answer quickly so you can complete your task. That's
what this book is all about—getting you the answers you need,
when you need them.

This book describes 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 useit more as areference. 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
thisbook if you come across any unfamiliar GI S terms or need to
refresh your memory.

12

About this book

This book is designed to introduce editing in ArcMap and its
capabilities. If you have never used a GI S before or feel you need
to refresh your knowledge, please take some time to read Getting
Sarted with ArcGI S, 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 areference if you encounter tasks with
whichyou areunfamiliar.

Getting help on your computer

In addition to this book, use the ArcGI S 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, refer to
‘Contacting Technical Support’ in the ‘ Getting more help’ section
of the ArcGI S Desktop Help system. You can also visit ESRI on
the Web at www.esri.com and support.esri.com for more
information on ArcMap and ArcGIS.

ESRI education solutions

ESRI provides educational opportunities related to geographic
information science, GI S 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 moreinformation, go to www.esri.com/
education.

EbpiTinG IN ARCMAP



Editing basics

IN THIS CHAPTER

An overview of the editing process

Exploring the editing 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 map 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

I'n 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 Map Cache, Advanced Editing, Spatial Adjustment, Topology, and
Network Editing toolbars; starting and stopping an edit session; and selecting
features.

13



An overview of the editing process

Thefollowing isageneral overview of how to use ArcMap and 5. Click Start Editing from the Editor menu.
the Editor toolbar to edit your data. Each of the following stepsis
outlined in detail in this chapter or other chapters in this book.

Editor |
1 Start ArcMap. oy = | B | # 7 T
L Bl start Editing
2. Create anew map or open an existing one. e -
Save Edits
[Mave...
Lz EHS S
l  Divide...
’ BUffiEr..
Open button f? Copy Earallel..
New Map File button BT GE .
i
Intersect:
3. Add the data you want to edit to your map. Gl
More Editing Tools »
@ Yalidate Features, .
e |
| ¢ SEEREITT .
Oplions, ..
Add Data button

If there are no existing layers for the feature classesyouwant 6. Create or modify features and/or their attributes.
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.

%,ﬂj|a§3|~s?

Editor Toolbar button
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7. Click Stop Editing from the Editor menu and click Yeswhen
prompted to save your edits.

Editor |
Editor |,T|ﬁj Tast

Start Editing

Stop Editing

Save Edits

[EVE .
St
ivide...
BUffiEt..

N

Copy Farallell,
[Merge:..
i
Interseck
i
More Editing Tools »
@ Yalidate Features,
Snapping. ..

options. ..

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

EDITING BASICS
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The Editor toolbar

Edit session —-

commands.

16

Edit tool:

Lets you select
features and
modify them.

Use these

a sketch.

Tool palette:

tools to create

Current Task
dropdown list:

The tasks in this list
work with a sketch
drawn with the
sketch construction
tools on the tool
palette.

Target layer
dropdown list:
Sets the layer to
which new
features will
belong.

Split tool:

Lets you
split a

segment at
a specific

location.

Attributes button:
Opens the
attributes dialog
box, which shows
attributes

for all selected
features.

Distribution mains

‘ Targek:

]

Editor | [ 3 | .? ¥  Task: ICreate Mew Feature d
“ stett Edfing ’? 4 = ':[ee TSkS =
Stop Editing W f"' - Modify T asks
Save Edits - Reshape Feature
@ ] | - Cut Polygon Features
Mowve, ., - Mirror Features
Spit - Extend/Trim Features
- - Modify Feature
# Divide... - Calibrate Foute Featurs
’ Buffer. .. - Modify Portion of a Line
“4 Copy Paralel... & Top:-iloi-l"lf TEZkS
- Madify Edge
frlargjz... - Reshape Edge
it - dyuto-Complete Palpgon
Intersect = Other Tasks
(-:I' - Select Features Using a LiL_]
=R - Select Features Uszing an ¢
Mare Ediking Tools » . I ... Create 2Pt | inprpalulll
B, validate Features...
Snapping...
Opkions...

Hydrants

i System valves
- Wi aber lakerals
istribution mains

‘... DiskDiam Laver

[ Water distribution network fittin

i+ WyaberLaber alDiameberAnnotation

Cao=]

L L
Rotate tool: Sketch
Lets you Properties: Lets
rotate a you specify the
segment or X,y locations of
sketchtoa the vertices in a
desired sketch.
orientation.
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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 datayou 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 |ets you edit the actual data source,
not just the representation on the map.

A feature classis acollection of the same type of features, for
example, acollection of pointsor acollection 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

Geodatabase

Shapefile

A geodatabase is a collection
of feature datasets.

Collections
of datasets

Datasets A feature dataset is a collection
of feature classes.

Collections A feature classisacollection

of features of features of the same type.

Features Point, multipoint, polyline,
polygon, annotation, dimension,
and network.

Topology Geodatabase datasets may

contain topologies or a
geometric network.

A shapefilefolder isacollection
of shapefiles.

A shapefile has one shapefile feature
class.

A shapefile feature classisa
collection of shapefilefeatures.

Point, multipoint, line, and
polygon.

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

EDITING BASICS
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feature classes or acollection 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, such as
geodatabases, Arclnfo workspaces, and shapefile folders, you
can only edit feature classes within one collection at atime.
Coverage feature classes can't be edited with ArcMap.

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

A sketch is a shape you draw that performs various tasks when
editing, such as adding new features, modifying features, and
reshaping features. Tasks are listed in the Current Task dropdown
list. You must create a sketch in order to complete atask.

Task: |Create Mew Feature ﬂ | Target: IDistribution mains LI
[ Create Tasks

. Create New Feature

= Madify Tasks

Reshape Feature

- Cut Polygon Features

- Mirrar Features

- ExtendTrim Features

- Modify Feature

- Calibrate Route Feature
i - Modify Portion of a Line

=8 Topology Tasks

- Modify Edge

--Reshape Edge

- ko Complete Polygons

Current Task dropdown list

18

For instance, the Create New Feature task uses a sketch you

create to make the new feature.

Building as sketch

Building as feature
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The Select Features Using a Line task uses a sketch you create to The Cut Polygon Features task uses a line sketch you draw to cut
select features; the features the line intersects are selected. a polygon.

Sketch intersects parcels to be selected. -
- I

Parcels intersected by the sketch are now selected.

Polygon divided into two features where the sketch was drawn.

EDITING BASICS 19



Creating new features

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

Point feature

Line feature

Polygon feature

Line sketch

Polygon sketch

To create aline or polygon, you must first create a sketch. A
sketch's shape is composed of al the vertices and segments of
the feature. Vertices 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 tool
Midpoint tool | Tool
Tangent palette
Distance— Curve tool

Distance tool Trace tool

Endpoint Arc Direction— —
tool Distance tool

Sruare an Fimish

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 inred.

The Sketch toal 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—located 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
inwhich layer anew featurewill belong. After copying afeature,
the target layer is also the layer you will be pasting into. When
you're editing existing features, the target layer isthe one you will
be modifying or reshaping.

The Target layer dropdown list contains the names of al the
layersin 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 featuresyou create will be part of the
Commercia subtype of the Buildingslayer.

Target: [Buildings : Building E
= | & Pales
Secondaries

Primaries
Parcels
=8 B uildings
- Industrial
- Residential
- Commercial
i 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 afeature,
to modify afeature you must modify its sketch. Because the
vertices are visiblein 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 thistype of task is Cut Polygon Features,
where a sketch you construct is used to divide one polygon into
two.

Ingert Vertex
Delete Yertex
Mave...

Move To...

Flip

Trirn...

Delete Sketch  Chrl+Delete
Finish Sketch F2

Firizh Part

Froperties. ..

When you edit a feature’s sketch, you edit its vertices using the Sketch
context menu.
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Simple modifications to features, such as moving, copying, or
deleting, can be made by selecting the feature and choosing the
appropriatetool or command.

Editing attributes

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 on the Editor toolbar to see the dialog
box.

EEEE
I

Attributes button

Attributes 2]
=- Hloads Property alug
16t A OBJECTID E
\ & Desifaot Tral REA 21237064.022543
 Spiller oad PERIMETER 221(013.7439028933
17t Ay WHRDS_ 9
. . WARDS_ID 18
| [-Barow Trai LABEL WARD 10
& Wards ALDERMAN DIANE DANIELSON
- WARD 3 WARD_NUM 10
- WARD 4 Shape Length  22103.7438430877
Shape_Area 21237064.0811025
9 features 4 | —’I

Attributes dialog box

22
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Editing keyboard shortcuts

Keyboard shortcuts are associated with a number of the editing
tools and commands. You can use keyboard shortcuts to make
editing quicker and more efficient. Shortcutscommonto all Editor
tools can be used with any editing tool, while the shortcuts listed
for aspecific tool are only used with that tool.

Shortcuts common to all editing tools

Z ZoomlIn

X Zoom Out

C Pan

V Show vertices

Esc Cancel

Ctrl+Z Undo

Ctrl +Y Redo

Spacebar Suspend snapping

Edit tool

Shift  Add to/Remove from selection
Ctrl Move the selection anchor

N Next selected feature
Annotation-r elated shortcutsused with the Edit tool
E Toggle between Sketch tool, Edit tool, and Edit

Annotation tool

Edit Annotation tool

Shift  Add to/Remove from selection
Ctrl Move the selection anchor
N Next selected feature

EDITING BASICS

R Toggleto/from rotate mode
Toggleto/from follow feature mode

Toggle between Sketch tool, Edit tool, and Edit
Annotation tool

L Flip selected annotation features 180 degreeswhen in
follow feature mode

(@] Open Follow Feature Optionsdialog box when in follow
feature mode

Tab Toggle annotation placement between left side and right
sidewhenin follow feature mode

P Toggle annotation placement angle between parallel and
perpendicular when in follow feature mode

Sketch tool

Ctrl +A Direction
Ctrl+F Deflection

Ctrl +L Length

F6 Absolute X,Y
Ctrl+D DdtaX,Y
Ctrl+G Direction/Length
Ctrl+P Pardld

Ctrl +E Perpendicular

F7 Segment deflection
Ctrl+T Tangent curve
B Streaming

Ctrl + Delete Delete sketch

F2 Finish sketch

T Show tolerance

23



Annotation-related shortcutsused with the Sketch tool

E

A

S

Toggl e between Sketch tool, Edit tool, and Edit
Annotation tool

Activate the Text box on the Annotation toolbar so you
can change the text for constructing new annotation

Activate the Symbol box on the Annotation toolbar so
you can toggle between defined annotation symbols

Ctrl + W Find Text: Populate the Text box on the Annotation

Tab

toolbar with atext expression from afeature under the
cursor position. If thetarget is afeature-linked
annotation feature class, text isderived only from a
feature in the origin feature class. With a standard
annotation feature class as the target, the text is based
on the label expression of the layer containing the first
visible and selectable feature.

Open Follow Feature Options dialog box when creating
new annotation in follow feature mode

Flip selected annotation features 180 degrees when
creating new annotation in follow feature mode

Toggle annotation placement angle between parallel and
perpendicular when creating new annotation in follow
feature mode

Toggle annotation placement between left side and right
side when creating new annotation in follow feature
mode

Topology Edit tool

Shift

Ctrl
N

24

Add to/Remove from selection
Move the selection anchor
Select nodes

E Select edges
S Split and move node

Fix Topology Error tool
Shift  Addto/Remove from selection

Scale and Rotate tools

A Set rotate angle
S Toggle secondary anchor
Trace tool

Tab Trace the other side of an edge
(0] Open Trace Options dialog box

Endpoint Arc tool
R Radius

Direction—-Distance tool

DorA Direction
DorR Distance
Tab Change location

Distance—-Distance tool

DorR Distance
Tab Change location
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The Advanced Editing toolbar

Arcinfo and ArcEditor

Note: Some tools on the Advanced Editing toolbar are not 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.

EDITING BASICS

Traverse tool:

Extend tool: Explode tool:

Adds to the edit

Extends a line sketch using Splits a multipart
to touch COGO feature into its
another line. descriptions. component features.

Adwvanced Editing

G~ A B85 =0 O]
Proportion tool: Inverse tool: Generalize tool:
Divides a line into Adds COGO Simplifies the
a number of description of a shape of a
segments of feature to the selected feature.
specified length, feature attribute

allocating any error table.
between the new
segments.

Smooth tool:

Smoothes the shape of a
selected feature by converting
its segments into a series of
smoothed line segments.

Circle tool:

Draws a new circle
feature in the
Editor Target
Layer.

Rectangle tool:

Draws a new
rectangle feature in
the Editor Target
Layer.
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Adding the Editor toolbar

1. Start ArcMap.

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

Adding editing
toolbars

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

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.

Adding the Editor toolbar
from the View menu

You can also add the Editor toolbar

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

File Edit View Insert Selection Tools Window Help

DEES[4 BB X0~ [&[[Fmm .4 8]

£l

£F Layers

Display [Source] [am =

I»]

=
| omwng = & GO~ A - £ “lpmz] B 7 u A B S e~

“@ [572.30 116.09 Unknown Units | 4

by clicking the View menu, pointing

to Toolbars, and checking Editor. Adding other editing

toolbars

Tip

Adding the Editor toolbar
using the Customize dialog
box

Click the Tools menu and click

Customize. Click the Toolbars tab
and check Editor.

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

Editer ||T| & = Task [Create New Feature

Start Editing)
Stop Editing
Save Edits

e

St

Dieide...
Buiffer..

Copy Paralel..

SN

Merge:
Wit
Intersect
L.

Aore Editing Tools

Topalagy

K afidere Features Annatation

Snapping
_— Raute Editing
Wi Metwork Editing
Spatial Adjustrnent
Dimenzioning

Werzioning
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Upgrading a
geodatabase

Geodatabases built using
previous versions of ArcGIS do
not support some of the newer
functions of ArcGIS.

If your geodatabase was
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.

EDITING BASICS

Start ArcCatalog.

Right-click the geodatabase
you want to upgrade and
click Properties.

Click the General tab.

Click Upgrade Personal
Geodatabase.

Click OK.

E_] Catalog ﬁ Search...

@ C Disconnected Ediing — #
5@ 0

=-{ D:\DIdD st

&-F5) MyOldGendatahase

Database Properties

General | Domainsl

Marme:

Type: Personal Geodatabase

— Dizconnected Edting Statu:

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

[Ereck-aut arme;:

Eroperties... Wrreaister S Eheck-out

— Configuration Keyword

Personal gendatabases don't support configuration kewwaords.

Canfiguration keywards... |

— Upgrade Statu

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

Upgrade Perzonal Geodatabaze I

Cancel

o |

Appl

(5]
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Adding the data
you want to edit

Before you can start editing,
you must add the data you
want to edit to your map. In
ArcMap, you can edit feature
data in shapefiles or
geodatabases.

Stopping the drawing of
data

You can stop the drawing process
without clearing the map by
pressing the Esc key.

Loading data from a
geodatabase

You can import features froma
geodatabaseinto a layer on your
map using the Load Objects
command. For more information,
see Building a Geodatabase.
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Start ArcMap.
Click the Add Data button.

Navigate to the location of
your data and click Add.

The data is added to your
map.

e \-I;,
[Add Data
Lack in: |@ tray j EI cy|om|ei
=l utility7 2i05line. shp [ hypchography72i05ine shp - £ Saskcmdb
utiity? 2i04ine.shp ] design72i0sine shp
D172 5] design72i0dine. shp
0172046 ] a51_7205paint.shp
510_72{05lne.shp
[ 51g_72{04point.shp
@ a51g_72i0M4lne.shp Layer by
p [ a51_72{0dline.shp
hypsagraphy?Zi05.shp hypsography
« | |
Name: [Speedyiieck; ioad:72i05ne.shp add —9
Shaw oftype: [Datasets and Layers (“ ) =l Cancel
= Untitled - AucMap [ (o] =]
[ie Lt View [nsen Selecton Took Window Heb
DEFE& 5T ax|s =& maw |2 &x)
=[] E |- &)@

Edx |- | # = | Tant. [CooaioHiowFeansn

F i# Laymis
2 B o T3 Elne

= Speedieek
Edge type

SeitEdee

— Hand Edge

Flevation
[1630.000000 -
L1 Az -
[ 775 555556
I 741333333 61111111
W ELIT - 27 eeee
[ 772838889 . 73 BREEET
W 796 665657 -

=
]

H1A444844 -

Display [Smace | Al

(K1)

13

(IE R e s e T a——

ZlFz B 2 u|A- - E- -]

"o [107.74 5010 Decimal Degree =

Data is added to the map.
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Starting an edit session

Starting and
stopping an edit
session

1. Start ArcMap and add the
Editor toolbar.

2. Click Editor and click Start

All editing takes place within an Editing.

edit session. To begin, click The Editor toolbar is now
Start Editing on the Editor active.

menu. The edits you make are

immediately visible on your map

but are not saved to the

database until you choose to

do so.

If you're working with large
amounts of data, you can speed
up the editing and selection of
features by creating a map
cache. To learn more, see
‘Managing the map cache' in
this chapter.

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 clicking Save Edits
on the Editor menu.

Editing a map with more
than one collection of
datasets

You can only edit one collection of
datasets at a time. These can be
geodatabases or folders containing
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.
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Editor |
Editar = | 3 |, ¥ st

Stop Editing
Saye Edis
[MEvE.
Solite.,
Djwidles .

BuffEr. .

SN

oy Barallel..
MErge...
(] gije]y)
Intersect:
i
More Editing Tools »
@ \alidate Features, ..
STAREE o

opkions...

Fie Edt Wiew Insert Selection Tocls Windew Help ‘
Dﬁﬂé‘éﬂﬁaﬁx‘ﬂfv‘\t|w.4au,3uu '”Q‘éjl"?‘

Edior ~ ”T‘ &~ | Task [Cieate New Feaae - ‘ Target: [roads7205lne [ ‘/ o ‘]{ | ‘
e =

= £F Layers
B B roads7205ine

EH SpesdyCreek

Edge ype

Soft Edge

— Hard Edge

Elevation
[ 630.000000 - 707.777775
[] 707.777778 - 726 555556
I 72555555 - 743.333333
[ 743333333 - 761 111111
I 761111111 - 778.888868
I 775.999989 - 796666667
I 795665557 - 514.444444
[ B14.444444 - 832.222232
[] 832.222222 - 850.000000

Display S | |20
| orawing~ & G [0~ A~ = SIFEE B 7 u|A~ B A -~
Number of features selectect 0 @ [107.76 5049 Decimal Degres:| 7

The Editor toolbar is now active.
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Saving your edits in the

Editing a map with more middle of an edit session

than one data frame 1
If your map contains more than

one data frame, you will be editing 2.
the data frame that is active when

you choose Sart Editing. To edit a
different data frame, you must

choose Stop Editing, then choose

Sart Editing with the desired data
frameactive.

For a discussion of data frames,
see Using ArcMap.

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

. Click Editor.
Click Save Edits.

Any edits you have made are
saved to the database.

Stark Editing
Stop Editing

Editor = | >| > Tas

T 0

[daver.,
Sl

W~ Divide..

7 BUfEs..

A_/ Gopy Patalel.,
Erge
[rgiam)
Intersect
i

Mare Editing Tools

@ Yalidate Features, .

Snapping...

Options. ..

>

mor e information about working in

layout view, see Using ArcMap. i i '
ayout view, see Using ArcMap Stopping an edit session

1. Click Editor and click Stop
Editing.

2. To save changes, click Yes. To
quit without saving, click No.
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Managing the
map cache

If you're working with data
stored in a personal or ArcSDE
geodatabase, building a map
cache can often speed up
editing as well as selecting,
labeling, and drawing features.
The map cache improves the
performance of your edit
session and also reduces the
load on the server itself in a
multiuser environment.

In general, when editing data in
a geodatabase, especially
network data, you should use
the map cache. The map cache
places features in the current
display extent into memory on
your local machine. The
features can be accessed much
faster from memory than from
the server.

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

EDITING BASICS

Adding the Map Cache
toolbar

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

The Map Cache toolbar
appears.

File Edit |¥iew Inzert Selection Tools Window Help

ﬁﬁ Data View o | \'b
— O Lapout View
Zoom Data »
Zoom Layout r |7 i =T
Bockmarks 4 Advanced Editing
Annotation
|7 Status Bar FIER

Overflow Labels Data Frame Tools
i D
Identify Results Imensianing

Dizconnected Editing

E Scrollbars |7 Draw
gg Biulers Editor
lq- Gudes Effects
Grid GPS

Georeferencing

[ata Frame Properties...
Graphics

Labeling
Lapaut

Metwiork, Editing
Route Editing

Sets the minimum scale
for the auto-cache

Empties the map cache Clears the auto-cache scale

) Map Cache
Builds the __ | @ @ @ |8 — Z0oms to the extent
map cache i of the map cache

Shows the extent
of the map cache

Turns on the
auto-cache
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Using the map cache
You don't need to be editing to build

or use the map cache. To learn
more, see Using ArcMap.

Using the Map Cache
toolbar

Click the Show Map Cache button
on the Map Cachetoolbar to
display the extent of the current
map cache. If the button turnsred,
it meansyou are partially outside
the map cache's extent and are no
longer using the map cache.

Click the Zoom To Map Cache
button on the Map Cache toolbar to
zoomto the extent of the current
map cache.

The Show Map Cache and the
Zoom To Map Cache commands
are enabled only when you have
built a map cache.

Auto-cache builds a new map cache
for the current extent each time you
pan or zoom.

The Empty Map Cache button
clearsthe map cache.

Working with read-only
features

In an ArcSDE geodatabase, the
featuresthat you do not have write
privilegesto are not cached, nor
arefeaturesin feature classes that
are not registered as versioned.
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Building a map cache

1.

Add data stored in a
geodatabase to your map.

Pan or zoom to the area on
the map that you want to
work with.

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

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

Map Cache H

Setting the auto-cache
minimum scale

1.

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

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

Map Cache
R | £ | o

You can click the Auto-Cache
button to turn auto-caching
on or off.
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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.

Click the Edit Tasks tab.

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.

Edicor |
Edtor ¥ ‘ S |I - Tas
T StartEditing
Stop Editing
Save Edits
et
Spltns
T Divide..
& buffer..,
“x Copy Raralelh..
lzge .
Wiy
Tntersect:
Clp..
Mare Editing Tools S

K yedate Fetires..,

Snapping...

Editing Options

General | Topology | Wersioning | Units ~ Edit Tasks | Annotation |

Customize the contents of the Task dropdown in the Editar toolbar,

[ Create Tasks
. Creale New Featuie
= Modify Tasks
- Reshape Feature
Cut Polygon Features
tiimor Features
- Extend/Trim Features
- Modify Feature
Calibrate Raute Feature
© - Modify Pottion of a Line
=+ Topology Tasks
- Modify Edge
- Reshape Edge
Auto Complete Polygons

Create Group I

Remove —

Add,

1|
4

Reset I

o]

Concel |

Apply

Add Tasks 2]

<honer
oK
Select Fi Line _'l'

Select Feal aLine
Select Features Using an drea Cancel

Create 2-Paoint Line Featues

_e

(>] )
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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 aline 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. »

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 draw a box around
a group of features.

Removing features from
the selection

To remove features from the

sel ection 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.

Edor v | M| &~

/

A\

The selected building is highlighted.
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The small “x” located in the
center of the selected features
is the selection anchor. The
selection anchor is 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.

Adding options to the Task
dropdown menu

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

selection on the Edit Optionsdialog

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

For more information on creating
aline, 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.

Editar ¥ ‘ [ | & = Task: [select Features Using & Line -

— El Create Tasks F
AT T Creats New Festure
ol ol B Creats 2-Point Line Features
B Madify Tasks
& B AT peshape Feature

Cut Folygon Features
Mirror Features

ExtendTrim Features
ModiFy Feature
Calibrate Routs Feature

[ -
1 Topology Tasks

Fody Edge

Reshape Edge

Auta Complete Polyqans

| 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 a
QL statement.

Tip

Pan and zoom while you
select features

You can pan and zoom while
selecting features without having to
change tools. Hold the Ctr| key and
press Z to zoomin, X to zoom out,
or Cto pan.

See Also

For moreinformation on creating
a polygon, see Chapter 3,
‘Creating new features'.

See Also

For moreinformation on the
selection anchor, see ‘Moving
features’ inthischapter and
Chapter 7, ‘ Editing existing
features'.

See Also

For more information on selecting
featuresin ArcMap, see Using
ArcMap.
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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 * ‘ S | # = Task: |Select Features Using s Line

=

& B 4

Reshape Feature

Cut Polygon Features
Mirror Features
Extend|Trim Features
Modify Feature
Calibrate Route Feature
Modify Partion of a Line

[=1- Topology Tasks
i Modify Edge

Reshape Edge

- Auka Complete Polygons

S I=1- Create Tasks r
y /f [ Creats Mew Feature
.r'f e r Creats 2-Paint Line Features
M_ndiFy Tasks

Select Features Using 5 Line
Features Using an Area)

[

e

Features that intersect with the area are now selected.
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Making a layer selectable et

Adding the Selection tab to 1. Click Selection and click Set Select By Attributes...
the ArcMap table of Selectable Layers. % Select By Location...
contents Select By Graphics
. 2. Click the check boxes next to
You can quickly changethe the laver names vou want to @3 Zoom To Selected Features
selectable layersfromthe ArcMap Y Yy e
table of contentsif you add the be able to select. Uncheck
Selection tab. You can add the the boxes next to the names
Selection tab to the table of contents you don’t want to be able to [ Clear Selected Features
from the Table of Contents tab of select. e et Mo
. . hlEraciive o elecion Metho »
the Tools > Options dialog box. Layers whose names are ot
unchecked are still visible in Fe
your map but cannot be
selected.

Chooze which lapers can have their features selected interactively with the
Select Features taal, the Select By Graphics command. the Edit toal, ste.

WiFioad edge of pavement HE Select &l

[WHydrants

[WIw/ater distribution netwark fittings Clear Al

[w]System valves

(W' ater laterals
| Diistribution mains

[WFoad centerlines ﬂ Cloze
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Moving features Dragging a feature

. 1. Click the Edit tool.
You can move features in three
different ways: by dragging; by 2. Click the feature or features

specifying delta x,y coordi- you want to move.

nates; or by rotating. 3. Click and drag the feature or
Dragging is the easiest way to features to the desired

move a feature. Use this method location.

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. »

Avoiding accidental moves The selected building is dragged to a new location.

The sticky move tolerance allows
you to set a minimum number of
pixels your pointer must move on
the screen before a sel ected 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 Optionsdial og box.
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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.

1 (23)

—_—
(0,0)

In the example above, the
building is moved up and to the
right, as positive coordinate
values are specified. 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. Click the Edit tool.

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

3. Click Editor and click Move. »

E |f p
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Editor |
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Start Edibing
Stop Editing

Sawe Edits
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Clip...

More Editing Tools »
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Snapping...
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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 is discussed in
Chapter 3, ‘Creating new
features’.

Moving the selection
anchor

To move the selection anchor, move
the pointer over it, pressthe Ctrl
key, and drag the selection anchor
tothedesired location.

Undoing a move

You can undo any edit you make to
a feature by clicking the Undo
button on the ArcMap Standard
toolbar.

ﬂr‘u

40

4. Type the desired coordinates
and press Enter.

The feature is moved
according to the specified
coordinates.

Delta X. Y x|
I'ID.5 y ID.DUUU y

lTl
. N

dir-

The feature is moved 10.5 map units to the right.
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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
featurein the clockwisedirection, a
negative number in the counter-
clockwisedirection.

Rotating with snapping

If you want to rotate a feature until
apoint on it snapsto a feature
specified in the current snapping
environment, add a secondary
selection anchor and drag it to the
part of the feature that you want
snapped to another feature. You
can add a secondary selection
anchor by pressing the Skey when
using the Rotate tool. The second-
ary selection anchor also works
with the Scaletool.

Rotating a point’s
symbology

If your data already has afield that
containstherotation angle for each
point symbol, you can use ArcMap
to rotate the symbol ogy.
Right-click the point layer namein
the map’stable of contents and
click Properties. Click the Symbol-
ogy tab. Click the Advanced button,
then click Rotation. Fromthe
dropdown list, choosethefield that
containstherotation angle. Click
the option that describes how you
want that angle cal culated.

EDITING BASICS

Rotating a feature
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.

Edior v | M| &~

8

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 is 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

-~ Road edge of pavement
- Road centerlines

The selected feature is pasted on top of the original feature.
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Deleting features ‘!

To delete a feature from the map
and from the database, use the
Delete button on the ArcMap
Standard toolbar.

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

EDITING BASICS

you want to delete.

. Click the Edit tool. '
ick the Edit too Eu:htu:.r-r|lh y'
2. Click the feature or features

Click the Delete button.

The selected features are
deleted.

DEHE X i@

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.

44

. Click Editor and click

Options.

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

places you want to use.

. Click OK.
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Creating new features

IN THIS CHAPTER

e Creating new point, line, and
polygon features

» 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

e Using the snapping environment

e Setting direction type and units

It's easy to create awide 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 aland
parcel that begins 55 meters from one corner of an existing lot and ends

40 meters from another |ot corner. Creating a cul-de-sac is simplified using
the Arc tool to create a circular arc 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 asystem of oil wells, and multipart features,
such as a group of islands that forms 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 compl ete various tasks; these tasks are listed in
the Task dropdown list shown below.

Tazk: | Create Mew Feature ;I
= | B Creats Tasks =B

RS Crcate Mew Feature
=) Modify Tasks

- Reshape Feature

- Cut Polygon Features

- Mirror Features

- Extend/Trim Features
- Modify Feature

- Calibrate Route Feature
- Modify Partion of a Line
- Topology Tazks

- Modify Edge

- Reshape Edge

- Auto-Complete Polygon
= Other Tasks

- Select Features Using a Li—
- Select Features Using an s

. Create 2-Print | ine Faah n o
< [

Task dropdown list

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

e

Building as sketch

o

Building as feature

46

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.

(P21

Sketch tool —-—’-? f’f i~ — gg?eltte
A
& & A

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
i 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. Thislist contains the names of all the
layersin 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 onthe map to digitize the vertices that make up that feature.

third vertex.

‘ L
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 turnsinto 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 the Sketch tool’s 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 the

Snap To Feature »
Direction. .. Chrl+a
Deflection, .. Ckrl+F
Length... Chrl+L
Change Length

absolute ¥, ¥... F&
Celka x, ... CtrH+D

Direction/Lenath...  Ckrl+G

Parallel Ckrl+P
Perpendicular Chrl+E
Seqgment Deflection, .. F7
Replace Sketch

Tangent Curve... Chrl+T
Skreaming F&
Delete Skekch  Chrl+Delste
Finish Sketch Fz

Squate and|Finish

Finish Park

Sketch tool context menu
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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 aspecific 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 -—|_|
& A

Arc tool
Tangent Curve tool

Midpoint tool

Distance—Distance tool

Trace 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 thistool to place anew electrical primary based on field
measurements. Suppose you know that the next point for the
primary is50 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.

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,

Press D, and

type a
distance.

new ce E
vertex. /\|112.32
==

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

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

AN

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 thisimplied intersection point and create the corner
vertex of thelot.

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.

2. Click
here to
establish
the
second
point.

N

The new
vertex is
added at the
midpoint of
the line you
defined by
the two
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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TheArc tool helpsyou create a segment that isacircular arc.

3. Click
here to
establish
the
endpoint.

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

s W | 1 Click

once to

establish
= the

startpoint.

The Endpoint Arc tool, like the Arc tool, helpsyou create a
segment that isacircular arc. The Endpoint Arc tool alowsyou
to specify the start and endpoints of the curve, then define a
radius for the curve.

1. Click once
to establish
the startpoint.

2. Click here
to establish
the endpoint.
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\" |92.34SE

3. PressR
and type
a radius
for the

curve.

The Tangent Curve tool helps you create a segment that isa
circular arc. Thistool 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.

Offset [15.000 oK |
I~ Limit ta length Cancel
1. Select the [ oo
2.PressOto
feature(s)
Comners—————— — set the trace
you want to - .
tered options.
trace. © Bevelled
& Rounded
¥ Remove self-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
creating vertices or segments to create a new line or polygon
feature:

o Sketch tool

» Sketch context menu

» Distance-Distance tool
» Direction-Distancetool
* Intersection tool

e Midpoint tool

* Arctool

e Endpoint Arc tool

e Tangent Curve tool

* Tracetool

ArcMap has another context menu—the Sketch context menu—
that works more directly with the sketch as awhole. 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 3

Ingert Vertex
Delete Vertex

Move...

Maove Ta... Sketch
) context menu
Flip
Trim to Length...
Delete Sketch  Chil+Delete
Finish Sketch F2
Finizh Part
Properties...

CREATING NEW FEATURES

From the properties dialog box, you can remove partsfrom a
multipart feature, remove many verticesin one operation, add
points, and/or modify x,y values aswell as m- and z-values. The
Sketch context menu isavailable when you right-click while the
pointer is positioned over any part of the sketch using any tool. It
differsfrom the Sketch tool context menu, which you can access
only when working with the Sketch tool and when you right-click
away from your sketch.
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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 avertex that is
part of aline 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 »

The snapping environment
can help you create points
and vertices

The snapping environment can
help you create points or vertices at
more exact locationsrelativeto
other features. For more
information, see ‘ Using the snap-
ping environment’ in this chapter.
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Creating a point or vertex
by digitizing
1. Click the Task dropdown

arrow and click Create New
Feature.

2. Click the Target layer
dropdown arrow 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.

Task: | Create New Feature LI | Target:
(- Create Tasks

g Create New Feature

Road centerlines

- Modity Tasks - Blacks
i i~ Reshape Feature -- Parcels
- Cut Polygon Features [+ Buildings

- Mirmor Features

- Entend/Trim Features

- Modify Feature

- Calibrate Route Features
i - Modify Portion of a Line
B Topolagy Tasks

- Modify Edge

- Reshape Edge

- Auto Complete Palygons

Editor |
Editar | [ 8 ||?|: Task:[

@ A
S0
& o 4

A new point feature
is created.
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e By using the Distance—
Distance, Direction—
Distance, Midpoint, or
Intersection tools

To create new features, you
must have an existing layer to
which you want to add them. If
you do not, you can create one
using ArcCatalog. For more
information on creating a
feature layer, see Using
ArcCatalog.

To digitize freehand, simply
click the Sketch tool and click
on the map.

Absolute X, Y on the Sketch
tool context menu lets you
create a point or vertex at a
specific location using the
map’s coordinate system. You
might use Absolute X, Y to
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.

CREATING NEW FEATURES

Creating a point or vertex
using the coordinate
system of the map
(Absolute X,Y)

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

2. Right-click anywhere on the
map and click Absolute X, Y.

3. Type the coordinates and
press Enter.

A vertex or point is created at
the specified coordinates.

Editor |
Editor = | [ 8 ||7|: Task:[

o__l?/’rr

Snap To Feature

A
& 0 4

»

Direction...

[ eflectior..
Length...
Change Length

Chrl+ds
[Eirl+F
Chrl+L

Absolute 2, ...

Deltas, ...
Drirection/Length...

Crl+D
Crl+3

Parallel

Perpendicular

Segment Deflection...

Ctl+P
Chl+E
F?

Fieplace Sketch

Tangent Eurve. .

[Etrl 1)

Streaming

Fa

Delete Sketch  Chil+Delete

Eitiishy Shetch
Square and Firaeh
Firisty Fart

2

Abzalut . 1S

|2222l284 |39431F’D

Ol

A point is created
at (2222264,394370).



Delta X, Y on the Sketch tool
context menu lets you create a
vertex using the last vertex in the
sketch as the origin. You can
think of it as another way of
measuring angle and length

from a point already on the map.

For example, just as the red
point in the diagram below can
be measured at a distance of
20 feet from the last point at an
angle of 53 degrees, it can also
be measured in coordinates
measured from the last point. »

20 ft.

xel®

Point measured using an angle and
length

+ (12, 16)

16

(250 ;

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.
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Creating a vertex relative
to the location of the last
vertex (Delta X.,Y)

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

2. Right-click away from the
vertex or sketch and click
Delta X, Y.

3. Type the coordinates and
press Enter.

A vertex is created at the
specified coordinates.

Shap Ta Feature

Direction...
Dieflection...
Length...
Change Length

Clrl+4
Chil+F
Chil+L

Ahsolute .

DirectiondLength...

FE

Cil+G

Farallel

Perpendicular

Segment Deflection

Ctil+P
Chr+E
F7

Replace Sketch

Tangent Curve.

Chil+T

Streaming

Fa

Dielete Sketch
Firishi Sketzh
Souare and|Firish
Firiist Parh

Chl+Delete

E2

I

(270,40)

A vertex is
created at
(270,40).
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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. »

Undoing and redoing a
vertex

You can undo any vertex you cre-
ate by clicking the Undo button on
the ArcMap Sandard toolbar.
Click the Redo button if you want
tore-add the vertex.

ﬂﬁ-

CREATING NEW FEATURES

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 = | [ 8 ||7|: Task:[

& A
A0
QO—v o4

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. »

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. »

Pan and zoom while adding
points

Hold down the Control key and
press Z to zoom out, X to zoomin,
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 |
Editor = | [ 3 ”7|: Task: I-
&A1

(1 S
& 2 4

L

o— I

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
point, or vertex, at the implied
intersection of two segments.
Implied means that the seg-
ments don’'t have to actually
intersect on the map. In the
example, suppose you want to
create a new parcel. One corner
of the parcel must be placed at
the implied intersection of two
segments of an adjoining
parcel. You can use the Inter-
section tool to find this implied
intersection point and create
the corner vertex of the new
parcel. »
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Creating a point or vertex
using the Intersection

tool

1. Click the tool palette

dropdown arrow and click the

Intersection tool.

The pointer turns into
crosshairs.

2. Position the crosshairs over
the first segment and click.

3. Position the crosshairs over
the second segment and
click.

A vertex or point is added at
the implied intersection of the
two segments.

Editor |
Editar = | [ 3 “?F Task:[

& A
SO

& D3

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 atree
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 is 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.

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

3. 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.

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

Editor |
Edtor ‘ % HEF Tasks |

& A
e
& B

V&
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The distance is specified from
another corner of the parcel,
and the locations where both
the direction and distance
criteria are met, a potential
vertex is placed. By clicking one
of the two vertices, the new
vertex is placed. »

Determining map units

With many of these sketch toolsyou
must specify a distance in map
units. The map units are specified
under the General tab of the Data
Frame Properties dialog box. This
isfound 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 intersection 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.

X

AL

L A

1

VF

L

-

A vertex is added
at the intersection
you chose. Itis 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 Mew Featurg

=

- Create Tasks

Hew Feature:
- Modify Tasks
Feshape Feature
Cut Polygon Featuies
Mimor Features
Extend/Trim Features
M odify Feature
Calibrate Route Feature
Modity Partion of a Line
= Topology Tasks

i Modity Edge

Reshape Edge

fo fute Complete Polpgons

| Target:

Editar = | - “?F Task:[

@2t
A

& 5 A

Multipaint

i+ Rload centerlines
- Blocks

[#- Parcels

- Buidings

Shap To Feature

Direstin.. [Ekr A
[Deflectior.. [Eirl B
Lermath [Etrl L0
Change Length

Absolute 1,'... FE
[elta s e (B0
Direction/lenathr..  EilE
Farallel [Etrf R
Ferpendicularn [Eirl+E
Seament Deflection... FF
Beplace Sketch

Tjatigent Eurve... [EErl 7]
Sirearing F8
Delete Shetct)  EhltlElte

Square and | Finish
Firish Fart
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Modifying existing features
Double-click afeature or select
single features and change the task
in the Editor toolbar to Modify
Feature. Usethe 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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Creating lines
and polygons

You can create lines or poly-
gons by digitizing the vertices
that make up the feature. For
example, to create a square
building, you would digitize the
four corners, using any
combination of methods for
creating vertices or segments.

By selecting in the target list a
feature class that is represented
by lines or polygons, the editor
tools will create the
corresponding feature type.

Shortcuts for finishing the
sketch

You can double-click the last vertex
of the feature to finish the sketch.
Or, press F2 when you'’ ve finished
creating the sketch.

Creating circles and
rectangles with the
Advanced Editing toolbar
You can use the Circleand
Rectangletools on the Advanced
Editing toolbar to createlinesand
polygons of these shapesin the
Target layer.

CREATING NEW FEATURES

Creating a line or
polygon feature by
digitizing

1. Click the Task dropdown

arrow and click Create New
Feature.

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

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

4. Click the map to digitize the
feature’s vertices.

5. Right-click anywhere on the
map when finished and click
Finish Sketch. »

Editor * HT‘ 23w Task

o_

Create Mew Feature

El

| Target: [Parcels : Residential

=l

Bl Create Tasks

=
B Modify Tasks

-~ Reshape Feature
Cut Polygon Features

-~ Mirror Featres
Extend,Trin Features

- Modfy Feature
Calbrate Route Feature

-~ Modfy Partion of a Line
B Topolagy Tasks
- ModiFy Edge
Reshape Edge
- futa Complete Plygons

Editor |
Editar = | [ 8 ||7|: Task: [
02

e
& 0 A

<]

Road edge of pavement
- Road centerlines
£ Blocks
- Nor-Residential
“ Residential
(= Parcels

L
Snap To Feature

Direction. .. Chrha
Deflection... Chrl+F
Length. .. Chrl+L
Change Length

Absalute ¥, ¥... F&
Delta &, V... D

Parallel Chrl+P
Perpendicular tr+E
Segment Deflectian. .. F7

Replace Skekch
Tangent Curve... ChrHT
Streaming Fa8

Delete Sketch  CtrH-Delete

Finish Sketch

Sguare and Finish
Finish Part

Directionflength... kG
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Deleting a vertex

To delete a single vertex froma
sketch, center the pointer over the
vertex, right-click, then click Delete
Vertex.

Deleting the sketch

To delete the entire sketch of the
featureyou 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.

If the sketch has already

been finished, select the feature with
the Edit tool, right-click, and click
Delete Sketch.
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The line or polygon is
created on your map.

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 is 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.

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
Replace Sketch. The sketch will
contain the shape of the feature you
clicked over. Using the Edit tool,
the sketch can be dragged and
dropped anywhere on the map.

Undoing and redoing a
vertex

You can undo the last vertex you
created by clicking the Undo button
on the ArcMap Sandard 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 re-add the vertex.

oy |

CREATING NEW FEATURES

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

Direction. .. Cerla
Deflection... Chr+F
Length... Chri+L
Change Length

Absolute ®, ¥... F&
Delta %, ¥... Chrl+HD

Direction/Length.,. k4G

Parallel Ctr+F
Perpendicular Chr+E
Segment Deflection. .. F7
Replace Sketch

Tangenk Curve... Chr+T
Strearning Fa

Delete Sketch  Chri+Delete
Firiish Sketeh Fz

Squate and Finish

©

Snap To Feature

Direction.., Chrl+A
Deflection, ., Chrl+F
Length... Chrl+L
Change Length

Absalute ¥, Y., F&
Delkax, ¥... Chrl+D

DirectionfLength,..  Chrl+G

Parallel ChH+P
Perpendicular Chrl4+E
Segrnent Deflection. .. F7
Feplace Skekch

Tangent Curve... Crrl+T
Streaming F8

Delete sketch Chrl+-Delete

Firish sketch

Square and Finish
Finish Part
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Now when you clck one par

Shortcut for finishing the of the feature to s_elect it, all
parts are automatically
sketch
. selected because they all
You can double-click the last vertex belong to one multioart
of the new featureto finish the featurge P
sketch. .

Shortcut for finishing a
part

When creating a multipart sketch,
you can hold down the Shift key
and double-click the last vertex of a
part to finish it.

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| 23 v Task

Create Mew Featurs

El

‘ Target: [parcels : Residential

[E-Create Tasks

£ Modfy Tasks
~ Reshape Feature
Cut Polygon Features

Editor |
Editar | | 8 ||7|: Task:[

- Mirror Features
ExtendTrim Features
- ModiFy Feature
Calibrate Route Feature
- MadiFy Partion of 2 Line
) Topology Tasks
- Modify Edge
Reshape Edge
- futo Complete Polygons

02 tr

e
& o A

Road edge of pavement
~Road centerlines
& Blocks
- Non-Residential
Residential
- Parcels
Mon-Residential

Road names

- ial —

Snap To Feature

Direction... Crrl+a
Deflection. .. Chrl+F
Lenagth... Chrl+L
Change Length

Absolute &, ¥... Fé&
Delta ®, ¥... Chrl+D

DirectionfLength...  Chrl+G

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

Replace Sketch

Tangent Curve... Chel+T
Streaming F8
Delete Sketch  CrDelets
Finish Sketch Fz

Square and Finish

Finish Part
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. vertex and the last vertex are
Streaming vertex

. squared. A new vertex is
You can also create lines and poly- added. and the sketch is
gons W'.th. t.h? mouse using elfeElin finished where the resulting
mode digitizing (streaming). For segments intersect
more information, see '
Chapter 5,'Using a digitizer’. Last

vertex

Adding attributes to
created features

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

First
vertex
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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 O 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 + Ato set the
directionangle.

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 |
Editor = | [ ”?F Task:[

Q%1

i
& L A

Snap To Feature

Direction...

Deflection.. CirF
Length... Crl+L
Change Length
Absalute 2. F&
Delka &% Chil+Dr
Direction/Length.. Cirl+G
Diretion Parallel Cirl+F
Peipendicular Ctrl+E
Segment Deflection F7
Replace Sketch
Tangent Curve... Ctrl+T

Angle constrained to 33 degrees

Streaming

Fa

Delete Sketch  ChrleDelete

-
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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

If you 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 Ta Feature »
Direction... Clrl+dy
Deflection... Cirl+F
Change Length

Absolute 3, ... FE
Deltar, ... Chil+Dr
Direction/Length... Chil+G&
Parallzl Chl+F
Perpendicular Chl+E
Segment Deflection... F?
Feplace Sketch

Tangent Curve... Chl+T
Streaming Fa
Delete Sketch  Chil+Delete
Finish Sketch F2

-

The vertex that makes the segment the desired

I

5]

|?5.25

|

angle and length is created.
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Creating a segment at an

Shortcut for deflection angle from the |a_5t Editor ¥ | ~ ”7|: Task: [
After clicking the Sketch tool and segment (deflection) —o—-l-?’f -
creating at least one vertex, you .
can press Ctrl + F to set the 1. Click the tool palette A Snap To Feature »
deflection angle. dropdown arrow and CI'Ck_ & oA Directior... Chrbeds
the Sketch tool after creating irs
at least one vertex for the = =
Length... Chel+L
new segment. Changs Lenth
2. Right-click away from the Absolute ¥, .. F&
sketch. DeltaX. ... Ctl+D
3. Click Deflection. Direction/Length...  Chl+G
Farallel Ctrl+F
4. Type the desired angle from Perpendicular e
the last SEgment and press Segrent Deflection... F7
Enter. iy = Replace Sketch
The segment is constrained iR TorEE B, GHET
to the specified angle. ° Stveaming ra
5. Click once to digitize the Delete Sketch  Clil+Delete
endpoint of the segment or Finish Sketch F2
choose Length from the 5 Square and Finish
Sketch tool context menu. Finish Part
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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,
creating at least one vertex, and
positioning the pointer over the
segment from which you want the
specific angleto be drawn, you can
press F7 to set theangle.
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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.

N

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 = ‘ [ S ”7|: Task: [
o__l? A

a
& 0 4

Snap To Feature

Direction. ..
Dieflection. ..
Length. ..
Change Length

Chrl+a
Chrl+F
Chr+L

Absalute =, ¥...
Delta®, ...

DirectionfLength...  Ctrl+G

F&

Cerl+Dr

Parallel

Perpendicular

Seqgment Deflectio

Replace Sketch

Chrl+P

Chrl+E

...

Tangent Curve. ..

Chl+T

Streaming

F&

Delete Sketch
Firish Sketch
Square and Finish

Firish Part

Chrl+Delete
Fz
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angle you specify for the new
segment is 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. »

Using only positive values
with segment deflection

If you wish to work only with
positive angle values, convert
negative anglesto positive angles
by adding 180 to the negative
value. For example, a -45-degree
angle, measured clockwise,
becomes a 135-degree angle,
measured counter clockwise.

CREATING NEW FEATURES

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
paralel 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.

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.
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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.

Editor |
Editor ‘ Y ”7|: Task: [
o__l?fi’ '

e

& DA

Snap To Feature

Dirgction, ..
Deflection, .
Length...
change Lemath

Crl+a
Gl
ChrHL

Absaluke &, ¥...

Delka ¥, ¥...
DirectionfLength. ..

F&

Cerl+D
Ctrl+G

Parallel
Perpendicular

Seqment Deflection...

Chrl+E
Fr

Replace Skekch

Tangenit Gure,

(b )

Streaming

Fa

Finiish Sketety
Sauare and|Firish

FinishiPart:

Delete sketch  Ctrl+Delete

52
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Creating a segment

Shortcut for perpendicular perpendicular to another

Editor |
Editor = | [ 3 ||7|: Task:[

After clicking the Sketch tool, segment —o l_? r
creating at least one vertex, and . - ;t r
positioning the pointer over the 1. Click the tool palette

segment to which the new segment dropdown arrow and click the & 2 A

will be perpendicular, you can
press Ctrl + E to make the segment

Sketch tool after creating 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 ~ ———+— — e
mouse. f
3. CI|Ck Perpendicular. Snap To Feature
The segment is constrained - Ztt"::
to be perpendicular to the p— I
specified segment. ] Change Length
4. Click once to digitize the AR ”
Delta ¥, ¥... Chr+D

CREATING NEW FEATURES

endpoint of the segment or
choose Length from the
Sketch tool context menu.

Direction/Length... k4G

Parallel Chrl+P

Segrent Deflection, .. F7

Replace Sketch

Tangent Curve. .. Chrl+T
Streaming Fg
Delete Sketch  Chri+Delete
Finish Sketch F2

Square and Finish

Finish Part
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Creating a segment that
is a circular arc using the
Arc tool

Creating
segments that

are CerUIar arc 1. Click the tool palette

curves dropdown arrow and click
the Arc tool.
biliien @2 (21 0 I 2. Click to establish the starting

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 is a circular arc.

These include the Arc tool, the
Endpoint Arc tool, the Tangent

Curve tool, and the Tangent 4.
Curve command.

point of the arc.
A vertex is created.

Click to establish the axis of
the arc.

This is the invisible point
through which the curve
passes.

Click again to establish the
endpoint of the arc.

A segment that is a true

First, you can create a circular !
curve is created.

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 alows 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 »
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Editor |
Editar = ‘ [ S ”7|: Task:[
& A
A0
& D A

©

T
-

A segment that is a true curve is created.

©

L,
[

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 —

CREATING NEW FEATURES

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

el = 1)
& & 3

[

[

F adiu:

= &
[

"ﬂ—_

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

Differentiating between the
Arc tools

[~

The Arc tool: Createsacircular
arc fromthree pointsthat lie on the
circular arc

[~

The Endpoint Arc tool: Createsa
circular arc fromtwo points on the
circleand fromtheradius

IT

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

78

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-

s
raraind
& o
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Creating a segment that
is a circular arc using the
Tangent Curve command

1.

CREATING NEW FEATURES

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: |

o__l?fff*

Angle... Clrl+4,
Deflection... Cil+F
Lenath... Chl+L
Change Length
Abzolute ¥, ... FE
Delta . ... Chil+Dr
AngledLength.. Crl+G
Parallel Cil+F
Perpendicular Cirl+E
Segment Deflection.. F?
Replace Sketch
Chil+T | e
Steaming Fa
Delete Sketch  Chil+Delete
Finish Sketch F2
Square and Finish
Finish Part
Tangent Curyve B
f Chord FANED

|Detadngle  +] {20

o Left " Right

(5]
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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.

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 thetrace, click Undo to re-
move all vertices added during the
trace.

Canceling a trace
Press Esc to quickly cancel atrace.

Finishing the sketch

When you' refinished tracing,
double-click to finish the sketch.

CREATING NEW FEATURES

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 the type of
corners.

Close the Trace Options
dialog box by clicking OK.

8. Click to start tracing.

9. Click to stop tracing.

Editor |
Editor | [N ”?F Task:[
rvs
A
& &4

™ Limit to length

|

1000000

Corners

T Mitered
 Develled
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1. Click the Edit tool.

Duplicating
features with the
Copy Features
tool

2. Select the features that you
want to copy.

3. Click the Copy Features Tool.

4. Click the place where you

want a copy of the feature to
You can quickly create a be placed.
duplicate of a selected feature
or features by using the Copy
Features tool. The Copy
Features tool is located on the
Advanced Editing toolbar. Only
the geometry, not the attributes,
of the selected feature are

copied to the Target layer.

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.

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.

Using the Advanced Editing
toolbar

The Advanced Editing toolbar has
amore complex set of editing tools.
Some tools on thistoolbar are not
available with ArcMiew licenses.

Opening the Advanced
Editing toolbar

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

2

2

s A

Advanced Editing B

The duplicate

{ feature has the

[ default values
and behavior that
are defined for
the Target feature
class in the

I_ geodatabase.
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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.

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

Radius units

TheFillet Optionswill use current
data frame coordinate system units
for thefillet radius, unlessyou
specify another unit of measure
when you typethefillet radius.

Placement of the fillet

If you specify a fixed radius, the
fillet curveis created on the side of
the second line wher e the pointer
was when you clicked.

CREATING NEW FEATURES

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 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.

Advanced Editing

B EAFEC

Arcinfo and ArcEditor

=]
B|#|F7 00

Fillet Dptions

v

v

e

Trim existing segrments

Fised radius

Fadiuz: |2|J ft

—

K E

Cancel |
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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
Advanced Editing toolbar lets
you click aline feature and
extend it to another selected
line feature.

84

1. Click the Edit tool.

2. 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.

| Ediar v | M| 2

EIRETARE

B|# |50

/| g
A
r<n

\ 3

D
A
r<n

BNE:

The line you
clicked is
extended to the
selected line.

+

>

AVYMAAIHEA

F
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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 aline
feature that crosses a selected
line in order to trim it off.

CREATING NEW FEATURES

. Click the Edit tool.

. Select the line segment at

which you want to trim a line. J Editar = | [ |g

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

that you want to trim.

e—

Advanced Editing

O—+

The line you
clicked is
trimmed at the
selected line.
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Proportlona“y 1. Click the Edit tool.
HESR : 2. Select the line that you want
dIVIdIng a Ilne to proportionally divide.

One common coordinate 3. Click the Proportion tool. »
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 GIS might not
be exactly equal to the total
length of the segments, as
measured in the field. The
Proportion tool alows you to
divide a selected line into a
number of segments and
alocate the difference between
the length of the line feature
and the total length of the
segments between all of the
new segments.

4543

4407

47

Suppose you have a line that

you want to divide into 3
segments that you can snap to
when creating new parcel
corners. The length of the line
featurein the GISis 320.38 ft.
The lot plan you've been given
shows that the lot corners are at
111.78ft, 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.

The Proportion dialog box lets
you enter the lengths of the »
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segments. As you do, it reports
the length of the selected
feature, the sum of the lengths
of the segments, the amount
that is 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.

CREATING NEW FEATURES

. 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’ lengths.

Arcinfo and ArcEditor

111.78
7043
13865

e——— " Feverss

e ~
4344 / /
Ia <
Proportion EHE
Feature Lenath: — [320 3674 Left Over: IU_4?25
Entered Length:  [320.85 Relative Ermor. |1-5?g
Length | Fropartioned |
111.6154
703263
1384458
i<Click To Enter Length:
r— Orientation
& Fonaard
0k I Cancel |

New lines

Lo LLL
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Arcinfo and ArcEditor
Getting a COGO 1. Click the Edit tool. ?

Select the feature that you

N 5
descrlptlo_n of a want to generate a COGO J Editor * |ﬂ| &
feature with the description for.

3. Click the | |
Inverse tool ick the Inverse too .

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. 3

In order to use the Inverse tool,

the feature must have the advancedlFditing :

following attributes as text PN AR w00
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.

Changing the COGO
attribute names

The names of the COGO attributes
can be changed by using the Ad-
vanced ArcMap settings utility.
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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. »

Interactive start point

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

Starting from a sketch

If you have already started an edit
sketch when you click the Traverse
tool, the start point will be the last
vertex of the edit sketch.

CREATING NEW FEATURES

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.

Arcinfo and ArcEditor

Advanced Editing

B

HEIERIEE

Traverse B
ICurve j IChUn:I j I IAngIe j I
Diirection I Turr ILeft - A |
# | Descripkion I
=
Start Point HE
[ [E01E30. 7053 ’II 1+
v: [E7raz61678 :I_ CanceJ ¥
Ghot | GUTBI0.7058. 6773261676 EdJ l' [ Closed Loop Ad\4“3t|
End: 5 S N | O st |
Sla"_| 5016907058, 5773261676 ™ Closed Loop Acust.
End: I Closure,.. | sk |
Start point Interactive Start Point
Selection tool
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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.

Duplicating segments

You caninsert a duplicate of a
segment by right-clickingitinthe
tableand clicking Insert.

Reordering segments
You can reorder a segment by

selecting it in the table and clicking
the up and down arrows.

Removing segments

You can remove a segment by
selectingitinthetableand clicking
Remove.
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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.

Direction-Distance ¥ Drirection

Digtance: |95

# Description

S[a,t.| S01690.7058, E77326.7176 Ed\t...l * ™ Closed Loop Lidjuist:, |

[Elmsure,.. |

Firish |

Traverse

DirectionDistance ¥ Diectior: |?

Distance: |45

Add

[ Description

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

o ey

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

Start point

Last point
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Arcinfo and ArcEditor
Adding a segment to a

Limitations to first course traverse using an Angle—
Thefirst coursein your traverse Distance course :
table cannot be based on an Angle— . Angle-Distance Distance: |25
Distance or Tangent Curve 1. Click the course type Add
because these techniquesare dropdowp arrow and click — = I
calculated fromthedirection of the Angle—DIStance' 1 S;Z?;ftm;rection: a0 Distance: 45 EI
pre\/iOUS course. 2 Type an angle_ z Straight Direction: 45 Distance: 45
The Traverse tool uses 1
degrees measured counter- i'
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. St | USO8, Briaz e Edi. | | T Clssdloe g
3. Type a distance. End [ Ed | ll Bosier | Finsh |

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.

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.
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Productivity with the
Traverse tool

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

Curve ﬂ IArc

# |135

| IHadius ﬂ|55 |

Drirzction: ISU Turm: :l Add I

#* | Drescription

~

o

-
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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.

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

5. Click Add.

Arcinfo and ArcEditor

?

Tangent Curve

ﬂ IHadius ﬂ |55 | IA,C

ﬂ|34 |

Description

Curve Arc: 135 Radius: 55 Direction: 90 Right

4]
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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
alows 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.

Adding options to the Task
dropdown menu

Tasks on the Task dropdown menu
can be added or removed from the
selection on the Edit Optionsdialog
box under the Edit Tasks tab. For
further details, see Chapter 2,
‘Editing basics'.
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1. On the Task dropdown menu,
click Create 2-Point Line
Features.

2. On the Editor toolbar, set
your target layer to a layer
that contains COGO
attributes.

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

4. When you finish the traverse,

click Finish.

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

Editor ¥ ‘ ~ ‘ {7 Taski |create 2-Paint Line Features

Editor

B
=] ‘ Tergeti [Boundary _i] |.>\’ G | | ‘ P

0 o

(=) Create Taske
Create Mew Feature

Create Z-Point Line Features:

- Modify Tasks
+Reshape Feature
Cut Polygon Features
Wirrar Features
Extend|Trim Features
-~ Madfy Feature
Calibrate Route Feature
Wodiy Portion of & Line
Bl Tapology Tasks
- Madify Edge
Reshape Edge
Aut Camplete Polygans
Traverse -]
ITangent Curve j IChDrd j IBD IAngIe j |‘1E

Tum: | Left e Add

| Description |
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

EYEEE

el |2

Slart.| SO0109.4201, 6755017934 Edit | *~| I Closed Loop st |
End:| 499987 367, 6796419128 Edit | +*| Closure... | Finjsh |

o
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Opening the Course
properties dialog box

You can open the properties for the
Course dialog box using three
different methods. You can double-
click the segment in the courselist,
click the segment and click Proper-
ties on the Traverse dialog box, or
right-click the course and click
Properties.

CREATING NEW FEATURES

Modifying a segment in a
traverse

1. Select the segment in the
course list.

2. Click the Properties button.

In the Course properties,
adjust the values as required.

4. Click OK.

The traverse and the sketch
are updated.

Traverse

Direction-Distance ¥

Arcinfo and ArcEditor

Direction: ID

Distance: |45

I Descript

tian

Course

Straight _e
Straight
Traverse E
IDilecl\on-D\stance j Direction ID Digtance: |42
Add
# | Descripkion I
1 Straight Direction: 45 Distance: 45 I
2 Straight Direction: 0 Distance: 90
3 Straight Direction: 90 Distance: 45
4
Direction-Distance || % Directior: |0 Distance: |30 ‘ |
Ok I Cancel |

o

4]
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ini 1. Click Edit to the right of the
Obtal n I ng a End box. ITangent Curve =l IChnrd =l IE’D IAng\e =1 |45
closure report 2. Type the x,y coordinates for e [ | [

i i # I Description I
A traverse must always start the ending point. ! g{ra!DE: Diecto 45 Ditence: 45 =
from a known coordinate. It can 3. Click OK. 3 $urvge ?&Drd:Q%FAndg!ag:U‘iSADi;‘eltt;usnihlstﬁ Left
also end_at a known c_oordinate. 4. Click Closure. g o 1
When this occurs, a difference _ 3
can be calculated between the The closure report lists the
specified endpoint and the following:
traversed endpoint. « Number of courses
A closure report is a summary « Total length of the traverse B
of the difference between the - Sta: ["S00103.4201. 6755017654 B | g | [ Clsedlooe gt |
endpoint coordinate of a . Thz spe;:med and calculated et [ G AR eg | | Gl [ Foih |
traverse and the calculated endpoints
endpoint. » The difference of misclosure 0
in both x,y and direction/
distance values

Interactive endpoint * Relative error that is a ratio i
Click on the Endpoint Selection tool of the distance misclosure Q_EX e
to set the endpoint by clicking on over the total length v [pressee | Cawd |
the map.

- Closure EE

Mumber of Courses: 4

Starting and ending at the Tatsl Length: 274,711
g End Coordinates: 499987,387, 675641.9124
same point Calculated End Coordinates: 499957.6003, 675642.2485
. Misclosure as %4 -0.2133, -0.3364
CheCkl ng the Closed LOOp CheCk Misclo_sure As Dire_ction,l’Distance: 238, 0.3983
bOX sets the begl nni ng and endl ng Relative Error Ratio: 1:682

pointsthe same.
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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. Thisdifferenceis known 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 differencein 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. Thisis 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 errorsin misclosure. It assumes that
the errors are related to both errorsin the direction measurements
as well as the distance measurements. Thus, the corrections are
reflected in each distance and direction value. Thistechniqueis
also known asthe 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 thetotal x ory
values of al the arcs. Thisresultsin changes that will affect both
the direction and the distance of each arc, but will alter the
distance to a greater extent.

CREATING NEW FEATURES

Arcinfo and ArcEditor

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 errorsin distance measurements. This
adjustment will preserveall of the direction measurementsand
will alter only the distance measurementsto eliminate the closure
error.

With this array of correction techniques, you will be able to not
only correct the errorsin 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

98

1.

Ensure that an endpoint is
set.

Click Adjust.

Choose an adjustment
method from the dropdown
menu.

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

Click Accept.

The traverse will be adjusted
based on the adjustment
method chosen and feature
created.

ITangEnt Curve j IEhnrd j ISU IAng\e j I‘l5
Tum: | Left - Add

I Descripkion

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

ESFTRENESY P

Tangent Curve Chord: 90 Angle: 45 Left

Start: [~ BODIDB 4201, 675501 7884 Edt. | T | [ ClosedLoop o
o——End' 433387.367. 675641 9124 Edi. | | Cowe. | Fifsh |

Curve Chord: 90 angle: 45 Direction: 135 Left

A=A EY

Adjust Traverse

Adjustment Method: I Compass Rule
1
2 90 45 90 44,9433
3 135 90 135 83.9711
4 150 30 180 30,0712

o-— Save Report..

| Residual Values

0 0.0p48

360 0.0861
360 0.0283
360 -0.0712

p=3

ept Cancel |
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Saving a traverse

You can save a traverse to a text
file to share with others or for
your own use later.

CREATING NEW FEATURES

Right-click the Traverse
dialog box and click Save
Traverse.

Navigate to the place where
you want to save the
traverse.

Type a name for the traverse.

Click Save.

The traverse information is
saved to the text file.

Arcinfo and ArcEditor

Traverse

IAngIe-Distance - l

Angle: I“5

Distance: I30

Add
# | Descripkion
1 Straight Direction: 90 Distance: 45
z Straight Angle: 45 Distance: 30
Sa -
Load Traverse. ..
Lad Traverse Bran Skebeh
Insert:
Remoye el
Remove Al
Properkies. .
Save As

Save jn: Ia MyTraverses

K
= & ol ==

E Traverse 01_4 02 kst

File name: |Traverse_01_B_U2.txt

Save :I——°

Save as ipe: IText filee [*.kxt]

j Cancel

©
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Loading a 1. Right-click the Traverse

dialog box and click Load

traverse Traverse.

2. Navigate to the traverse text

You can load a traverse that has file

been saved to a text file.
3. Click the traverse you want to
open.

4. Click Open.

The traverse information is
loaded from the text file.
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Traverse B
IAng\e-Dislanca ‘l Angler I [istatioe; I
Ledld
# Description |
=
Save Traverse. .
Load Tr: 1. |
Laad Tiraverse Franm Skebeh
Insert ‘ |
Hemave (0]
Remoyve &l
Open 7]
Laak in: Ia MyTraverses ﬂ |‘jf| |

File name:

Fies of type: [ Text i () [ Cancel |

ITraverse_l]‘l_A_DZ bt DOpen =I__o

I~ Open as 1ead-only

Traverse

IDiraction-Distance 'l Direction: ID Diztance: I45

Add
# | Description
1
2 Skraight Direction: 45 Distance: 45
3 Straight Direction: 0 Distance: 45

Straight Direction: 30 Distance: 45 el |

1t
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Exploding a 1. Click the Edit tool. ?

Select the multipart feature

z 2.
mUItIpart feature that you want to Explode. J Editar = | [ |§
You can use the Explode tool to 3. Click the Explode tool.

separate a multipart feature into The parts of the multipart
its component features. feature become independent
features.

e—t]
<
N

Advanced Editing | x|

]

]
]
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GenerallZlng a 1. Click the Edit tool.

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.

2. Select the feature that you
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.

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 atrue curve, the output will
be a series of straight line
segments. The vertices may fall
on al 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
origina curve, but all of the
segments will be straight.
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?

I3

J Editar =

G-+ # AR FEOO0

Generalize x|
Maximum allowable offset: |24 ___o
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 is smoothed depends
on the Maximum allowable
offset, which limits how far the
output geometry can be from
the input geometry.

CREATING NEW FEATURES

. Click the Edit tool.

2. Select the feature that you

Arcinfo and ArcEditor

want to Smooth.

J Editor |L| &

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

offset.

The Maximum allowable 0 —

offset is the maximum

distance any part of the 5
output geometry can be from

the input geometry, in map

units.

. Click OK.

Smooth | 7|
M aximurn allowabls offset: |44 ——_o
ak I Cancel |

(5]
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The Snapping Environment window

The layers in your map
document are listed here.
Set the snapping priority—
the order in which snapping
will occur by layer—by
dragging the layer

names to new locations.

The bottom portion of the
window shows shapping
properties that work with a
sketch or with elements of a
topology.
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Snapping Environment

You can keep the window
open as you work—

any changes in settings

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

Layer | "-.-"erte:-cl Edge |

End |

W ater distribution r
Syztem valves
Drigtribution mains
Blocks

Parcels

Wiater laterals
DrigtDriam Layer

W aterlaterallliame
Hudrantz

Road edge of pav
Road names

Foad centerlines

OO

OOROO0O0XKOO0O0
OOO0OO00oxOond

OO

properties you want for
each layer.

OOoOOooOoOodd

=L Edt Sketch
: ----- [ Edit sketch vertices
----- Edit sketch edges
: b [ Perpendicular to sketch
=[] Topology Elemerts
o Topology nodes
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Types of snapping properties

When you use the snapping environment to create or place anew 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 al 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 snapping properties

Vertex
Snaps to each

vertex of the
features in that

layer.

Edge
g Snaps to the

entire outline—
both segments
and vertices—of
each featurein
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 ina
linefeature.

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
’ vertices of the
s’ sketch.

Topology nodes

___——"_ Snaps to the nodes

- in the topology.

CREATING NEW FEATURES
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Using the
snapping
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. »

Showing snap tips

You can chooseto display the layer
name or target being snapped to.
Check Show snap tips on the Gen-
eral tab of the Editing Options
dialog box. A small text box will
appear when snapping, which iden-
tifiesthe 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.
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Setting the snapping
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 |
Edikor + | | 3 ”_' Tas

Start Editing
Stop Editing

Save Edits

THGYER

Solitr e
o Dividen.,
’ Buffer...
A/ Gopy, Parallel.

[Merge...

L

Intersest

Clifi..

More Editing Tools »
@ Walidate Featiures,

SOAPRING. ..

Editing Dptions

General IToDoIDgyl Valswomngl Urits | Edit Tasks | Annotation

Display measurements using I 4 decimal places

Snapping tolerance: l 7 Imap units 'I

Sticky move tolerance: 0

I™ Shetch geometry proportionately when moving a wertex
™ Show snap tips.
Strzam Mode

Stream tolerance: 0 map units

Graup RO points together when steaming

Lo |

Cancel

Apply

(5]

EbpiminG IN ARCMAP



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 »

CREATING NEW FEATURES

Setting snapping
properties

. Click Editor and click

Snhapping.

The Snapping Environment
window appears.

. Check the snapping proper-

ties you want.

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

Editor |
Editor | [ 3 ”?" Tasl

St Bl i
Stop Editing

Save Edits

[l =
Selits

A Divide. .

' Ei=

'/‘.'_/' oy Parallel., .
= e =
[dritary
Intersect

e

More Editing Tools »

@- Velidate Features, .

Snapping...

Qpkions. ..

Snapping E nviranment

Layer | Vertex| Edge |

m
=
o

“wiater distribution r
Syztem valves
Diigtribution mainz
Blocks

Parcels

W ater lateralz
DistDiam Layer

W aterlaterallliame
Hydrants

Foad edge of pav
Fioad names

Fioad centerlines

OOROOO0O®rOOO0d

OoooooorRgonon

OOooooooooood

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

Topology Elements
Topology nodes

[] 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.

Sketch and topology
snapping properties

You can set snapping properties
that apply specifically to the edit
sketch and to topology elementsin
the Snapping Environment dialog
box; these arelocated at the bottom
of the Snhapping Environment win-
dow. For more information, see
‘Types of snapping properties’ in
thischapter.
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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
shapping to occur. The first

layer in the list will be
snapped to first.

The snapping priorities you
set are effective immediately.

Editor = ‘ [N ‘ &~ Tal
T startEditing i
Stop Editing

Save Edits

[EE
Sl

A Divides .

' Buffet...

A{' Copy Paralel
[EREE.
(g}
Intersect

iy

MMare Editing Taals »

q( Walidate Features, .

Snapping.. .

opkions. ..

Snapping E nviranment

Layer | Vertexl Edge |

m
=
o

“wiater distribution r
Syztem valves
Diigtribution mainz
Blocks

Parcels

“water laterals
DistDiam Layer

W aterlaterallliame
Hydrants

Foad edge of pav
Road names

Fioad centerlines

oo

OoROO00O®Od

oo

o 4

OOoOoO0ooooogod

=[] Edit Sketch

Edit sketch edges

E|I:| Topology Elements
e Topology nodes

[] 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 specifying 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.

CREATING NEW FEATURES

Snapping to a specific
feature

1.

&

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 ||7|: Task: [
0+t c

e
& DA

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

Absolute ¥, ¥... F&
Dl o G

Direstianflengthn.,  SHHE

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

Replace Sketch

TEngent CurE:.. ol

Streaming F8

Delete Sketch GhrltDelete
Finisty Sheteh FZ
Sauate and Cinish

Finish Fart

EL Endpoin

Midpoint
Edge
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Setting the direction measuring system and units for editing tools

Some of the ArcMap editing tools alow you to enter an angle,
direction, or deflection when constructing an edit sketch. These
include the Direction-Distance tool and Traverse tool aswell as
severa 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
toolswill all recognize inputsin the new system and units.

Direction measuring systems

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

Polar angles are measured counterclockwise from the positive
X-axis,

90°

0
112 500

180° 0°

341°

2340
270°

110

In the North Azimuth system the azimuth of alineisthe horizontal
angle measured from ameridian to the line, measured in the
clockwisedirection from north.

North

0
338 A00

270° 90°

109°

206°
180°

In the South Azimuth system the angles are measured clockwise
from south.

180°

0
158 2200

90° 270°

289°

36°
South
Qo

EbpiminG IN ARCMAP



In the Quadrant Bearing system the bearing of alineis measured
as an angle from the reference meridian, either the north or the
south, and measured toward the east or the west. Bearingsin the
Quadrant Bearing system are written asameridian, an angle, and
adirection. For example, abearing of N 25 W definesan angle

25 degrees west measured from north. A bearing S 18 E definesan
angle 18 degrees east measured from the south.

North

NW NE
N 22°W N 40° E
West East
o
S 360 W S71°E
SW SE

South

Valid input formats for Quadrant Bearing measurementsinclude:

e [NS] dd.dddd [EW] wherethefirst letterisanN or S,
indicating the meridian of origin, and the last letter isan E or
W, indicating which direction the angleistoward.

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

Direction measuring units

The editing tools use decimal degrees astheir 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 acircle, and fractions of adegree are
represented as decimal values.

CREATING NEW FEATURES

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 equal s 1/60 of aminute.

Valid input formats for degrees/minutes/seconds values include;
o dd-mm-ss.ss

e dd.mmssss

o dd"mm'ss.ss’

Radians are the Standard International (Sl) unit of plane angular
measure. Thereare 2 pi, approximately 6.28318, radiansinacircle.
Oneradian is equivalent to about 57.296 degrees. The length of a
circular arc with an angle of oneradian is equal to the radius of
thearc.

Gradians are a unit of angular measure where theright angleis
divided into 100 parts. One gradian equal s 1/400 of acircle.

Gons are the same as gradians. One gon equals 1/400 of acircle.
Theterm gonisprimarily 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 specify here.
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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 Dptlions

General | Topalagy | Wersioring  Units IEd\tTasksIAnnolatlonI

e__

—Angular Uni
Used by editing functions in which directions are specified
= Direction Type: Marth Zzimuth -
. . North Azimuth
Direction Units: South Azimuth
Precision:

i~ ™ Giound to Giid Correction

Conversion factors used where digtance and directions are specified

Digtance Factor, i
Direction Dffset: 0
Ok I Cancel Apply

o
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Setting the direction
units

1.

2. Click the Units tab.
3. Click the Direction Units

Editing Options

Click Editor and click
Options.

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

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

Click OK.
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Setting the ground to grid conversion

Sometimes when creating features using the coordinate geometry
toolsin 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 sealevel—surface. The distance conversionis
applied as a scale factor to distances you type into the coordinate
geometry editing tools.

Sometimes you need to correct angular measurementstakenin
thefield asyou 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 GI S dataset has acoordinate
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 pointsin the
GI S 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.

CREATING NEW FEATURES

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.

e——— v Ground to Grid Corection

Editing Dptions

General | Topology | Wersioning  Units IEd\tTasksIAnnotatanI

—&ngular Unit
Used by editing functions inwhich directions are specified
Direction Type: IFUEI d
Direction Lrits: Decimal Degrees hal
Precision: I 0

Conwersion factors used where distance and directions are specified

e——- Distance Factor: 1

Direction Offset: i]
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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 toolsin
ArcMap, you need to enter data that was recorded in different
distance units than the coordinate system of your data.

For example, suppose your dataisin a State Plane coordinate
system and the linear unitsare U.S. Survey Foot (1 Foot US=
0.3048006096 m). You are given measurementsin I nternational
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 toolswill convert the
distance correctly. You could also change the dataset coordinate
system definition to use International Feet, and type the
distances without a unit suffix.

Whenever you are typing a distance into one of the editing tools,
you have the option to specify the linear units to use or to simply
type anumber, which the tool will interpret asbeing in the

dataset’s coordinate system units.

Distance
Units

Abbrev.

Meters
per Unit

Description

Imperial or international units (Cont'd)

Mile

1,609.344

Also referred to as a statute
mile, equal to 5,280
international feet.

Nautical
mile

1,852

The nautical mile is a unit of
distance used primerily in
sea and air navigation. The
nautical mile is defined to be
the average distance on the
earth's surface represented
by one minute of latitude. In
1929, the nautical mile was
defined to be exactly 1,852
meters or 6,076.11549 feet,
a distance known as the
international nautical mile.

Chain

ch

20.1168

66 international feet

Yard

yd

0.9144

Three international feet

Rod

rd

5.0292

1/4 chain or 16.5
international feet

Link

0.201168

1/100 international chain or
66/100 international feet

Distance Meters i
Units Abbrev. per Unit Description
Metric Units
Kilometer | km 1,000 1,000 meters exactly
Meter m 1 International meter
Cerntimeter | cm 0.01 1/100 meter exactly
Millimeter | mm 0.001 1/1000 meter exactly
Imperial or international units
Standard foot used in the
United States. Also known
as international foot or
Foot ft 0.3048 imperial foot that was used
in most non-U.S. countries
before the metric system.

CREATING NEW FEATURES

Inch

0.0254

1/12 of an international foot
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Distance

Meters

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,

%Q/ey ftus 2%05800— sections, and townships, all
depend on the U.S. survey
foot. An exact conversion to
meters can be accomplished
by muitiplying U.S. survey
feet by the fraction
1200/3937.

Survey . 1609.347-

mile muS 186944 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- .

link kUs 4023 1/100 survey chain

Survey 0.914401-

yard ydUS 8088 3 survey feet
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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 atopology. |n ageodatabase, atopology contains rules that define
how features share space.

Topologiesare useful for maintaining high-quality spatial databy ensuring that
your features conform to simple rules. When you set up a geodatabase with a
topol ogy, 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 arule 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 alowsyou to simultaneously edit multiple features from layersthat
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 aroad centerline and, at the same
time, update all of the bus routes that follow that road. In this respect, editing
topologiesisabit like editing featuresin ageometric network. However,
topol ogies 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 topol ogies. 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 dataforms a consis-
tent and clean topological fabric. With advances in object-
oriented GI S 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,
allowsamoreflexible set of geometric relationshipsto be model ed
than the data structure perspective. It aso allows topological
relationships to exist between more discrete types of features
within afeature 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 aframework 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 peoplework with topology in different ways, depending
upon their rolein an organization and its GI S design and manage-
ment work flow.

Initialy, creating atopology requires a geodatabase designer. A
topology organizes the spatial relationships between featuresin 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 isinitially created aswell 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
toolsthat let usersfind 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 therules.

Topologies a'so 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
conceptsin more detail.

Rules

Rules define the permissible spatial relationships between
features. The rules you define for atopology control the relation-
ships of features allowed within afeature class, between features
in different feature classes, or between subtypes of features.

) &
* 4
*

.0
4

&

/N

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.

EpITING TOPOLOGY

Theinitial validation of the topology checksall of the features
against all of therules. Thisinitial check can take sometime, 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. Verticesthat fall within the cluster tolerance are
defined as coincident and are snapped together. The cluster
toleranceistypicaly a small actual distanceto minimizethe
movement of correctly placed features.

Before Validating
the Topology

Cluster Tolerance

—
o e o O

After Validating
the Topology

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

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 theinitial validation of the topology aswell as
subsequent validations.

Before Validate

O Cluster Tolerance

w—  Equal Ranked
= Higher Ranked

L Ower 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 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 lessreliable vertices. Lower-ranked
features’ verticeswill be snapped to the location of higher-ranked
vertices, if they fall within the cluster tolerance. The location of
equally ranked vertices are geometrically averaged 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. Thetopology stores some feature layersthat 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 areastrack 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:

» Afeatureiscreated or deleted

» Afeature’'sgeometry ismodified

e A feature's subtype is changed

* Versionsarereconciled

e Thetopology properties are modified

Dirty areas are stored in the topology as a single feature, with
each new dirty areajoined with the existing dirty area, and each
areathat 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 errorswere 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.

EpITING TOPOLOGY

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

ArcMap and ArcCatalog allow you to create areport of the total
number of errors and exceptions for the feature classesin your
topology. You can use the report of the number of error features
as ameasure of the data quality of atopological 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 topol ogy.
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Topology rules

Many topology rules can be imposed on featuresin 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 featuresin one or
another feature class. For example, atopology 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.

Thetopological rulesthat you may encounter and exampl es of
them are discussed on the following pages. There are also images
of sample errors generated by the particular topology rule. By
default, ArcMap uses shades of coral to symbolize topology
errors. When errors are selected using the Error Inspector or the
Fix Topology Error tool, they are drawn with black outlines, lines,
or squares.

An explanation of the fixes that you can use to correct errorsin
your topology are listed after the descriptions of the rules. Some
topology rules, however, have no predefined fixes. Once you've
discovered the topology errors, 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 fixeslisted in the
context menu for that error type.

Polygon rules

Must Not Overlap

This rule requires that the interior of polygons in the
feature class not overlap. The polygons can share edges g
or vertices. Thisrule is used when an area cannot be-
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long to two or more polygons. It isuseful for modeling administra-
tive boundaries, such as ZIP Codes or voting districts, and mutu-
aly exclusive area classifications, such as land cover or landform

type.

Subtract: The Subtract fix removesthe overlapping portion of
geometry from each feature that is causing the error and
leavesagap or voidinitsplace. Thisfix can be applied to one
or more selected Must Not Overlap errors.

Mer ge: The Merge fix adds the portion of overlap from one
feature and subtracts it from the others that are violating the
rule. You need to pick the feature that receives the portion of
overlap using the Merge dialog box. Thisfix can be applied to
one Must Not Overlap error only.

CreateFeature: The Create Featurefix createsanew polygon
feature out of the error shape and removes the portion of
overlap from each of the features causing the error to create a
planar representation of the feature geometry. Thisfix can be
applied to one or more selected Must Not Overlap errors.

Must Not Have Gaps

Thisrulerequiresthat there are no voidswithin asingle polygon or
between adjacent polygons. All polygons must form a continuous
surface. An error will always exist on the perimeter of the surface.
You can either ignorethiserror or mark it asan exception. Usethis
rule on data that must completely cover an area. For example, soil
polygons cannot include gaps nor form voids—they must cover an
entirearea.

You can use Create Feature or mark the error
— on the outside boundary as an exception.

&\You can use Create Feature to create

a new polygon in the void.
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CreateFeature: The Create Featurefix createsanew polygon
feature in avoid that is completely surrounded by polygons
inerror (aclosed ring of line errors). Thisfix can be applied to
one or more selected Must Not Have Gaps errors. If you
select two errors and use the Create Feature fix, the result will
be one polygon feature per ring. If you want one multipart
feature as aresult, you'll need to select each new feature and
click Merge from the Editor menu.

Note that the outer boundary of your feature classisin error.
Using the Create Feature fix on this specific error can create
overlapping polygons. Alternatively, you can mark the outer
bounds Must Not Have Gaps error as an exception.
polygons in another feature class. Polygons of the Q
two feature classes can share edges or vertices or be
completely disjointed. This rule is used when an area cannot be-
long to two separate feature classes. It is useful for combining two
mutually exclusive systems of area 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 Not Overlap With

Thisrulerequiresthat theinterior of polygonsin one
feature class must not overlap with the interior of

Subtract: The Subtract fix removesthe overlapping portion of
each feature that is causing the error and leaves a gap or void
inits place. Thisfix can be applied to one or more selected
Must Not Overlap With errors.

Merge: The Mergefix adds the portion of overlap to one feature
and subtracts it from the others that are violating the rule. You
need to pick the feature that receives the portion of overlap
using the Merge dialog box. Thisfix can be applied to one
Must Not Overlap With error only.
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Must Be Covered By Feature Class Of

Thisrulerequiresthat apolygon in one feature class
must share al of its area with polygons in another
feature class. An areain the first feature classthat is
not covered by polygons from the other feature class
isan error. Thisrule is used when an area of one type, such as a
state, should be completely covered by areas of another type, such
as counties.

Subtract: The Subtract fix removesthe overlapping portion of
each feature that is causing the error so the boundary of each
feature from both feature classesis the same. Thisfix can be
applied to one or more selected Must Be Covered By Feature
ClassOf errors.

CreateFeature: The Create Featurefix createsanew polygon
feature out of the portion of overlap from the existing polygon
so the boundary of each feature from both feature classesis
the same. Thisfix can be applied to one or more selected Must
Be Covered By Feature Class Of errors.

Must Cover Each Other

This rule requires that the polygons of one feature
classmust shareall of their areawith the polygons of
another feature class. Polygons may share edges or
vertices. Any areadefined in either feature class that
is not shared with the other is an error. Thisruleis used when two
systems of classification are used for the same geographic areaand
any given point defined in one system must 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.

Subtract: The Subtract fix removesthe overlapping portion of
each feature that is causing the error so the boundary of each
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feature from both feature classesis the same. Thisfix can be
applied to one or more selected Must Cover Each Other
errors.

CreateFeature: The Create Featurefix createsanew polygon
feature out of the portion of overlap from the existing polygon
so the boundary of each feature from both feature classesis
the same. Thisfix can be applied to one or more selected Must
Cover Each Other errors.

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 areain the covering feature class. Thisruleisused when area
features of agiven type must be located within features of another
type. Thisruleis useful when modeling areas that are subsets of a
larger surrounding area, such as management units within forests
or blocks within block groups.

CreateFeature: The Create Featurefix createsanew polygon
feature out of the portion of overlap from the existing polygon
so the boundary of each feature from both feature classesis
the same. Thisfix can be applied to one or more selected Must
Be Covered By errors.

Boundary Must Be Covered By

This rule requires that boundaries of polygon fea-
turesmust be covered by linesin another feature class.
Thisruleisused when areafeatures need to haveline
featuresthat mark the boundaries of the areas. Thisis '
usually when the areas have one set of attributes and their bound-
aries 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
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their length or the date surveyed, and every parcel should exactly
match its boundaries.

CreateFeature: The Create Featurefix createsanew linefeature
from the boundary segments of the polygon feature generat-
ing the error. Thisfix can be applied to one or more selected
Boundary Must Be Covered By errors.

Area Boundary Must Be Covered By Boundary Of

This rule requires that boundaries of polygon fea-

tures in one feature class be covered by boundaries

of polygon features in another feature class. Thisis

useful when polygon features in one feature class,

such as subdivisions, are composed of multiple polygons in an-
other class, such as parcels, and the shared boundaries must be
aligned.

There are no topology fix commandsfor thisrule.

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.

This polygon is an error because it
: does not contain a point.

CreateFeature: The Create Featurefix createsanew point
feature at the centroid of the polygon feature that is causing
the error. The point feature that is created is guaranteed to be
within the polygon feature. Thisfix can be applied to one or
more selected Contains Point errors.

EbpiminG IN ARCMAP



Line rules

Must Not Overlap

Thisrulerequiresthat lines not overlap with linesin

the same feature class. This rule is used where line |_
segments should not be duplicated—for example, ina

stream feature class. Lines can cross or intersect but cannot share
segments.

Subtract: The Subtract fix removesthe overlapping line segments
from the feature causing the error. You must select the feature
fromwhich the error will beremoved. If you have duplicate
line features, select the line feature you want to del ete from
the Subtract dialog box. Note that the Subtract fix will create
multipart features, so if the overlapping segments are not at
the end or start of aline feature, you may want to then use the
Explode command on the Advanced Editing toolbar to create
single part features. Thisfix can be applied to one selected
Must Not Overlap error only.

Must Not Intersect

Thisrule requiresthat line features from the same \
feature class not cross or overlap each other. Lines

can share endpoints. Thisruleis used for contour \
linesthat should never cross each other or in cases

where the intersection of lines should only occur at endpoints,
such as street segments and intersections.

Subtract: The Subtract fix—whichisonly availablefor lineswith
overlapping features—removes the overlapping line segments
from the feature causing the error. You must select the feature
fromwhich the error will beremoved. If you have duplicate
line features, select the line feature you want to del ete from
the Subtract dialog box. Note that the Subtract fix will create
multipart features, so if the overlapping segments are not at
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the end or start of aline feature, you may want to then use the
Explode command on the Advanced Editing toolbar to create
single part features. Thisfix can be applied to one Must Not
Intersect error only.

Split: The Split fix splitsthe line features that cross one another
at their point of intersection, but cannot be used when the
error has overlapping line segments. If two lines cross at a
single point, applying the Split fix at that |ocation will resultin
four features. Attributesfrom the original featureswill be
maintained in the split features. Thisfix can be applied to one
or more Must Not Intersect errors.

Must Not Have Dangles

Thisrule requires that a line feature must touch ———————
lines from the same feature class at both end-

points. An endpoint that is not connected to an-

other line is called a dangle. This rule is used when line features
must form closed loops, such aswhen they are defining the bound-
aries of polygon features. It may also be used in cases where lines
typically connect to other lines, aswith streets. In this case, excep-
tions can be used where the rule is occasionally violated, as with
cul-de-sac or dead-end street segments.

Because the fixes use tolerance values to determine whether the
fix occurs, make sure you have specified your map’s distance
units. Click View, Data Frame Properties, then the General tab.

Snap: The Snap fix will snap dangling line featuresto the nearest
line feature within agiven distance. If no linefeature isfound
within the distance specified, the line will not be snapped. The
Snap fix will snap to the nearest feature found within the
distance. It searches for endpoints to snap to first, then
vertices, and finally for edges of line features within the
feature class. The Snap fix can be applied to one or more Must
Not Have Dangleserrors.
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Extend: The Extend fix will extend the dangling end of line
featuresif they snap to other line features within agiven
distance. If no feature is found within the distance specified,
the feature will not extend to the distance specified. Also, if
several errorswere selected, thefix will simply skip the
features that it cannot extend and attempt to extend the next
feature in the list. The errors of features that could not be
extended remain in the Error Inspector dialog box. If the
distancevalueisO0, lineswill extend until they find afeatureto
snap to. Thisfix can be applied to one or more Must Not Have
Dangleserrors.

Trim: TheTrim fix will trim dangling linefeaturesif apoint of
intersection is found within agiven distance. If no featureis
found within the distance specified, the feature will not be
trimmed, nor will it be deleted if the distanceis greater than
the length of the feature in error. If the distance valueis O,
lineswill betrimmed back until they find apoint of intersec-
tion. If no intersection islocated, the feature will not be
trimmed and the fix will attempt to trim the next featurein error.
Thisfix can be applied to one or more Must Not Have dangles
errors.

Must Not Have Pseudonodes

Thisrulerequiresthat aline connect to at |east

two other lines at each endpoint. Linesthat con-

nect 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 con-
nect to two other line features at each end, as with segmentsin a
stream network, with exceptions being marked for the originating
ends of first-order streams.

MergeToLargest: TheMergeTo Largest fix will mergethe
geometry of the shorter line into the geometry of the longest
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line. The attributes of the longest line feature will be retained.
Thisfix can be applied to one or more Must Not Have
Pseudonodes errors.

Mer ge: The Merge fix adds the geometry of oneline featureinto
the other line feature causing the error. You must pick the line
feature to merge into. Thisfix can be applied to one selected
Must Not Have Pseudonodes error.

Must Not Intersect Or Touch Interior

Thisrulerequiresthat alineinonefeatureclassmust |
only touch other lines of the same feature class at |
endpoints. Any line segment in which features over-

lap, or any intersection not at an endpoint, isan error. Thisruleis
useful where lines must only be connected at endpoints, such asin
the case of lot lines, which must split (only connect to the end-

points of) back lot lines and which cannot overlap each other.

Subtract: The Subtract fix—whichisonly availablefor lineswith
overlapping features—removes the overlapping line segments
from the feature causing the error. You must select the feature
fromwhich the error will beremoved. If you have duplicate
line features, choose the line feature you want to delete from
the Subtract dialog box. The Subtract fix creates multipart
features, so if the overlapping segments are not at the end or
start of alinefeature, you may next want to use the Explode
command on the Advanced Editing toolbar to create single
part features. Thisfix can be applied to one selected Must Not
Intersect or Touch Interior error only.

Split: The Split fix splitsthe line features that cross one another
at their point of intersection, but cannot be used when the
error has overlapping line segments. If two lines cross at a
single point, applying the Split fix at that location will resultin
four features. Attributesfrom the original featureswill be
maintained in the split features. Thisfix can be applied to one
or more Must Not Intersect or Touch Interior errors.
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Must Not Overlap With

Thisrulerequiresthat alinefrom 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 exampl e, roads must not
overlap with railroads or depression subtypes of contour lines can-
not overlap with other contour lines.

A ___ Where the purple lines
‘ overlap is an error.

Subtract: The Subtract fix removesthe overlapping line segments
from the feature causing the error. You must select the feature
fromwhich the error will beremoved. If you have duplicate
line features, choose the line feature you want to delete from
the Subtract dialog box. The Subtract fix creates multipart
features, so if the overlapping segments are not at the end or
start of alinefeature, you may next want to use the Explode
command on the Advanced Editing toolbar to create single
part features. Thisfix can be applied to one selected Must Not
Overlap With error only.

Must Be Covered By Feature Class Of

Thisrule requiresthat lines from one feature class must be
covered by the lines in another feature class. Thisis 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.

\ Where the purple lines don't
overlap is an error.

Therearenofixesfor thisrule.
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Must Be Covered By Boundary Of

Thisrulerequiresthat linesbecovered by thebound- »
ariesof areafeatures. Thisisuseful for modelinglines, |
such aslot lines, that must coincide with theedge of ~ —__ /
polygon features, such as lots.

Subtract: The Subtract fix removesline segmentsthat are not
coincident with the boundary of polygon features. If theline
feature does not share any segments in common with the
boundary of apolygon feature, the feature will be deleted.
Thisfix can be applied to one or more Must Be Covered By
Boundary Of errors.

Endpoint Must Be Covered By

This rule requires that the endpoints of line features must be cov-
ered 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.

1

CreateFeature: The Create Feature fix addsanew point feature
at the endpoint of the line feature that isin error. The Create
Feature fix can be applied to one or more Endpoint Must Be
Covered By errors.

The square indicates an error, because there is no
point covering the endpoint of the line.

Must Not Self Overlap

This rule requires that line features not overlap themselves. They
can cross or touch themselves, but must not have coincident seg-
ments. This rule is useful for features such as streets, where seg-
ments might touch, in aloop, but where the same street should not
follow the same course twice.
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This individual line feature overlaps itself, with the
error indicated by the coral line.

Simplify: The Simplify fix removes self overlapping line segments
fromthefeaturein error. Applying the Simplify fix canresultin
multipart features, which you can detect using the Must Be
Single Part rule. The Simplify fix can be applied to one or more
Must Not Self Overlap errors.

Must Not Self Intersect

Thisrulerequiresthat line features not cross or over- |
lap themselves. Thisrule is useful for lines, such as |
contour lines, that cannot cross themselves.

Simplify: The Simplify fix removes self overlapping line segments
fromthefeaturein error. Note that applying the Simplify fix
can result in multipart features. You can detect multipart
features using the Must Be Single Part rule. Thisfix can be
applied to one or more Must Not Self Intersect errors.

Must Be Single Part

This rule requires that lines must have only one part. Thisruleis
useful where line features, such as highways, may not have mul-
tiple parts.

Multipart lines are created
from a single sketch.

Explode: The Explodefix createssingle part linefeaturesfrom
each part of the multipart linefeaturethat isin error. Thisfix
can be applied to one or more Must Be Single Part errors.
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Point rules

Must Be Covered By Boundary Of

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

The square is an error because it is a point that
is not on the boundary of the polygon.

Thereareno fixesfor thisrule.

Must Be Properly Inside Polygons

Thisrulerequiresthat pointsfall within areafeatures. Thisis
useful when the point features are related to polygons, such as
wells and well pads or address points and parcels.

The squares are errors where there are
points that are not inside the polygon.

Delete: The Delete fix removes point features that are not
properly within polygon features. Note that you can use the
Edit tool and move the point inside of the polygon feature if
you do not wish to delete it. Thisfix can be applied to one or
more Must Be Properly Insideerrors.

Must Be Covered By Endpoint Of

Thisrule requires that pointsin one feature class must be
covered by the endpoints of lines in another feature class. This
ruleissimilar to thelinerule Endpoint Must Be Covered By,
except that where therule isviolated, the point feature—rather

EbpiminG IN ARCMAP



than the line—is marked as an error. Boundary corner markers
might be constrained to be covered by the endpoints of bound-
ary lines.

The square indicates an error where the
point is not on an endpoint of a line.

Delete: The Delete fix removes point features that are not
coincident with the endpoints of line features. Note that you
can snap the point to the line by setting edge snapping to the
linelayer, then moving the point with the Edit tool. Thisfix
can be applied to one or more Must Be Covered By Endpoint
Of errors.

Must Be Covered By Line

This rule requires that pointsin 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. Thisruleis
useful for points that fall along a set of lines, such as highway
signs along highways.

The squares are points that are
not covered by the line.

Therearenofixesfor thisrule.
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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
rulesfound in real-world data. Violations of topology rulesare
initially stored as errorsin the topology, but where appropriate,
you can mark them as exceptions. Exceptions are thereafter
ignored, though you can return them to error statusif you decide
that they are actually errors and that the features should be
modified to comply with the topology rules.

Exceptions are anormal 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. Thisrule might betrue
for 90 percent of the featuresin 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.

132

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 alegitimate exception to the
rule. Similarly, astreet database for acity might have arule 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.

B 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. Thistool allows you to select atopology error and choose
from anumber of fixesthat have been predefined for that error
type. You can aso 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
c,d,and e,

Polygons A and B have shared
L 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
"_.’k'\__'r" 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 Featurestool.

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.

243

327

Uncheck a feature with the Shared Features tool in order to make a
shared topology element independent of that feature.

EbpiminG IN ARCMAP



Editing features in a topology

Editing featuresthat participatein atopology issimilar to editing
simple features—in fact, you can use the same sketch tools to
create new features that participate in atopology 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 polygens

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 the official
boundary of the whole forest and 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;
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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.
] Stand polygon.

Move vertices on
Stand shared edge
with Topology Edit
tool.

Stand shared
edge.

Both Stand polygons
have an updated
boundary at shared
S| 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
polygon have
updated boundaries
; 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 a'so use the regular editing toolsto 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 atime. If thisfeature 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 tofix the error. There are several predefined waysthat
you can fix agiven type of topology error. The Fix Topology Error
tool alowsyou to right-click an error and choose which fix to use
for theerror.
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1. Edit a feature with an editing tool.

Edtor v M | fl‘ v Tk [Reshape Featue =l

J Topology: |Farest_10_22_Topology 'I ﬁ | & IE m el ‘ @ @/ @/‘

2. Validate edits. I

After you validate edits, you
find that the new boundary
causes an error because the -
stand overlaps another stand. | pao
Select Features

Show Rule Description..

3. Use the Fix Topology Error

tool to merge the error with Sublract

one of the features. «
Create Feature
Mark as Exception
HMerge A 3 [, Eirar
Select the featurs withfwhich the sror will be merged.
Stands - 15
Cancal
< 1+

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 the Reshape Edge
editing task and the editing tools.

J Editor = | ~ |F' TaSkiIHeshapeEdge ! ;I

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 fixeslisted in the context
menu for that error type.

Zoom Tao
FanTo
Select Features

Show Rule Description...

Snap..

Enror Inspector | |

Extend...
Show

ILDthas - Must Mot Have Dangles Tt 7 emars

Rule Type | Class 1 fdark as Efran ature 2| Exception o
Iuist Mok Have Dangles LatLines T LKL T False

Must Mot Have Dangles LatLines Paint 1123 1} Falze

ust Mot Have Dangles LatLines Faint 1124 1} Falze

tust Mot Hawe Dangles LotLines Paint 1190 1} False

Must Mot Have Dangles LatLines Paint 1455 1} False j

Different error types have different predefined fixes available for
them. For example, adangling line can be snapped, 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 anew feature or deleting afeature.
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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 Linestool takes
one or more existing line or polygon feature classesin afeature
dataset and creates new polygon features from the closed shapes
that are defined by the intersection of all of the lines or polygon
edges.

T
s

You have the option to use a point feature class to supply
attributes for the new polygons. If apoint falls within one of the
new polygons, the polygon is assigned the point’s attributes.
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Creating features in ArcMap

In ArcMap, the Construct Features tool takes selected features
from one or more feature classes and creates new featuresin 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

dsssad8esre
;I | Target:lLot_pons ;I |X

J Topolagy: IStud}\A[ea_TDDUIUQ}'

I Task: ICreate Mew Feature |

Target feature class

Selected lines can be turned into a polygon in the target feature class.

You can use thistool to build parcel polygons from selected lot
linefeatures or lake shorelines from selected lake polygon
features.
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I Taszk: ICreale Mew Feature ;I | Target: ILake_ShoreIines LI |_,>(

®

Selected polygon features can be turned into line features in the target
feature class.

You can also use the Planarize Lines tool to create separate line
features from selected touching or crossing line features. This
can be useful when you have nontopological line work that has
been spaghetti digitized or imported from aCAD drawing.

Planarize Lines tool

Taopalagy: IStudyArea Topology J ﬁ ‘ ﬁ m i ‘

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.
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1. Click Editor, point to More
Editing Tools, and click
Topology.

The Topology toolbar
appears.

Editor » ”T| &~ Task ICreate Mew Feature

Start Editing
Stop Editing

Save Editz

Hove...
Splf..
e

Buffer..

Lo

[Capy Farallel..
W Erae..
Wniom
|rtersest

Llip..

Mare Editing Toals

@ Walidate Features

Snhapping. ..

Dptionz...

T O

Annotation
Advanced Editing
Fioute Editing
Metwark E diting

S patial Adjustment
Dirnenzioning

Wersioning

Topalagy:

=l & | % o | S

=]
A
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Map topology concepts

A map topology is a simple topology that you can impose on
simple features on amap 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 acluster tolerance. The cluster toleranceis a
distance within which featureswill 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. Thislets you move aborder to
update two forest polygons or move a corner vertex and update
several parcel polygons and afew 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
classesthat participate in ageometric 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 featuresin the map topology that fall within
the cluster tolerance are considered to be topologically shared.
You edit shared edges and vertices in amap 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 primitivesthat 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 atopology 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 istypically asmall 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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i 1. On the Editor toolbar, click [Ea = | » | #]7] Test
Creatlng a map Editor and click Start Editing. J—Edm | |JJ -

t0p0|0gy 2. Click the source folder or Stop Ediing

geodatabase that contains e
the data that you want to edit.

Once the data that you want to
create a map topology for is on
the map and you've started an 3. Click OK.

i i . Start Editi X
edit session, you can create a 4. On the Topology toolbar, click U I =
map tOpOl 0ogy. the Map topology button. » “which folder or database dao you want to edit data from?
Source | Type |
01T opologyitopolo...  Shapefiles
D41 T opologuitopola...  Personal Geodatabase _e

Thesze lapers and tables will be available for editing:

mtgy_parce ;I

[~
Ok I Cancel |

Topogy: j%ﬁﬁtﬁmm‘@@d[@
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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
snapped together and
considered coincident, but
this may reduce the spatial
accuracy of your data.

Click OK.

Click the Topology Edit tool
and click 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 HE
tap topology lets vou uze the Topalogy Edit tool and the Maodify Edge and
Fieshape Edge edit tasks on shapefiles and feature clazzes that do not
participate in topology in & geodatabaze.
— Layer
Select the data to participate in the map topology:
y_polygons e
Other_polygons
Select Al |
LClear Al |
1 i3]
Cluster Talerance: IU-UU2U43 ‘3
(] 3 I Cancel |

(K e g
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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 alows 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. »

Adding to atopology
selection

Pressing the Shift key while
selecting a node or edge adds that
node or edgeto the currently
selected topol ogy elements.

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 Topol ogy Edit tool.

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.
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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.

T

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.

%|&%rﬁzm|@

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.

%|&:ﬁgﬁi|@
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When you move a node in a
topology, all of the edges that
connect to it are stretched to
stay connected to the node.
When you move an edge, edge
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
topological relationship
between the node and the other
shared edges, then reestablish
it. Thisis known as a split-move
of the node. You'll need to snap
the node to an edge or to
another topology node.

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 Optionsdialog box, click the
General tab, then click the check
box to Sretch 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 a node

1. Click the Topology Edit tool
on the Topology toolbar.

2. Click the node that you want
to move.

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.

3. Click and drag the node that
you want to move.

%H‘Ezﬁzm@

N

Moving an edge

1. Click the Topology Edit tool
on the Topology toolbar.

2. Click the edge that you want
to move.

3. 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.

%|ﬂrﬁzm@

/ 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.

2. 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.

| 89 H
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Build Topaology Cache

B Show Shared Features

Select Shared Features

1 Clear Selected Topalagy Elements

Mowe To...

Split Edae st Snchor
Split Edge Ak Djstanee

Merge Connected Edges
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Moving a topology
element to a given
location

1. Click the Topology Edit tool
on the Topology toolbar.

2. Click the node or edge that
you want to move.

3. 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.

| 89 5
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Build Topology Cache

&l Show Shared Features

Select Shared Features

Bl Clear Selected Topology Elements

Idove..

Solit Edge st Ssnchar
Snlit Edge st Distance:

Ierge Connected Edges
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Splitting an edge with the
selection anchor

1. Click the Topology Edit tool
on the Topology toolbar.

2. Click the edge that you want
to split.

3. Hold the Ctrl key and click
and drag the selection
anchor to the place where
you want to split the edge.

4. Right-click and click Split
Edge At Anchor.

%Hﬂ:ﬁzEH@

T Build Topology Cache
g Bl Show Shared Features
Select Shared Features
1 Llear Selected Topology Elements
ove..
Move To...

Split Edge

Split Edge Ak Diztance

Merge Connected Edges

W

149



150

Splitting an edge at a
distance from an
endpoint

1. Click the Topology Edit tool
on the Topology toolbar.

2. Click the edge that you want
to split.

3. 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‘Ezﬁzm@

V

Build Topalogy Cache

] Show Shared Features

Select Shared Features

] Clear Selected Topology Elements

Move. .

Move To..

Split Edge A Anchor

Split Edge

Merge Connected Edges

Arrows indicate
edge direction
for purposes of
splitting from an
endpoint.
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. 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 0330.1738

— Split
&' Distance along the edge

" Peicentage of the edge length

[ 7] x|
Cancel |

I?DDD

r Orietation

% From start point of edge

©0

¢~ From end point of edge

151



Making a split-move

Holding the Skey when you move a
topology node and a selected edge
makes the move a split-move. In a
split-move, thetopological
relationship of the node and any
unsel ected edgesistemporarily
broken, then reestablished at the
new location whereyou placethe
node. You must snap the node to an
edge or another topology node to
reestablish the topol ogical
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.

2. Click the Topology Edit tool
on the Topology toolbar.

3. Click the edge to which you
want to move the endpoint
node.

4. 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.

5. 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 E hvironment

Laper

| Verte:-:| Edge |

End |

Hydro_unitz O O
Hydro_region O O ]

- Edit Sketch

[ Edit sketch vertices

[ Edit sketch edges

| Perpendicular to sketch

— 1o

EI|:| Topology Elements
e Topology nodes

@R R |8

x—— Selection anchor

Selection anchor

Build Topaology Cache

El

Show Shared Features

Select Shared Features

El

LClear Selected Topology Elements

Move. ..

Move To...

Split Edge

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. o
-]

The endpoint node of the o
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 edge, the split-move

will be cancelled.

™
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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 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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. Click the Topology Edit tool

on the Topology toolbar.

. Right-click 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‘Ezﬁgm@

Build Topolagy Cache
] Show Shared Features
|

Select Shared Features

F] Clear Selected Topology Elements

ove..
Move Ta...

Split Edge At snchor

Splt Edge At Distance

Ierge Connected Edges

EbpiminG IN ARCMAP



Clearing selected

topology
elements

When you are editing topologi-
cal edges and nodes, you may
sometimes want to deselect
some elements. You can
deselect a given element by
holding the Shift key and
clicking it, or deselect all
selected edges and nodes by
clearing all selected topology
elements.

You can aso click the map with
the Topology Edit tool away
from edges and nodes to clear
the selection.

EpITING TOPOLOGY

Deselecting 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
deselect it.

The topology element is
deselected.

%Hﬂ:ﬁgEH@

Deselecting 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 deselected.

%|m:§gm|@

Build Topology Cache

Hl Show Shared Features

Select Shared Features

cted Topology Elements

Spit Edaetst Snchor
. Split Edge st Distance

Merge Connected Edges

155



Finding out which
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
using the Show Shared
Features command.

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.

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. Click a feature in the list to
make it flash on the map.

%H‘Ezﬁgm@

Build Topology Cache

v Shared Features

@ 3

Select Shared Features

H1 Clear Selected Topalagy Elements

Move...

Move To...

Splt Edge At Anchor
Split Edge Ak 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.

. 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 features in
multiple feature classes, so
more than one feature class
may be listed.

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.

. Click the Close button to

close the Shared Features
dialog box.

| 89 H

)

Build Topology Cache

@ b= Shared Features

Select Shared Features

F1 LClear Selected Topology Elements

Move...

Move Ta...

Solit Edge At Ancharn
Solit Edge st Distance

terge Carnectad Edges
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Selecting features that
share atopology element

(N E

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.

N ~

The features that share the
topology element are
selected.

Build Topaology Cache
HE1 Show Shared Features

H1 Clear Selected Topology Elements

Move. .

Move To..

Split Edge At Anchor
Split Edage At Distance

Merge Connected Edges
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Merging connected
edges within a feature

] ) o N A
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. 9
3. Right-click and click Merge
Connected Edges.
The selected edge is merged
with the adjacent edge, and :
the topology node is Build Topalogy Cache
removed. & Show Shared Features
Select Shared Features
B Clear Selected Topology Elements
Move. .
Mave Ta...

Split Edage At Anchar
Split Edge At Diztance

Merge 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
anew line to replace an existing
edge line.
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Modifying an edge
1.

w N

Click the Topology Edit tool
on the Topology toolbar.

Click an edge to select it.

Click the Task dropdown
arrow on the Editor toolbar
and click Modify Edge. »

%Hﬂzﬁgﬁll@

Creat

& Mew Feature

[

‘?|'| Task:

b1

£ Modiy T asks

- Reshape Feature
- Cut Polygon Featuresz
- Mirror Features
- Extend/Trim Features
- Modify Feature
- Calibrate Route Feature
- Modify Portion of a Line
opalogy Tasks

todify Edge

- Reshape Edge
- At Complete Polpgons
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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 3

[Velete Werter
foves.

ffae o, .

Flip

Trim to Length. .

Delete Sketch  Chil+Delete

Finizh Sketch F2
Finizh Part

Properties...

Fioute Meazure Editing

[Frzertertes
Move...

Move Ta..

Flip

Trimn ta Length...

Delete Sketch  Chil+Delete

Finizh Sketch F2
Firizh Part

Properties...
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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.

g O

Fioute Measure Editing

|Fzertyertes

Delete Wertex

9. Optionally, right-click a vertex

and click Move To.
Move To...

10. Type the new coordinates for Al

the vertex and press Enter. » Trim to Length..

Delete Sketch  Ciil+Delete

Finizh Sketch F2
Finizh Part

Properties...

|1259EI1?.3581| |41?8323.514E|

i 7 i
Foute Measure Editing [3

[risertertes

Delete Vertex

Move...

Flipe
Trim to Length...

Delete Sketch  Chil+Delete

Finizh Sketch F2
Firizh Part

Propertiss...
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11. Right-click anywhere on the
map and click Finish Sketch.

Fioute Meazure Editing

Inzert Yertex
[elete Yertes
e

f e T,

Flip

Trirn to Length...

Delete Sketch  Cril+Delets

Finish Part

Properties. ..
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Reshaping an edge

1. Click the Topology Edit tool. LT

2. Click an edge to select it.

3. Click the Task dropdown e
arrow on the Editor toolbar
and click Reshape Edge. »

| & = Task: |Create New Feature

El- Create Tasks

El- Modify Tasks
| i Reshape Feature

- Cut Palygon Features
- Mirror Features

- Extend/Trim Features
- Modify Feature

- Calibrate Aoute Feature
¢ b Modify Partion of a Line
BT opology Tasks

- Modify Edge

- At 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.

| e~ | > |[2=—0)

Delete Sketch  Chl+Delete

Square andFinizh
Firigh Part

.
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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~ | x| £~ T

h Start Editing
Sitap Editing
Save Edits
Iave..

Sl
Wiyide;..

Bluifer...

CONTN

Copy Parallel...
[fEerae...
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Itersect
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More Editing Tools — p

@ Walidate Features. .

Snapping..

O EES

Editirg Dptions

Geneal | Topologyl Versioningl Urits I EditTasksI Annotationl

Display measurements using I 4 decimal places
7 Ipixels j
Sticky move tolerance: 0 pixelz
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Snapping tolerance: I

™ Show snap tips.
Stream kod

Stream tolerance:

0 map units

Group I 50 points kogether 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 b R

double-click a topology edge
and click a vertex.

7. Click and drag the node or
vertex to a new location. G

The features that share the
node or vertex stretch
proportionately.
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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.

[l

Start Editing
Stap Editing

Save Editz

dowe...
Slit...

7 Diyider.

" d Evifer..

'/V [Eapy Farallel..
Ierge;..
ki
rtersest
Llip.

tore Editing Toolz — p

@ Walidate Features..

Shapping...

Optiaks...

Snapping E nvironment

Layer | Yertexs | Edge | End
ky_points O O O
by lines O O O
My_palygons O O O

-1 Edit Sketch

L[] Edit sketch vertices

-] Edit sketch edges

-] Perpendicular to sketch

=] Topalogy Elements
- Topalogy nodes
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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
you can more easily identify the
errors that you are fixing. You
can change the symbology of
selected topology errors to
make them stand out better
against a given map back-
ground.

EpITING TOPOLOGY

. Click Editor and click

Options.

2. Click the Topology tab.
3. 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.

O NN

|[edtor= | > | # = T
B Start Editing
Sitap Editing
Save Edits

Hove..
Srplif..

Wiyide.
Bufer..
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Snapping..
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Selected Modes:
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Cancel
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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
topology 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.
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h Start Editing
Sitap Editing
Save Edits
Iave..
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Copy Parallel...
[fEerae...
Wi
Itersect
(..
More Editing Tools — p

@ Walidate Features. .

Snapping..

O EES

Editing Dptions

General Tepology IVelswomng' Uitz | Edit Tasks | Annotation

— Active Emars Spmbalagy

[@ Chaose how enors will appear when vou select them,
[Mot available in Archiew]

Faint Ermors: u |
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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.

For more information on symboliz-
ing data, see Using ArcMap.
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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.

4. Click the error type for which
you want to change the
symbol.

5. Optionally, click the button to
draw all of the errors of this
type with a single symbol.

6. Choose a new symbol for
this type of error feature and
click OK.

7. Optionally, click the button to
draw the errors of this type
with unique symbols.

8. Double-click the error symbol
for the rule that you want to
draw with a new symbol.

©

Choose a new symbol for
this type of error feature and
click OK.

10. Click OK to close the Layer
Properties dialog box.
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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.

4. Click Dirty Areas to set the
symbology for dirty areas.

5. Click the button to change
the dirty area symbol.

6. Pick a new symbol for dirty
areas and click OK.

7. Click OK to close the Layer
Properties dialog box.
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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.

EpITING 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.

|@;|R9

Arcinfo and ArcEditor

W¥alidate Topology ]

Are pou zure you want to validate the full extent far the topalogy 'Forest_10_22_Topalagy'?

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
Specified Area button on the
Topology toolbar.

2. Drag a box around the area
you want to validate.
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Arcinfo and ArcEditor

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 in the error, the
geometry of the error, the
feature ID of the features
involved in 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 al 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

Enror Inspector

Show |<Erm|s from all rules: j

Search Now ¥ Emars " Exceptions W Visible Extent only

a separate window. Rule Type [Cossi_ [ Class2 | Shape | Fealwel | Featwe2 | Exceplion T
Finding all topology 1 2
errors
1. On the Error Inspector, check Show: | Errsfom sl s> ’_l =l
' ! Search Mow | v Errurs I Exceptions I “isible Estent only

Errors.

2. Click the Show dropdown
arrow and click Errors from
all rules.

3. Click Search Now.

Rule Type | Class 1 I Class 2 | Shape | Feature 1 I Feature 2 I Erceplion

o

Finding only the errors in
the visible extent

1. On the Error Inspector, check
Visible Extent only.

2. Click Search Now.

Error Inspectar

|

Shiow: |<Errurs from all les> rl.
[~ Erceptions ¥ Vishle Extent anly

Search Mow IV Erors

Rule Type | Clazs 1 | Clags 2 | Shape | Feature 1 | Feature 2 | E xception

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.

e [ Foohant [Foman2 [ Eusepion

ez imcaderiil - Must B Covevne By - Blocks - Rsaderid

Shour | Parcels - Residential - Must Be Cowered By - Blocks © Residential j 22 enors

(Eeachon ] 1 Emors ™ Exceptions ¥ Visible Extent only

Fiulz Type [ Class 1 [ Class 2 [ Shape Feature | | Featurs 2 | Exception -

Must Be Covefed By | Parcels : Residential | Blocks : Residertial | Polygon 961 a False

Must Be Covefed By Parcels : Residential | Blocks © Residertial | Polygon 453 o False

Must Be Covefed By Parcels : Residential | Blocks © Residertial | Polygon 464 o False:

Must Be Covefed By | Parcels : Residential | Blocks : Residertial | Polygon 605 a False ;I

1. On the Error Inspector, check
H <Emars from all nuless =
Exceptions. show: | rL rl |
SearchMow | Errors W Exceptions [ “isible Extent only

Exceptlons are errors that Rule Type | Class 1 | Class 2 I Shape | Feature 1 I Feature 2 I Erception

have been marked as
acceptable exceptions to the
topology rule.

2. Uncheck Errors. e
3. Click Search Now.
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Correcting errors

You can apply a variety of
predefined 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 |nspector.
Depending on the type of error
and the features involved, you
can select, delete, merge,
extend, trim, 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.
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Merging an error area
into a polygon

1. Click the Fix Topology Error
button 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. Zoom To

PanTo

4. Click the feature that you
want to merge the error
feature into.

5. Click OK.

Select Features

Shaw Fule Descriptian. .

Subtract

Create Feature

Mark as Exception

fark &z Ermar

oK

ok A
Cancel |

| ]
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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 |<EHDIS frofn all rules> j i i
Search Bow I ¥ Emars " Exceptions ™ Visible Extent only
Rule Type P Feature 1 | Feature 2
S g A K I
Zoom To
PanTo

Select Features

Show Rule Description...

Subtract

Create Feature

Mark az Exception

I &k as Errar,

i
Cancel |

| 2]
Finding the features that
are affected by an error
1. On the Error |nspect0r, C||Ck Shaw: :<Erlursfmma|\ru\ = - - - -J 1 emor
the error. Search Mow v Errors Exceptions Wisible: Extant only

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.

Fule Type Class 1 Clasz 2 | Shape Featbre 1 | Featurp 2 | Exception

Tt Mol O verlap B ioon
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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.

Shaow I(Enms fioh al nules> [ -
Search Maw I ¥ Emors [ Exceptions I~ Visible Extent only
Fulz Type

Select Features

Show Rule Description...

Subtract

Merge. ..

Create Feature

Iark as Emar
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Getting a description of Errar Inspector ]
H H Show: |<Eno|s from all ules> | =7 enms
;he ru Ie th at IS VIOIated ¥ Emors I™ Exceptions ¥ Visible Extent only
or an error
Rule Type I Class 1 I Class 2 | Shape | Feature 1 | Feature 2 | Exception | LI
Must Be Covered By Baundary OF LatLines Lots Polline 479 a Falz=
1 On the Error Inspector CIle Must Be Covered By Boundary OF Lotlines Lots Polline | 504 1} False
" 1 uustge Eoverej pgoungaw g: II: & = ' T o e g Ea:se =
ust Be Covere aundart oom o alse
:jhe er_ro_r thatfyou want a Must Be CoveredFi Bownda 0l L e T 0 False =
escription of. -
p Select Features
2. Right-click the error and click
Show Rule Description. S
A dialog box appears with a Mark as Exception
description of the error and Herk a5 Eiror

some pictures of geometries
that would and would not

result in this error. Rule Description HE
The errors are marked in red. Fule:  [Must Be Covered By Bounday Of
I Line feat f I
3. Optionally, uncheck Show g pnojcausslionareie
Errors to compare the feature boundaries of area features of
. . another layer.
geometries without the LA
Any line where a feature of the
errors. ling layer iz not coincident with
El baundaries of the area layer is
4. Click OK. anerer

¥ Shaw Errors e

Rule Description 7| x|

Fule: IMusl Ee Covered By Boundary Of

Line features from one layer
muszt be coincident with the
boundaries of aea features of
anather layer.

Any line where a feature of the
ling layer iz not coincident with
boundaries of the area laver 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.

180

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.

[ Catalog
=@ o
E& C MMyl ata
EG MyDatgbase.mdb
H E@ my ! datz
bou Copy Chrl+l
] poly B2 pave [Eirl
X Delete
Fiename F2
Refiesh

Fenistends Yersiomed

Lnalyze

Imnpart
Export
Froperties. .

Polygon Feature Clasz From Lines

Erter a name fr the feature class:

Feature Class...
» Felationship Clazs...
» Topology...

¥ Geometric Metwark.

IF'ongons !

Cluster tolerance:
0000032

©

~TETET

Select the feature classes that will contibute lines:

bioundari

Select a point feature class to establish attributes for
the polpgon features:

()

Cancel |
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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
create new features from
existing features' geometry
using the Construct Features
tool.

You can create multiple line
features by splitting longer
features at the places where
they intersect using the
Planarize Lines tool.

EpITING TOPOLOGY

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.

5. On the Topology toolbar, click
the Construct Features
button.

6. Optionally, type a cluster
tolerance.

7. Optionally, check the box to
Consider existing features of
the target layer in the current
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.

Arcinfo and ArcEditor

DeEDE KON

Tazk: IEreate Mew Feature

'TJ | Target: ILots

[ Consider exizting features of the
target layer in the cunent extent.
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Constructing lines from

the geometry of other
features DEHE kO M

1. In ArcMap, click the Select
Features tool.

2. Select the features whose
geometry you want to use to

construct new line features. : _—9
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 Task: |Create New Feature _v'J | Target: |LotLines _v'J
and click the line feature
class that you want to create

a new feature in.

5. On the Topology toolbar, click . ‘ﬂrﬁ Bl

the Construct Features
button.

6. Optionally, type a cluster
tolerance.

7. Optionally, check the box to
Consider existing features of
the target layer in the current
extent.

rieters
Cancel |

™ Corzider existing features of the 0
This will use existing lines as target laver in the cument extent.

input geometry and will split
such features where selected
lines or polygons cross them.

New line feature follows selected

8. Click OK. polygon feature boundary.
The new features are created
in the target feature class. Where polygons share boundaries,
Two lines are created where two lines are created—one for each
polygons share boundaries. polygon. You can remove duplicate

lines using the Planarize Lines tool.
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Using Planarize to split

sfegmentrs] Wl'th P_Ianfirlze | 1. In ArcMap, click the Select
If you use the Planarize Lines too Features tool.

on lines constructed from polygons -
that share boundaries, overlapping . Select the line features that
line segments are removed. you want to split at

intersections.

3. Click the Planarize Lines
button.

Ot»;kem

N

4. Optionally, type a cluster

tolerance. /

5. Click OK.

Planarize also removes
overlapping line segments— Z
such as those created by

constructing lines from * ‘ = J
polygons that have shared

boundaries.

Planarize Lines

Clugter Taolerance:

meters

Cancel |

The lines are split into
new features where
they intersect.
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Using a digitizer

IN THIS CHAPTER Digitizing is the process of converting features on a paper map into digital
_ ™ format. To digitize amap, you use adigitizing tablet connected to your
* Setting up your digitizing tablet computer to trace over the features that interest you. The x,y coordinates of
and preparing your paper map these features are automatically recorded and stored as spatial data.
» Registering your paper map Digitizing with adigitizing tablet offers another way, besidesdigitizing

freehand, to create and edit spatial data. You can convert features from

almost any paper map into digital features. You can use adigitizer in

- Digitizing features in point mode conjunction with the toolsin ArcMap to create new features or edit existing
features on adigital map.

» Creating features using a digitizer

* Digitizing features in stream mode v, may want to digjtize features into anew 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 datais 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 toolsin ArcMap and discussed how these are used to
digitize features freehand. This chapter will teach you the fundamental's of
editing featuresin ArcMap using adigitizer. 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
haveinstalled the digitizer driver software.

Installing the driver software and configuring
puck buttons

To use adigitizing tablet with ArcMap, it must have WinTab™-
compliant digitizer driver software. To find out if aWinTab-
compliant driver isavailablefor your digitizer, seethe
documentation that came with the tablet or contact the
manufacturer. If you need to know if ArcMap supports your
digitizing tablet, consult the ESRI Web site at www.esri.comfor
the most recent information.

If youinstalled ArcMap beforeinstalling your digitizer, the
Digitizer tab may not appear in the Editing Options dialog box. To
add the tab, you must register the digitizer.dll file. To do this, start
the DOS Command Prompt, which isusually accessed by clicking
Start and pointing to Programs. In the Command Prompt, type
"cd" and a space, followed by the path to the directory where
youinstaled ArcGIS. For example, to register digitizer.dll when
ArcGlSisinstalled inthe default directory, type"cd C:\Program
Files\ArcGIS\Bin" and press the Enter key. Then type "regsvr32
digitizer.dll" and press Enter. If the registration was successful,
the Editing Options dialog box will have the Digitizer tab when
you restart ArcMap.

After installing the driver software, use the WinTab manager
setup program to configure the buttons on your digitizer puck.
You may haveto turn on your digitizer and reboot your machine
before you can use the setup program. One puck button should
be configured to perform aleft mouse click to digitize point
features and vertices; another button should be configured to
perform aleft double-click to finish digitizing line or polygon
features. You may also want to configure a button to perform a
right-click so you can access context menus.
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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 useto 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 ideally should be reliable, up-to-date, flat, and not torn or
folded. Paper expands or shrinks according to the weather. To
minimizedistortion in digitizing, experienced digitizers often copy
paper maps to amore stable material such as Mylar®.

If you know what coordinate system (projection) your paper map
isin, you should set the same projection for the layer you're
digitizinginto. If you are digitizing featuresinto 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 pointsthat you will later use to register the
map to the geographic spacein ArcMap. If your map hasagrid 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 apencil. Give each location a unique number and write down
its actual ground coordinates.

Onceyou’'veidentified at least four well-placed control points,
you can place your map on the tablet and attach it with special
residue-free putty, masking tape, or drafting tape—drafting tape
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looks like masking tape but leaves less residue when it’s removed.
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.

Theerror report includestwo different error calcul ations: apoint-
by-point error and aroot 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 RM S 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 units (generally inches). If the RM S error istoo high,
you can reregister the appropriate control points. To maintain
highly accurate data, the RM S error should be kept under 0.004
digitizer inches. For less accurate data, the value can be as high
as0.008 digitizer inches.

USING A DIGITIZER
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Registering your
paper map

Before you can start digitizing,
you must register your paper
map into real-world coordinates.
This alows you to digitize
features directly in geographic
space.

Registering your map involves
recording the ground coordi-
nates 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 coordi-
nates 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 reregis-
ter your map or register »

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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Registering your map for
the first time

1. After adding a layer to your
map, click Editor 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.

Editor |
Editar ~ | [ 3 |,' Tas

Start Editing
Stop Editing

Save Edits

[MEve: .
Sl
Divide. ..

BUffet. ..

U

oy Paralel. .
i [ e =

(I el
Intersect

i

More Editing Tools »

@ Yalidate Features, .

Snapping. ..

Editing Dptions

General 'Digtizer ITDpoIogy Varsinningl Units | Edit|Tasks Annolationl
[ 1 I
Pn\ntl XDlglhzerl | ' Dligitizer || > kap | | ' kap | Ermrar |
HE 1163 G023 11307 943420 03385
2 5300 5007 713030 943420 03330
3 Bam 1368 713040 942430 03924
4 11 1234 711900 942430 03929
I Enabled Clear | Load... | Save.. |
Digitizer Location [ 3]
RS Error. ||] 2954 map units 1111 1354
Ig_gggg inches

ok——=
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another map that uses the same
control points. These 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—qgreater 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.

Missing Digitizer tab

If you installed ArcMap before
installing your digitizer, the
Digitizer tab may not appear in the
Editing Options dialog box. To add
the tab, you must register the
digitizer.dll file. See* Setting up
your digitizer and preparing your
paper map’ in this chapter for
more information.

USING A DIGITIZER

Saving new ground
coordinates

1. Follow steps 1 through 5 for
‘Registering your map for the
first time’ in this chapter.

2. Click Save.

3. Navigate to the directory in
which you want to save the
coordinates and type a
filename.

4. Click Save.
5. Click OK.

Editing Options EE
General Digitizer |T0pology| Versioningl Linits I EditTasksI Annotationl
Paint | % Digiizer | * Digitizer | %Map | ¥Map | Enar |
7T 1189 5025 71907 543420 10,3985
2 5300 5007 713030 943420 0.3380
3 53 1368 13040 942430 0.3924
4 111 1394 711300 942430 03329
I™ Enabled Clear | Load... Save...
_ Digitizer Location [ 3,5
RMS Emor: [0 3954 map uhits ’7 111 354
Ig_ggzg inches
0k I Cancel | Apply |
Save As [ 7]
Save jn: I {3 digitizing j | ﬁl I |
a ControlPoints. tat
P phices. bt
=] Ticl.tat
File name: Iparcelpoints I_ Sawve I
Save as ype: ITe:-:t file [* but] ﬂ Cancel |

©

o
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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 Del ete 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 displaysthe
current x,y location of the digitizer
puck on the tablet. The coordinates
change as you move the puck along
the tablet surface. Thishelpsorient
you to thelocation you’ re digitiz-

ing.
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Registering your map
using existing tic files or
saved coordinates

1. After adding a layer to your

map, click Editor and click
Start Editing.

2. Click Editor and click
Options.

3. Click the Digitizer tab.
4. Click Load.

5. Navigate to the file you want
to use.

6. Click Open.»

Editing Options

General  Digitizer | Topolog_l,ll Versioningl Units | Edit Tasksl Annotation |

F'ointl # Drigitizer | ' Digitizer | # Map | ' Map | Errar |
1= Eriatied LClear | I:oad...l | Save... |
FitdS Error: map units

" Digitizer Location [ #.%]

l—
l— inches

Cancel Spplir

o]

= 8l &l =E

| 3 digitizing

ki, bat
Ticl . bat

File name: IEontrolPoints.txt

Files of type: | Test file [*.st)

j Cancel |

™ Open az read-only
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The ground coordinates The ground coordinates are displayed.

appear under the X Map and

Dligitizing accuracy A Y Map fields. Editing Options
Always register your map at the — _ . :
start zf eggh digi);izing S&GSlp ion, 7. Click the first record and Genera  Dighet | Topology | Versiring | Unip | Eat ks | Arnetation |
even if this means registering the digitize the first control point Point | % Digiizer | ¥ Diitzer |>?<1'~14§DD? |‘8f4'~;§2|30 [Evor |
same map more than once. Your with the digitizer puck. 2 713030 943420

q g 3 713040 942430
paper map might shift between 8. Digitize each of the other 0 | 4 711500 542430

sessions; reregistering helps
ensure that your digitizingis
accurate. The digitized coordinates

appear in the X Digitizer and

Y Digitizer columns. An error

is displayed for each control I=| Enatiled Clear | Load.. Save..

point, and an RMS error is

displayed in map units and in RS e | map units

control points.

" Digitizer Location [ #.%]

digitizer inches. inches

9. Click OK to register the map. ok |

Cancel Apply

The digitized coordinates are displayed.

E diting Options

General Digitizer | opologyl Versioningl Linits I EditTasksI Annotationl

Paint | % Digiizer | Digiizer | % Map [ ¥ Map | Errar |
I 5025 711807 543420 03985
Z 5300 5007 713020 543420 03980
3 5301 1368 713040 542430 03924
4 11 1394 711500 542430 03929
I™ Enabled LClear | Load... Save...

Diigitizer Location [ 3]

RS Errar: Ig_3954 map uhits ’7 111 1394
Ig_guzg inches

e T Ok Cancel Apply
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Creating features using a digitizer

It's easy to digitize featuresin ArcMap. You can digitize features
into anew map layer or edit an existing layer.

Digitizing modes

Digitizing tablets generally operatein 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 arein 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 islocked to the drawing area.

In mouse mode, the digitizer puck behavesjust like amouse; 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 both to digitize features and access user interface
choices (as a substitute to the mouse) as you digitize.

Whether your digitizer isin 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
toggle between point and stream mode by pressing the F8 key or
by right-clicking with the Sketch tool active and clicking
Streaming from the menu.
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Digitizing by point

When you start a digitizing session, the default is point mode.
With point mode digitizing, you convert afeature 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 precisedigitizing isrequired—for example,
when digitizing aperfectly 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 digitizerivers, 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
completethefeature.

Asyou stream, ArcMap automatically adds vertices at an interval
you specify; thisinterval, expressed in current map units, is called
the stream tolerance. You can change the stream tolerance at any
time, even whileyou'rein the process of digitizing afeature.

You can also digitize using stream mode when you create features
freehand with the sketch construction tools. You can digitizein
stream mode with the Sketch tool, for example, in the sameway
you do from a paper map. The only difference isthat you use the
mouse pointer to digitize freehand.

Adding topology to digitized features

Digitizing creates lines or points that have no topological
relationships. ArcMap provides tools to improve such spaghetti
digitized data, for example, by splitting lines at intersections or
creating polygons from lines. To learn more about topol ogy, 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
is 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 aleft 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 »

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

. Click Editor and click Op-

tions.

. Click the Digitizer tab.
3. Check Enabled to use the

puck in digitizing mode.

. Click OK. »

Editor ¥ | 3 |I > Tas
T StartEditing
Stop Editing

Save Edits

[HE5E
Sl
Divides .

Buffer..

SO

Gopy Farallel..

[MErgE.. .

{Wifeln}

Intersect:

it

IMore Editing Tools »
@ \alidate Features, .

Snapping...

O

Editing Options

General ' Digitizer | Topologyl Versioningl Uriits: | Edit Tasksl Annotation |

Faint | # Digitizer | ' Drigitizer | # Map | ' Map I Error |
1 1169 5028 711907 943420 0.3985
2 5300 5007 713030 943420 0.3380
3 5301 1368 713040 942430 03924
4 111 1394 711300 942430 0.3929

LClear | Load... Save...

Digitizer Location [ %]

RMS Errar: Ig_3954 Tap urits 1111 1204

Iuggzg inches

Ok I Cancel Apply



isin digitizing mode, you must
use your mouse to choose
items in the ArcMap interface—
unless you have used VBA or
another development program-
ming language to configure
additional puck buttons to run
specific ArcMap commands.

Tip

Snapping

To help you digitize featuresin a
preciselocation 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 Sandard toolbar to delete
avertexasyou 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.
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. Click the tool palette

dropdown arrow and click the
Sketch tool.

6. 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
00— 2 +r

i
& o A

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
digitizing. Because the default
stream tolerance is O, 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 »

USING A DIGITIZER

Setting the stream
tolerance

1. Click Editor and click Start
Editing.

2. Click Editor and click Op-
tions.

3. Click the General tab.

4. Type the stream tolerance—
in map units—in the Stream
tolerance text box.

5. Click OK.

Editin;y Dptions

General | Digitizer | Topology | Wersioning | Urits | Edit Tasics | Annotation |

Display measurements using 4 decimal places

Snapping talerance:; 7 | pizels <
Sticky move tolerance: 0 pixels

™ Stretch geametry proportionately when moving a vertex
™ Show snap tips

Streamn Modk

Stream tolerance 25 map units

Group I—zu points together when streaming

T ]

Canicel

Spply

Setting the number of
vertices to be grouped

1. Click Editor and click Op-
tions.

2. Click the General tab.

3. Type the number of vertices
you want to group together.

4. Click OK.

Now when you click the Undo
button while digitizing in
stream mode, the number of
vertices you specified are
deleted.

Editini) Options

General | Digtizer | Topology | Wersioning | Urnits | Edit Tasks | Annotation |

Display measurements using 4 decimal places

Snapping tolerance: 7 [pinels -
Sticky move lolerance 0 pikels

™ Stretch geometiy proportionately when moving a vertex
™ Show snap tips
Stream b od

Stream tolerance: 25 map units

roup [ 20 prints togelher when stieaning

Coc ]

Cancel

Apply
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Undo button. For example, if
you set this 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
Streaming 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.

Snapping

To help you digitize featuresin a
preciselocation on an existing
layer, you can use the snapping
environment. For information on

snapping, see Chapter 3, ‘ Creating

new features'.
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Digitizing a feature in
stream mode

1. Click Editor 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.

6. Check Enabled to use the
puck in digitizing mode.

7. Click OK.

8. Click the tool palette

dropdown arrow and click
the Sketch tool. »

Editing Options

General Digitize |T0pology| Versioningl Uitz I EditTasksI Annotationl

Paint | % Digiizer | ¥ Diglizer | ¢ Map | ¢ Map | Enar |
1 1169 5028 711907 943420 0.3985
2 5300 5007 713030 943420 0.3920
3 530 1368 713040 942430 0.3924
4 111 1394 711300 942430 0.3929
Llear | Load... Save..
_ Diigitizer Location [ #,7]
RMS Emor: [0 3954 map uhits 1111 1394
Ig_ggzg inches

(6]

ak. I Cancel Apply

Editor = | 8 ||7|: Task:r

021
A0
& & A
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Choosing interface
elements while streaming
When you' rein the process of
digitizing a feature in streammode
and want to interact with the
ArcMap interface using your
mouse—for example, to change the
streamtolerance or undo an
action—you must first switch back
to point mode by pressing F8. After
you have finished interacting with
the interface, you can resume
streaming by pressing F8 again.

Configuring a puck button
for streaming

Instead of choosing Sreaming
fromthe context menu, you can
configure one of your puck buttons
using any devel opment program-
ming language, such as C++ or
VBA, to activate stream mode
digitizing. To learn more about
configuring your puck buttons and
customizationin general, see
Exploring ArcObjects.

USING A DIGITIZER

9.

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.

Snap To Feature »
Direction. .. Chrl+A
Deflection. . Crr+F
Length. .. Chrl+L

“hange Length

Absolute X, V... Fé&

Delta ®, ... Chrl+D
Direction/Length...  Ctrl+G

Parallzl Chr+P
Ferpendicular Chrl+E
Segment Deflection,. . F7
Replace Sketch

Tangent Curve. .. Chrl+T

Streaming

Delete Sketch  Chrl+Delete
Firish Sketch Fz
Square and Finish

Firish Part

— ]

—0

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
of other features. ArcMap has many tools you can use to create new
. _C?pyinlg aline at a specific features based on features already in your database.
Mights For example, you can construct aline that isaparallel 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 asafloodplain
« Creating a mirror image of a around ariver. You can create a new feature by combining or intersecting
i existing features; you can also create a mirror image of a feature or set of
« Merging features from the same features.
layer into one feature In this chapter, you'll learn how easy it isto perform these tasks using

» Combining features from different variousigelsinArcMgp,

layers into one feature

» Creating a feature from features
with common areas
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Copying a line at
a specific interval

The Copy Parallel command
copies aline parallel to an
existing feature at a distance you
specify. If you give a distance
that is positive, the lineis copied
to the right side of the original
feature. A negative distance value
copies the line to the | eft.

You might use the Copy Parallel
command to create a street
centerline or to create agasline
that runs parallel to a road.
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1. Click the Edit tool.

2. Click the line you want to
copy.

3. Click the Target layer
dropdown arrow and click
the layer to which you want
the new line to belong. »

Edtor v K| &~

Target Igas
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CREATING FEATURES FROM OTHER FEATURES

4. 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.

Editar * |
T StartEditing
Skop Editing

Save Edits

Maove. ..

Split...
" Divide...
, Buffer..,

[Merde.. .
ricm
Intersent

Clip...

More Editing Tools »

@ yalidate Features. .,

Snapping. ..

Qpkions...

e O

Distance: |1 5

Corners

% Mitered
 Bevelled
£ Founded

V¥ Remove selntersecting loops

Cancel

o
_Goea |

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 awell that’s contaminated
or to represent a floodplain
around ariver.

You can buffer more than one
feature at atime, 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.) »

i — |f .

contamination zone

~buildings
i rivers
i lakes
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CREATING FEATURES FROM OTHER FEATURES

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.

atart: Editing

A buffer is created at the
specified distance.

Mg i=igy

Interseal:

Distance x|

1000 '

A buffer of

1,000 map units is
created around the
point.
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Creating a mlrror 1. Click the Edit tool. Eljltl:lr - | b" ‘? -

2 2. Click the feature or features
Image Of a that you want to mirror.
feature 3. Click the Task dropdown

) ) arrow and click Mirror
The Mirror task creates a mirror Features.

image of selected features on the .
other side of a straight line you 4. Click the tool palette

create. You might use the Mirror dropdown arrow and click the
task to create houses in a Sketch tool.
housing development where 5. Construct a line by clicking I |
houses are mirror images of the once on the start point and é
ones on the opposite side of once on the endpoint. »
the street.
Editor |
. Editor = | 3 ”7|: Task: |Create Mew Feature LI |

— [l Create Tasks =
f "f -Ir. Creake Mew Feature
Ar ././' {-' r . Create 2-Point Line Features
- Modify Tasks
@ }6 4‘ - Reshape Feature

- 1_uk Palvgon Features

&= [lirror Feature: ——0

- Extend/Trim Features
. - Iodiry Feature
1 Modiy Feat

5 - _alibrate Route Feature
- Modify Partion of a Line
AlSO, as ShOWﬂ in the example, - 5eleck Features Us?ng aLine
g . - Select Features Using an Are.
the Mirror task provides an easy &) Topalogy Tasks
way to add gas services to parcels - ModiFy Edge
that mirror the services on the ""ieihc‘gﬂe Etligte o
other side of the street. At ompiEte Folyaens
4| | »
Other ways to construct a
line ?
You can also use the Distance— e SLLLIELILLH o

Distance and I nter section tools to
create the endpoints of the line.
For more information, see

Chapter 3, ‘ Creating new features'.
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After you digitize the end- New features
point, a mirror image of the
feature or features is created. | |
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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 aline 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

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
new feature to belong. »

Edtor v M| £~

Landuse Parcel: E
-~ Utility device
o Ultility ds_ckt
Landuse streetedge
Landuze centerline
Landuze buildingz

[ | snidusze Parcels
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4. Click Editor and click Merge. Im‘

5. Click the feature that you B .
want to merge the other )

. Stop Editing
feature or features into.

Save Edits
The selected features are

merged into one. Mave. ..

6. Click OK. Sl
e, .,

Buffer...

el S

Copy Farallel.,

Unian

Interseck

Parcels are merged into one.
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Combining
features from
different layers
into one feature

The Union command lets you
combine features from different
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 anew rock classifica-
tion layer given selected clay and
quartz polygonsin 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—Iline 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. »

Edtor v M £~

zales teritory - C E

- gales territary -
- gales terntory -
e sales teritory -
- gales terntory -
- ZIP Codes

- counties

- ghates

- parks

- airports

- lakes

wE ™ -

Lo
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4. Click Editor and click Union.

The selected features are
combined into one.

Urion

(i

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 is
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 of 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—Iline or polygon. »

i — |f .

zales termtory - C E

- gales termtony - A
- gales territary - B
C

- gales territary - D
- ZIP Codes

- counties

- ghates

- parks

- airports

- lakez
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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 afew examples of how easy it isto modify features while
editing in ArcMap. The editing tools, commands, and tasks provide avariety
of ways to make changes to existing features.

Many of the functions described in this chapter will react differently with
datainvolved in atopology. If your project involvesworking with topol ogical
data, you should also read Chapter 4, * Editing topology’, to further
understand the tools and functions rel ated to topol ogical rules and
relationships.
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Splitting a line or
polygon

Using the editing tools, you can
easily split line and polygon
features.

To manually split one line into
two, use the Split tool. The line
is split at the location where
you clicked with the mouse.
The attributes of the original
line are copied to each of the
new lines. In the example
shown, the Split tool is used to
divide a street centerline into
two features in anticipation of a
new centerline being added
between the parcels.

You can aso split a line into
two using the Split command on
the Editor menu. Use the Split
command when you know the
distance at which you want to
split the line, measured from
either the first or last vertex.
You can also use this command
when you want to split aline at
a certain percentage of the »

Using snapping to split a
line

If you want to use the Split tool to
split aline at a specific vertex, use
the snapping environment to snap
the pointer precisely to the vertex.
For more information on snapping,
see Chapter 3, ‘ Creating new
features'.
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Splitting a line manually

1. Click the Edit tool.

2. Click the line you want to
split.

3. Click the Split tool.

4. Click the spot on the line

where you want it to split.

The line is split into two
features.

Edor ~ | M| 2~

Fdsii=ll=
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original length. You might use Splitting aline at a

the Split command to split a specified distance or
power line at a known distance

along the line when you want to percentage

add an ellectrical polg that 1. Click the Edit tool.

RIS MBI A ES 2. Click the line you want to
The Split dialog box displays split.

I [E7giin Gif (71 Elfe 3. Click Editor and click 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
task. The polygon is split
according to a line sketch you
create. The attributes of the
original feature are copied to
each of the new features.

EDITING EXISTING FEATURES

Edior v | & &~

Editor |
Editar ”T|ﬁj Tas

Start Editing
Skop Editing

Save Edits

Move. .,

O

A Divide...

& Buffer...

'/:_/ ey Barallel, .
Merge...
(] pf=i)
Intersert

Clip...

More Editing Tools >

@ ‘alidate Features...

Snapping. ..

opkions...
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Controlling how attributes
are handled

If you' re working with geodatabase
features, you can set up split
policiesthat control the behavior of
an object’sattributeswhenitis
split. For more information on split
policies, seeBuilding 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.

. Click From Start Point of Line

if you want to split the feature
starting from the first vertex.

Click 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: |254.53|]5
— Split

% Distance along the line

= Weasure slong the line

"~ Percentage of the line length

Cancel

i

—

— Orientation

& Fram Start Point of Line—

™ Fram End Point of Line —

The line is split into two

according to the distance and
orientation you specified.
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Cutting a polygon shape
out of apolygon

You can use the Cut Polygon
Featurestask to create a sketch
that acts like a cookie cutter,
splitting the polygon intwo. Smply
create aline sketch that closesin
onitself by double-clicking
precisely on thefirst vertex of the
sketch to finishit.

Other ways to construct a
sketch

You can also use the Distance—
Distancetool, the Arc tool, or the
Inter section tool to create a sketch.
For moreinformation, see
Chapter 3, ‘Creating new
features'.

Using snapping while
cutting polygons

Make sure your sketch cuts
completely through the selected
polygon. Turning on edge snapping
often helps ensure that the cut
operationiscompleted.

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.

Editor * | = | f|'| Task: |Cut Polygon Features ;I

0 21tc

S0

& oA

0

- Create Tasks

Create Mew Feature
i Create 2-Paint Line Features
[=1- Modify Tasks

- Reshape Feature

B Lk Polvgon Features

- Mirror Features

- Extend/Trim Features

- Modify Feature

- Calibrate Rouke Feature

- Modify Portion of a Line

- 5elect Features Using a Line
- Select Features Using an Are
- Topology Tasks

- Modify Edge

- Reshape Edge

- fuko Complete Palygaons

4| | »

The sketch divides the

polygon into two features.
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Trimming a line

The Trim to Length command
on the Sketch context menu
reduces the length of aline,
trimming a distance you specify
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. »

Shortcut for modifying
features

Instead of using the Modify Feature
task to change a featureto its
sketch, you can click the Edit tool
and double-click the feature you
want to modify.

Trimming from the first
vertex of a line

You can trima line fromthe first
vertex instead of the last. See
‘Flipping alin€’ in this chapter.

Shortcuts for finishing a
sketch

When you' re finished modifying a
sketch, you can press F2 to finish
it. Smply 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 to
Length.

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.

Modify Feature

|

Editar H_Dl-| & Tak

@

El Create Tasks

=1 Modify Tasks

[=]- Topology Tasks
- Modify Edge

- Create Mew Featurs
L Creats 2-Paint Line Features

- Reshape Feature

+ Cuk Palygon Features
- Mirror Features

- Extend|Trim Features

- Calibrate Route Feature
- Modify Portian of a Line
- Select Features Using a Line
- Select Features LUsing an Are.

- Reshape Edge
- Auka Complete Palygons

| »

Delete Sketch  Chil+Delete
Finizh Sketch Fz
Finizh Part

Froperties. .

Trim =]

I —

The original line is trimmed to 20 map units. You can also type
the length in other units by specifying a distance unit
abbreviation—km, m, ft, and so on—with the value you enter.
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This is 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 is 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. »

Other ways to construct a
sketch

You can also use the Distance—
Distancetool, the Arc tool, the
Tracetool, 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 aline
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. »

Editar = | 3 | y ¥ Task:
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Extend Trim Features j

[)- Create Tasks
i Create Mew Feature

- Create Z-Point Line Features
[~ Modify Tasks

- Reshape Feature

- Cut Polygon Features
- Mirror Features
®EEctend/ Trim Features
- Modify Feature

- Calibrate Route Feature

- Madify Portion of a Line

- Seleck Features Using a Line
- Select Features Using an Are
[=1- Topology Tasks

- Modify Edge

- Reshape Edge

- Auto Complete Polygons

< | »

—©

Snap To Feature

Direction. .. Chrl+a
Deflection... Chrl+F
______ . Length... Chrl+L
change Length
Absalute ¥, V... Fé
Delta ¥, ¥... Chrl+D
Direction/Length...  CerG
Paralle| Chrl+P
Perpendicular Chrl+E
Segment Deflection...  F7
Replace Sketch
Tangent Curve. .. ChrHT
Streaming Fg

Delete Sketch  Chrl+Delste

Sauare and Finish
Finish Part
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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 |ine 1. Click the Task dropdown

arrow and click Extend/Trim

The Extend task is the opposite Features. [ b= e =
. . . . o & 7| Creats New Feature
Of the Trlm tag(x eXtendI ng 2 CI|Ck the Ed|t tOOI. .}, j (- ---Ereats gl-Pm:t LitneFeatures

selected lines to a line you
construct. Consider the roads
and coastline example shown in
the Trim task. If your database 4. Click the tool palette

i H ; £ Madify Tasks
Click the line or lines you © B | rehaerestne

want to extend Cut Polygon Features

Mirror Features n

Modify Featurs
Calibrate Route Feature

has some roads that should end dropdown arrow and click ity et o 3 e
at the coastline, but instead the Sketch tool. e Peatures i::;::;l
. . =N ‘opolor asks
SEt)(()p s(?o;;kygu (éould_ use the 5. Construct a line to which you s And
Sktenh task. yf rk?w 'ng al' want to extend the selected e s Polygons
etch on top of the coastline, line or lines. | .

you can extend the roads to the
sketch you drew. 6. Right-click anywhere on the

map and click Finish

Sketch.» —e
Other ways to construct a
sketch
You can also use the Distance—
Distancetool, the Arc tool, the

Tracetool, or the Intersection tool
to create a sketch. For more ? Snap Ta Feature »
- iy

information, see Chapter 3, Direction... Cirbea
‘Creating new features'. Deflectian. .. Ciri+F
I Length... Chrl+L

Change Length
Absolute ¥, ... Fé&
Delea ¥, ¥... Chrl+D

Direction/Length...  Chrl4+G

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

Replace Sketch

Tangent Curve... Chrl+T

Skreaming F&

Delete Sketch  Chrl+Delete

Square and Finish)
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
Featurestask, lines can be
extended using the advanced editor
Trimand Extend tools as well as
specific topology correction
methods when working with The lines are extended to where the sketch was drawn.
topologies. These additional
functions are only availablewith
ArcEditor and Arclnfo software
packages.
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Flipping a line

When you modify a line by
trimming or extending it, the line
is automatically trimmed or
extended from its last vertex.

However, if you prefer to trim or
extend aline 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.

Working with topologies

For linefeature classesor
shapefilesthat are part of a
topology, thelinedirectionis
involved with the topological rules,
and theflip function will not be
permitted. For moreinformation
on working with topologies, see
Chapter 4, ‘ Editing topology’ .

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 in-
verted. 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.

Editar = ||T|| f * Taski |Madify Feature j

[ Create Tasks
i Create Mew Feature
i Create 2-Paint Line Features

[=- Modify Tasks

- Reshape Feature

- Cut Polygon Features
- Mirror Features

- Exctend] Trim Features

- Calibrate Route Feature

- Madify Portion of a Line

- Select Features Using a Line
- Select Features Using an Are
= Topalagy Tasks

- Modify Edge

- Reshape Edge

- dukn Complete Polygons

| | »

ot Masre filtrg ¥
It Vertax

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
aong a primary line.

You can create a specific

number of points that are
evenly spaced, or you can
create points at a distance
interval you choose.
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. Click the line you want to

. Click Editor and click C

Click the Edit tool. E ditor 'r| [

divide.

. Click the Target layer

dropdown arrow and click the
point layer containing the
type of points you want to

place along the line. Uty devios E

Divide. »

Landuse shestedge
Landuse centerline
- Landuss buidings
. Landuse Parcels

Editor |

T startEditing
Stop Editing

Save Edits

Mowve. ..

Split...

ra
' Buffer...

',:/' Eopy Fatallel,

[ErGE
{5 ]|
Intersect

Clip...

More Editing Toaols »

@ ‘alidate Features. ..

Snapping. ..

Ophions...
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5. Click the first option and Divide EE
type a number to place a

specific number of points + Place |2 pointz alang the line, spaced evenly

evenly along the line. Place points separated by every IU-U'I 35 uniits
Or click the second option {~ Place points separated by every |14':|2-':|2?5 measure units

and type a number to place
the points at a specific
interval in map units.

Cancel

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. -

3
.

*

6. Click OK. The line is divided by points.

The line is divided by points
placed along the line as
specified.

EDITING EXISTING FEATURES 225



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 is added to the feature. »

Other ways to construct a
sketch

You can also use the Distance—
Distancetool, the Arc tool, the
Tracetool, or the I nter section 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.

2. Click the Edit tool.

3. 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 ¥ | [ 3 | &> Task

0 2t¢c

Al
& D 3

Reshape Feature ;I

= Create Tasks

Create Mew Feature
i Create 2-Point Line Features

= Modify Tasks

- Cut Polygon Features

- Mirror Features

- Extend|Trim Features

- Modify Feature

- Calibrate Route Feature

- Modify Portion of a Line

- Select Feakures Using a Line
- Select Feakures Using an Are

[=- Topolagy Tasks

- Modify Edge
- Reshape Edge
- Auta Complete Palygons

| »

Snap To Featurs
Direction...
Deflection. ..
Lenath. .
Change Length
Absolute %, V...
Delta ¥, V...

Farallel

Perpendicular

Replace Sketch
Tangent: Curve...

Straaming

Delete Sketch  Chri+Delete

Sguare and Rl
Finish Part

DirectionjLength..

Segment Deflection... 7

Chel+A
Chrl+F
Crl+L

F&

Chrl+D

. G
CtrP
Ctr+E

Chrl+T

F8
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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.

227



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
incorrectly shaped. Using the »

Adding vertices from the
last vertex

You can add verticesto a feature
beginning fromthe last vertex of
the sketch. Click the Edit tool and
double-click the featureto seeits
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| .? > Task:

Modify Feature ;I

@

[=)- Create Tasks

[=I- Topology Tasks

<]

[=)- Modify Tasks

Create New Feature
‘- Create Z-Paint Line Features

- Reshape Feature

- iZut Pokygon Features
- Mirror Features

- Extend/Trim Features

- Calibrate Route Feature
- Madify Portion of a Line
- Select Features sing a Line
- Select Features Using an Are.

- Madify Edge
- Reshape Edge
- futo Complete Polygons

| »

Feouke Measure Editing »

[Elebe Werbex
[AEwE

[EveTa. .

Flip

Trim ka Length...

Delete Sketch  Chrl+-Delete

Finish Skekch Fz

Firish Part

Properties. ..

A new vertex

is added to
the sketch.
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aerial 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
thischapter.

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 = ”_Pl-| .? * Task:

Modify Feature j
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[=]- Create Tasks

- Create Mew Feature

-~ Create 2-Paoink Ling Features
[=]- Modify 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

- Modify Edge

- Reshape Edge

- Auko Complete Polvgons

| | >

Route Measure Edting »

IsertYeriex

Mo,
Mowe To..

Flip

Trim ta Length...

Delete Sketch  Chri+Delete

Firish Sketch F2
Firish Part
Properties.
Snap To Feature »
Direction. .. ChrHa
Deflection, .. Chrl+F
Length... CtrkL

Change Length

Absoluts %, ¥... F6
Delta ¥, ¥... CirlD
DirectionfLength...  CtrbG
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Segment: Deflection...  F7

Replace Sketch
Tangent Curve...  Chl+T

Streaming F8

Delete Skekch  Chrl+Delste

Sguare and s
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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. »
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Dragging a vertex

1.

Click the 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.

The pointer will change
appearance to have four
small arrows surrounding a
circle.

Click and drag the vertex to
the desired location.

Right-click over any part of
the sketch and click Finish
Sketch.

The feature is reshaped.

Modify Feature EI
=] Create Tasks

Create Mew Feature

.. Create 2-Paint Line Features
- Madify Tasks

- Reshape Feature

- Cut Polygon Features

- Mirror Features

- ExtendTrim Features

- Calibrate Route Feature

- Modify Portion of a Line

- Select Features Using a Line
- Select Features sing an Are.
[=1- Topology Tasks

- Modify Edge

- Reshape Edge

- Auka Complete Palygons

KN i

The vertex is moved, and the feature is reshaped.
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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 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 specifying
the equivalent location in x,y
coordinates.

Maintaining a feature’s
shape when moving a
vertex

You can also move a vertex without
changing the shape of the feature.
For moreinformation, see
‘Sretching a feature's geometry
proportionately’ in this chapter.

EDITING EXISTING FEATURES

Moving a vertex by
specifying x,y
coordinates

1. Click the Current 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.

4. Right-click and click Move To.

5. Type the x,y coordinates
where you want to move the
vertex.

The vertex is moved. »

Finish Sketch Fz
Finish Part

Editor ¥ ”IT| # = Task [Modify Feature =l

[F)- Create Tasks
o Create New Feature
i Creake 2-Point Line Features

= Modify Tasks

- Reshape Feature

- Zuk Polygon Features
- Mirror Features

- Extend| Trim Features

- Zalibrate Route Feature

- Modify Portion of a Line

- Select Features Using a Line
- Seleck Features Using an Are.
[=)- Topology Tasks

- Modify Edge
- Reshape Edge
- ko Complete Polygons
N ! 8
B 000
Route Measure Editing »
Imsert Vertes:
Dielete Verkesx
Flip
I’—‘%J Trim to Length...
‘I S Delete Sketch  Chrl+Delete

Properties...

2211283 2822 |388?1 561 54

- T

—_The vertex is moved according
to the coordinates you specified.

231



. the sketch and click Finish
Undoing a vertex move

, Sketch.
If you move a vertex and don't
want it to stay in the new location, The feature is reshaped.
click the Undo button on the
ArcMap Sandard toolbar. The
vertex returnsto itslast 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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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 origina location of the
vertex as the origin (0,0) is
used, and the vertex is moved
to the new location using the
map unit coordinates you
specify—(15,5) in this example.
After the vertex is moved and
the electrical line is reshaped,
you can snap the pole feature
to the vertex in its new location.
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Moving a vertex relative
to its current location

1.

Editar = ”|T| f ¥ Task:

Maodify Feature

I

Click the 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.

5. Type the delta x,y coordi-

nates where you want to
move the vertex. »
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- Reshape Edge
- fiuko Complete Paolygons

- Select Features Using a Line
- Seleck Features sing an Are
[=]- Topology Tasks

| »

Feoute Measure Editing
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Delete Sketch

Finish Sketch
Finish Part

Chr+Delete

F2
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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 proper-
ties 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.

How do | know which
vertices | have selected?

Asyou select verticesinthedialog
box, they change color on the map.
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Deleting multiple vertices
from a feature

1. Click the Edit tool and select
the feature whose shape you
want to modify.

2. Click the Task dropdown
arrow and click Modify
Feature to place the shape of
the feature in the edit sketch.

3. Right-click the sketch and
click Properties.

4. Select the vertices that you
want to remove by holding
down the Shift key and
clicking vertices from the
table. Use the Shift or Ctrl key
to select more than one
vertex.

5. Press the Delete key or right-
click the selected vertices
and click Delete.

The selected vertices are
deleted from the sketch.

6. Click Finish Sketch.

Route Measure Editing »

Insert Vertexs
Delete Vertesx
Mave...
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Fip

Trim to Length...
Delete sketch
Finish Sketch
Finish Part
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Modifying the

X,y coordinates

If you don’t want the added point to
be exactly at the midpoint between
two vertices, click the x or y column
and type a new coordinate for the

point.

Insert vertices after a
selected vertex

You caninsert vertices either before
or after the vertex that you right-
click.
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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 Mzasure Editing [ 3
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Dreleke Werkex
Mawve. ..

Maowve To...

Flip
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How do | know which parts |
have selected?

When you select a part fromthe
Sketch Propertiesdial og box, the
segments for that part will appear
thicker.

EDITING EXISTING FEATURES

Removing a part from a
multipart feature

Click the Edit tool and select
the feature you want to
remove a part from.

2. Click the Task dropdown
arrow and click Modify
Feature to place the multipart
shape in the edit sketch.

3. Right-click the sketch and
click Properties.

4. Right-click the part that you
want to remove and press the
Delete key or right-click and
click Delete.

5. Click 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 fromthe
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 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.

——-ﬁr_-- Rauke Measure Editing

»

s Lfisert Vertex
Delete Vertex
Move, .,

Move T,

Flip

Trim ko Length. ..

Delete Sketch

Firish Sketch
Firish Part

Chrl+Delete

F2

0=

L‘EI?'

Task:

Modify Feature j

[ Create Tasks

[ Modify Tasks

- Create Mew Feature
-Zreate 2-Point Line Features

- Reshape Feature

- Cuk Polygon Features
- Mirror Features

- ExtendTrim Features

Edit Sketch Properties [
[ I I I |
] 0 1119979 381178 0.0000 -

11119977 381178 24,8645

z 1119976 38.1180 39.2018

3 y-ll19970 31186

4 |-111998  3E0190 193.7935

5 |-111.9948 381193 38,3745

& |-111.9946 381134 72,6918

7 |-1119943 smngr 4060593

8 |-111.9942 381203 463.9155

3 |-111.9942 381204 478.2564

10 |-111.9938 381208 518.2978

11 |-111.9928 381208 621.5128 =

Finish Sketch

o

[ Topology Tasks

1

Feature
- Calibrate Route Feature
- Modify Portion of a Line
- Select Features Using a Line
- Select Features Using an Are.

- Modify Edge
- Reshape Edge
- Auka Complete Pokygons

| »
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Scaling features

You can scale a feature—make
the entire feature larger or
smaller—using the Scale tool.
The feature is scaled based on
the location of the selection
anchor—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
dlightly different—for example,
subdivision parcels from a
surveyor. You can use the Scale
tool to scale parcels so 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 toal is
available from the Editor

=

Click the Edit tool.

. Click the feature you want to

scale.

3. Click the Scale tool.
4. Move the selection anchor if

necessary.

. Click and drag the pointer

over the feature to scale it as
desired. »

Edior v | & &~

category. For more information
on adding a tool to a toolbar,
see Exploring ArcObjects or
Using ArcMap.

Moving the selection
anchor

To move the selection anchor of a
feature you want to scale, hold the
scaling pointer over the anchor
until theicon changes. Then, click
and drag the anchor to a new
location.

==
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) when you're finished scaling
Scaling more than one
the feature.
feature

You can scale more than one The feature is scaled.
feature at the same time. Smply

select all the desired featuresand

move the sel ection anchor to the

desired location before using the

Scaletool.

Undoing scaling

Toreturn a featureto its original
size after scaling it, click the Undo
button on the ArcMap Sandard
toolbar.

Scale factor

You can scale features using a scale
factor instead of dragging the
mouse. Pressthe F key to set the
scalefactor.

Scaling with snapping
Pressthe Skey to add an auxiliary
selection anchor to thefeature 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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The feature is scaled.
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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 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.

2. Click Editor and click Clip.
3. 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.

EBuffer Distance: |1 gl

‘when clipping features
" Preserve the area that intersects

& Discard the area that intersacts

Cancel |

o

Editor * ‘ | 3 ‘
b starkEdting
Stop Editing

Save Edits

Move. ..
plit. ..

A Divide...

& Euffer...

A/ CopyFarallEl..
IErEE:..
o

Intersect

More Editing Tools

@ Yalidate Features. ..

Snapping...

Opions...

3
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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 avertex. 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.

When you stretch a feature proportionately, the proportions of
the feature’'s segments are maintained, thereby maintaining the
general shape of the feature. Thisisdifferent from moving a
vertex to reshape a feature.

The graphics below show the difference between moving avertex
to reshape afeature and moving avertex while maintaining the
shape of the feature. The three graphics on the top show how a
featureis modified when its upper-right vertex ismoved 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.

Proportionate stretching on R |
* ¥, s
- .
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
proportionately 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 maintained,
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
subdivision parcels is accurate,
but the data for the utility lines
is 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 propor-
tionately, you can make it fit
accurately with the parcels
without losing the general
shape of the line. »

EDITING EXISTING FEATURES

. Click the Task dropdown

arrow and click Modify
Feature.

. Click the Edit tool and click

the feature you want to
stretch.

. Click Editor and click

Options.

. Click the General tab.
5. Check the check box to

stretch the feature
proportionately.

Uncheck the check box if you
want to reshape the feature
without maintaining propor-
tionate geometry.

. Click OK. »

Editor = |’_il~| p > Task:

Modify Feature LI

o

Editar ~ | 3 |
N Stark Editing,

Stop Editing

Save Edits

Move...
St
.f. Dider ..
’ Buffer...
/‘.‘/ Copy ParallEl..
Metae..
Wpion:
Iitersect
lip...
Maore Editing Tools »
B, validate Features. ..

Snapping...

E——O

Editing Options

- Topolagy Tasks

[ Create Tasks

Create Mew Feature

. Create 2-Point Line Features
[ Modify Tasks

- Reshape Feature

- Zuk Polygon Features
- Mirrar Features

- Extend)Trim Features

- Calibrate Route Feature
- Modify Portion of a Line
- Select Features Using a Line
- Select Features Using an Are:

- Modify Edge
- Reshape Edge

- At Complete Polygons
| »

General |Topo\ogy| Vers\oningl Units | Edit Tasksl Annotationl

Dizplay measurements Lsing 4 decimal places

7 [pinels -

Sticky move talerance: 0 pixels
e——IU Stretch geometry proportionately when moving a vertes

™ Show snap tips.

Shapping tolerance:

Stream Mod

Stream tolerance,

U map units
Group l_su points tagether when stieaming

Foc | cocel | eppy |
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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
reshapeit, see‘ Sretching 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.

— 7 — —

Route Measure Editing »
Insert Vertex

Deebe bertex

5 e

e T

Flip

Trim b Length,..

Delete Sketch  Crl+Delete

Finish Part

/ Properties...

w The feature is stretched

proportionately.

EbpiminG IN ARCMAP



Spatial adjustment

IN THIS CHAPTER

About spatial adjustments
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 supportsa
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 away for you to transfer the attributes from one
feature to another. Thistool is called the Attribute Transfer tool and relies on
matching common fields between two layers. Together, the adjustment and
attribute transfer functions availablein 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 elementscalled displacement links.
You may create these linksinteractively, pointing at known
source and destination locations, or by loading alink text file or
control pointsfile.

By default, ArcMap supports three types of transformations:
affine, similarity, and projective.

e

\

Displacement
Link

Before Transform

After Transtorm
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An affinetransformation can differentially scale, skew, rotate, and
translate the data. The graphic below illustrates the four possible
changes:

=

L

Differential Scaling Skew
F 3 -
Py,
Roatation Tranzlation

The affinetransformation functionis:

X' =Ax+By+C
y' =Dx+Ey+F

wherex andy are coordinates of theinput layer andx’ andy’ are
thetransformed 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 affinetransformation requires aminimum 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.

Thesimilarity transform functionis:
X'=Ax+By+Cy =-Bx+Ay +F
where:

A =s.cost

B=s-sint

C =trandlationinx direction
F=trandationiny direction

and:

s=scale change (samein x and y directions)
t = rotation angle, measured counterclockwise from the x-axis

A similarity transformation requires aminimum of two
displacement links.

The projectivetransformation is based on amore complex formula
that requiresaminimum 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 moreinformation, please refer to one of

the photogrammetric textslisted in ‘ References’ at the end of this
section.

SPATIAL ADJUSTMENT

Understanding residual and root mean square

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. Thisisknown astheresidual error; itisa
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.

AnRMSerror iscalculated for each transformation performed. It
indicates how good the derived transformation is. The following
exampleillustratesthe relative location of four destination control
points and the transformed source control points:

e B
-

-+- Destination control points

—|_ Transformed source control points

m Errors
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The RM S error measures the errors between the destination Rubber sheeting
control points and the transformed locations of the source

control points. Geometric distortions commonly occur in source maps. They may

beintroduced by imperfect registration in map compilation, lack
of geodetic control in source data, or avariety of other causes.
Rubber sheeting corrects flaws through the geometric adjustment
of coordinates.

z z z z
e+ e+ + .. +e
RMS error = 1 z ] n

Thetransformation is derived using least squares, so more links
can be given than are necessary.

The source layer—drawn with solid lines—is adjusted to the
more accurate target layer.

During rubber sheeting, the surfaceisliterally stretched, moving
features using a piecewise transformation that preserves straight
lines. Similar to transformations, displacement linksareusedin
rubber sheeting to determine where features are moved.

Conflation applications use rubber sheeting to align layersin
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 Laper Target Layer

SPATIAL ADJUSTMENT

Attribute transfer

Attribute transfer istypically used to copy attributes from aless
accurate layer to amore 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 amore
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 Adjustment = | k _,(+ _?' <?}| B B ,PE] :ﬁf | ?
- L
Set adjust Data. ., |
Spatial Adjustment Adjustment Methods » |7 Transformation - AFfine
commands g
Il Adiust Transformation - Projective
Prewigv WWindow TransFarmation - Similarity ——— Adjustment methods
Links b — Rubbersheet commands
— Edoe Snap
Attribute Transfer ——=#re Attribute Transfer Mapping...
Mapping command =
Dpkions. ..
i Cpen Links File. ..
Spatial Adjustment gy SEEUnEE
options Yigw Link Table,,, ————— Link management
commands
Cpen Control Poinks File, ..
Yiews Conkrol Poinks
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An overview of the spatial adjustment process

Thefollowing isageneral overview of how to use ArcMap, the
Editor toolbar, and the Spatial Adjustment toolbar to adjust your
data. Each of the following stepsisoutlined in detail in this
chapter or other chaptersin this book.

1 StartArcMap.
2. Create anew map or open an existing one.

DEFH%

Open button

New Map File button

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

k":lﬁl|

?
Add Data button

If there are no existing layers for the feature classes you want
to edit, you can create them using ArcCatal og. For more

information on creating afeature layer, see Using ArcCatal og.

4. Add the Editor toolbar to ArcMap.

Erﬂﬂl@h?

Editor Toolbar button

SPATIAL ADJUSTMENT

5. Add the Spatial Adjustment toolbar to ArcMap.

4 |7 Main Menu
|T Standard
|T Tools
’7 Drawy
[« Edior
Spatial Adjustrment

6. Choose Start Editing from the Editor menu.

J Editar = |

Start Editing

Stop Editing

Saye Edits

il
Sl

A Divide...

W Euffer,,

v oy Parallell, .
[lerge
[ryicary
Irtersect

i,

@ Integrate

55 Y alidate Selection, .

STTAREI

L[
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7. Click Spatial Adjustment, point to Adjustment Methods, and 10. Choose Stop Editing from the Editor menu and click Yeswhen
click one of the Transformation methods to choose a spatial prompted to save your edits.
adjustment method.

J Editor = |
Spatial Adjustment = ‘

Statt: Editing

Set Adjusk Data... |

Adjustment Methods 4 |7 Transformation - Affine stop Ediing
L Adjust Transfarmation - Projective Save Edits
Prewview Window Transformation - Similarity
[a%E
IS N Rubbershest
e Atbote Traefer o Edge Snap Sl
Ll ribute Transrer Mapping...
Ekid pping /. Diyide,
S N Bufer...
A iz Barallell..
8. Click thedisplacement link toolsto create displacement links. IMerge
W Faicany
Intersect
k _'/“ _?‘ @ i,
& Integrate
Displacement e Velidate Seleation,,
link tools .
Snapping. ..
. Options. ..
9. Perform the adjustment.
There is no need to save the map—all edits made to the
| by | database will automatically be reflected the next time you
Set Adjust Data. ..
Adjustment Methods 13 Open the map

o |

Presview Window

Links »

Arr

e Attribute Transfer Mapping

Cptions. ..
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Adding the
Spatial
Adjustment
toolbar

Before adjusting geographic
feature data within ArcMap,

you must first add the Spatial
Adjustment toolbar.

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

4 ’7 Main Menu
|7 Standard
|T Tools
|T Diraw
[« Edor

& Untitled - ArcMap - ArcInfo [_[O[x]
Fle Edt wiew [nsert Selection Tocks window Help ‘
DSE&[ 5 RRx » | 2|8
Editor ¥ | 3 | &~ | Tash: [Create New Feature = | Taraet | = ‘/ @) ‘K ‘
—_— i x| =
Spatial Adjustment | [y o 5 @‘ & ,?ﬂ|EI ‘;ﬁE ‘ -
Disky [Secs SO o
[gowim~ k& [O~ A~ E[pa =0 =l B 2 u|A~ &~ d~ =~
| [79.22 958,44 Unknown Uniks | 7
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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 al the features in
the layer. These settings are
available in the Choose Input
For Adjustment dialog box.

All selection methods are
supported

The Spatial Adjustment tool will
honor selections performed
interactively or by an attribute
query.
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1. Click the Spatial Adjustment
menu and click Set Adjust
Data.

The Choose Input For
Adjustment dialog box
appears.

2. Choose whether to adjust
selected features in a layer or
all features in a layer.

Spatial Adjustment = |

Adjustment Methods
I adiuse

Preview Window

Links »

puoag Attribute Transfer Mapping...

Options...

Choose Input For Adjustment

—"w'hat data in pour cunent editing session do you want to adjust?

iz perfarmed will be adjusted.
Al feat

s Selected features. Any features that are selected when adjustment

1T axParcels
[ImpartBuildings

B Solectal |
Clear Al |

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 moreinformation on the
spatial adjustment methods, seethe
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

18 adjust

4 ’7 Transformation - Affine

Transformation - Projective

Preview Windowm

Transformation - Similarity

Links

Rubbershest

2He Attribute Transfer Mapping. ..

Edge Snap

Qpkions...
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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 is the default.

256

. 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 close the Adjust-

ment Properties dialog box.

Spatial Adjustment = |

Spatial Adjustment ¥ |

Set Adjust Data... |

Adjustment Methods

Transfarmation - Affine

100 vfjuer TransFormation - Projective
Preview Window Transformation - Similarity
Links » |7

Edge Snap

r'._, Attribube Transfer Mapping

Qptions. ..

Set Adjust Data. ..
Adjustment Methods »

I, djinet

Preview Window

Links »

;ﬁv Attribube Transfer Mapping

Adjustment Properties [ 7] %]

General | Edge Match |

Adjustment method
{ [Fubbershest =] Optens..

————| Displacement Link Symbol
B Identity Link Syrnbol

Limited Adjustment Area Symbol

Corcel | | oy |

Rubbersheet [ 7] x]

General |

Method ‘

’7(-' Matural Neighbor 1 Linear ‘ e

R ‘I Cancel Eppl

00

EbpiminG IN ARCMAP



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 aso
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 is 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 |
T et Adust Data,.,
Adjustment Mathods 3
[ adjust
Prewiew Window
Links »

Spatial Adjustment ‘

Set Adjust Data... |

Adjustment Methods

TransFormation - Affine
L rcjuss Transformation - Projective
Transformation - Similarity

Rubbersheet

Preview Window

Links »

W= attribute Transfer Mapping

Options...

e Attribute Transfer Mapping

Adjustment Properties [ 7]

General | Edge Match |

[Edge Srnap * Optiens.. -]

"amuslmenl method

—— | Displacement Link Symbol
H Identity Link Symbol

Limited &djustment Area Symbol

o0

ok | ceneel | iy | 0

Edge Snap 7]

General I

Method |

©

’76‘ Smonth i Li

™ Adjust to midpoint of links

LS I Cancel Apph
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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.
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.

Click OK when finished
matching fields.

Click OK to close the
Adjustment Properties dialog
box.

Spatial Adjustment |

Sek Adjust Data...
Adjustment Methads »

I adist

Preview Window

Links

I Attribite Transfer Mapping

Adjustmert Propetties

General 'Ecge Match |

Source Layer.

Target Laper:

[Roads_South =l
- At

e——-v Use Atibutes

[Roads_Horth

Attibutes. —}

— 1

00—

e

Qe link. for each to point

¥ Prevent duplicate links

0K, Cancel

Apply

Source Layer

Target Layer

Fioads_South|

=l [Roads_Hortn =l

FEA_CODE
Shape_Length

Matched Field

FEA_CODE

el Auto Match
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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 alink file.

Displacement links are
represented as graphic elements
in the map. You can change the
symbol, size, and color of
displacement links.

Use snapping to ensure
accurate link placement
Use the Shapping 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 _'(4- _'.7. @}

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 is useful for areas that
require many links, such as
curve features. This tool can
also help you save time by
alowing you to create many
links at once.

Snap to edges when using
the Multi Displacement
Links tool

Itis best to snap to the edges of
featureswhen creating multiple
links.
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. 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 No. of links dialog box
will appear. This dialog box
allows you to specify how
many links to create. »

k &S
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4. Enter the number of links you m
want and press Enter.
The default is 10. |1':'l
Based on the value you 6
entered, the multiple links
are created and now connect

the source feature to the
target feature.
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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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Click the New ldentity Link
tool on the Spatial Adjust-
ment toolbar.

@ —ao

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.

2. 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.

3. Click the Clear Limited
Adjustment Area tool on the
Spatial Adjustment toolbar to
remove the limited
adjustment area polygon.
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Using the Edge
Match tool

The Edge Match tool allows
you to create multiple
displacement links that connect
the edges of two adjacent
layers. Once you have set the
appropriate snapping agents
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.

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.

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 featuresthat share
common attribute values.
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1. Click the Edge Match tool on | _a-
the Spatial Adjustment =
toolbar.

2. Drag a box around the
features you want to
edgematch.

Links will now connect the

edges of the source layer to
the edges of the target layer.

>
B

N
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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,
specify a new symbol color,
or any combination of these,
then click OK.

. Click OK to close the Adjust-

ment Properties dialog box.

Spatial Adjustment * ‘

Set Adjust Data. ..
Adjustment Methods 3

12 st

Preview Window

Links »

;ﬁv Aktribute Transfer Mapping

Adjustment Properties

General | Edae Match |

Adjuztment method
’7 I Fiubbersheet

j Optionz... |

—bl Dizplacement Link Symbaol

H | Identity Link Symbol

Limited Adjuztment Area Symbal

I Cancel | Lapply

Symbol Selector

Categarr | &

Highway  HighwapRamp  Expressway

Espiessway Ramp  MajorRoad  Arterial Shieet

~Options

Color '.4\.
widke [100 =]

_ —

Collector Stiest  Residential Street Raiload

HNational

River Bounday,  Boundam, State

Propetties...
More Symbols -
Save... Beset
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Selecting links Selecting a link

1. Click the Select Elements
tool on the Spatial Adjust-
ment toolbar.

Displacement and identity links
are selected with the Select
Elements tool located on the
Spatial Adjustment toolbar. 2. Position the cursor over the

Links must be selected prior to gﬂ‘l:(kygﬁcvgant o select and
modifying or deleting a link. '
Selection grips will appear at

. the endpoints of the link.

Use the Select Elements
tool on the ArcMap
Standard toolbar

You can also select links by using
the Select Elementstool.
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Selecting multiple links

Use the Shift key to select
more than one link at a
time

You can select multiple links by
holding down the Shift key while
clicking linkswith the Select
Elementstool.

Use the Select All
Elements command

You can select all thelinksinthe
map by using the Select All
Elements command. Click the Edit
menu and click Select All Elements.

SPATIAL ADJUSTMENT

1. Click the Select Elements

tool on the Spatial Adjust-
ment toolbar.

2. Drag a box around the links

you want to select.

Selection grips will appear at
the endpoints of the links.
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M |f in 1. Click the Select Elements
Od y g tool on the Spatial Adjust-

diSpIacement 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 2
Link tool. They must be the endpoints of the link. »

selected prior to modifying
them. Links can be modified
both inside or outside an edit
session. You can modify links at
their source or destination
location or move the entire link
to a new location.

Use the Select Elements
tool to modify identity links
You can modify identity linkswith
the Select Elementstool. Smply
clickanidentity link and drag it to
anewlocation.
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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 Deleting a link (YR

displacement 1. Click the Select Elements
. tool on the Spatial Adjust-
links ment toolbar.
Displacement links can be 2. I?osition the cursor over the
deleted by using the Delete Ilqk you want to delete and
command or pressing the Delete click once.
key. Links must first be selected Selection grips will appear at e
in order to delete them. Links the endpoints of the link.

can be deleted both inside or
outside an edit session.

Use the Delete command to
remove links

Click the Edit menu and click
Delete to remove links.

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.

3. Press the Delete key.
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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
arow 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.
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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.
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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 Adiust Data..
Adjustment Methads »
L’L Adjust
Freview Window

Save Links File...
Wiew Link Table...

24 Attribute Transfer Mapping

Cptions. ..

Open Control Points File, .

Yiew Control Points

R I e e =

File name:  [SubivisionLinkFile.tat Open |
Files of bype: ITexl [*.kat) j Cancel
I Open as read-only
A
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Saving a link file

You can create alink file from
the existing displacement links
in the map using the Save Links
File command. This command
opens a Save dialog box and
alows 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 is 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.

Click Save.

Choose whether or not to
save link IDs.

Spatial Adjustment = ‘
T setAdiustData...
Adjustment Methods 3
I adjust
Preview Window
Open Links File...

Attribuke Transfer Mapping
view Link Table. .

Options. ..
Open Control Paints Fils,,

View Control Points

Save Links
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Save :I——e
j Cancel |
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©
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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

. 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 Methods 3
LU adjust
Preview Window
Open Lirks Fle...

Save Links Fie...
views Link Table...

e Attribute Transfer Mapping

Optians, ..

Wiew Control Paints

Open 21!

=« E e E-

Loak jn: I ‘2 Data

File name:  [SubdivisionLinkFile.tst Open |
Files of bype: ITth [*.txt) j Cancel |
™ Dpen as read-only
v
Control Points Window =]

In] | * Destination | ' Destination |
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2221114500000 388563812500
2220842749999 388476281248
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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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. 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
snapped to a destination
location. »

Spatial Adjustment = |
h Set Adjust Data...
Adjustment Methods 3
I Adise
Preview Window
Gpen Lk ie...

Save Links File...
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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.

Ly

Control Points Window B
1D | # Destination | ' Destination |
2221127 500000 387486.624539
2220816.249993  357ES7 062493 o

2221114500000 339563.812500
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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 data frame'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 appears.

2. Examine the adjustment
more closely by using the
Zoom and Pan commands on
the standard map display
toolbar.

3. You can access additional
commands by right-clicking
inside the Adjustment
Preview Window to open the
context menu.

Spatial Adjustment ¥ |

Set Adjust Data. .,

Adjustment Methads »

Il Adjust

Links »

d -Y'_- Attribute Transfer Mapping. ..

Options...

Adjustment Preview Window
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Adjustment Preview Window

Full Extent
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Refresh |
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Performing the 1. Click the Spatial Adjustment

menu and click Adjust.

ad] UStment 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 L "o & |

adjust the data. Clicking the MY

Adjust command will execute LB ‘t" '

the spatial adjustment. __| " \ |
Cron TN Y,

Use the Undo command to

UndO an adJUStm ent Spatial Adjustment = |
All adjustments can be undone by T ser adust Data...
clicking the Undo button: adjustrent Methods »
o
[V Preview Window
Lirks 3
;E_- Atbribute Transfer Mapping
Cptions. ..
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Attribute Transfer
Mapping

The Attribute Transfer Map-
ping functions support the
interactive transfer of attributes
between features. The Attribute
Transfer Mapping dialog box
alows 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.

Using the Auto Match
command to match multiple
fields at once

You can use the Auto Match
command to match multiplefields
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. »

Spatial Adjustment ‘
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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 Layer Target Layer

[strests =l [Newstrests

N m——
Tupe

Shape_Length

Matched Field

Add Ao Match

4

Il

™ Transfer Geometry Bemave

Cancel
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NAME

4
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| i

™ Transfer Geomstry

Hemove:
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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 ldentify
tool.

Transfer attributes to
multiple features

You can transfer attributesto
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. 6

. 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
* Viewing attributes
» Adding and modifying attributes

» Copying and pasting attributes

Creating and editing featuresin a GI S 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 featuresin your
database. You can edit feature attributes in two ways: using the Attributes
dialog box or using afeature layer’s attribute table. This chapter focuses on
editing attributes using the Attributes dial og box. With the Attributesdialog
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 afeature 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 attributesin an
attribute table—including performing computations with attribute val ues—
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.
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Viewing 1. Click the Edit tool.

attributes

The Attributes dialog box lets
you view the attributes of
features you' ve selected in your
map. The |eft side of the dialog
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.

Theright 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.

2. Select the features whose
attributes you want to view.

3. Click the Attributes button.

4. Click the layer name that
contains the features whose
attributes you want to view.

The layer’s attribute proper-
ties appear on the right side
of the dialog box. »
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The layer’s attribute
properties appear.
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5. Double-click a layer name to 7

Deselecting a feature see the primary display

You can remove features from the fields, representing the Attiibutes =]
AN remo . : selected features in the layer. £ Roads Froperty Walue
selection without having to click on 16th A DEJECTID ]
the map. To remove a feature from Double-click again to hide Desrfoot Trail R ETER | oworielocens
the selection, right-click on the the primary display fields. bl o WARDS. 3
feature and click Unselect fromthe . . . , Bt Tra WARDS_ID 13
context menu 6. Click a primary display field : i LABEL WARD 10
' to see the corresponding ﬁ&ﬁﬁgﬁ“m %ANE DANIELSON
feature’s attribute values. gﬂape_:ength gﬂgg;;fgg%ﬂggg
. ape_Ares X
The corresponding feature
Delete a selected feature flashes on the map.
If.you want.to deleteafea.ture 7. Click the Close button to P
without losing your selection, ose the dialod b [dfeatures < (]
simply right-click on the feature close the dialog box.
and click Delete from the context 6 6
menu.

Viewing attributes in the
Identify Results window

To view the attributes of a feature
quickly, click the Identify button on
the Tools toolbar, then click the
feature whose attributes you want
toview. View thefeature's attributes
in the | dentify 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 namein
the table of contents.
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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 modify an attribute
value for asingle 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
theright. »

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.

-- Battleford [ rail

- Battleford [rail

: - Lister K.ape Crescent

E| Ltz
-- 276 Lizter Kape Crezcent
-- 274 Lizter Kaye Crezcent
[l 278 Lister Kaye Crescent

IB features

Froperty Walue

OBJECTID 1

FIM 7734315

Address 27E Lizter Kaye Crescent
City SPEEDY CREEK

Owner JSHAMER

Aszzessment Date 9/9/1935

Azsessor [Centuny 21 .
SHAPE_Length 1.76672182810603E-03

SHAPE_Area

1.6959621 2457 052E-07

Adding an attribute value
to all selected features in
alayer

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.

(= Roads

-- Lots

|4 features

Froperty Walus
OBJECTID
Roadh arme
RoadType [
Description
SHAPE_Length

‘! N
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You can aso add or modify an
attribute value for all selected
featuresin alayer 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 Sandard toolbar.

Tip

Performing calculations
When editing attributes, you might
need to perform calculations using
the field calculator in the feature
layer’s 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 tablein 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.

Attributes
- Aoads
- Battieford Trail
- Battlsford Trail
[l Lister K.aye Crescent

3 features

Froperty “Walue

OBJECTID
RoadMame
RoadType
D escription
SHAPE_Length

7
B attleford Trail
Single lane

5.25402435743036E -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.

N

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.

Attributes
- Roads
- 11
E-12
13

|3 features

Froperty Walue

OBJECTID
R oadh arme
FoadType

D escription I

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 al the attribute values of a
feature. Attribute values can be
pasted to a single feature or to all
selected featuresin alayer.

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
inthelayer.

Cutting and pasting
attributes

Cutting and pasting attributesis
similar to copying and pasting
them. Right-click and click Cut
from the context menu to remove
the attribute value fromits 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 Foad RoadMame Blarlows Trail
1 7th dy SHAPE_Lenath 6736.41936559592
- FoadType
: Barlow Tra!l D ezcription Undivided; F Undo
- Barlow Trail _
Cut
Faste
Delete
o Select Al
|5 features
Attributes =]
El- Roads Property Walue
- Deerfoat Trail OBJECTID 188
(- Spiller Road FoadMame Barlow Trai
17th e SHAPE_Length 1848.22162991345
. FoadTupe
Barlow T ra?l Diezcription cMuly Unde
[+ Barlaws Trail
[Eut
Lapy
Uelete
Select sl
|5 features
Attributes x]
[=- Roads Property Walue
Deerfoot Trail OBJECTID 188
Spiller Road Roadhame Barlow Trai
17th o SHAPE_Length 1648.22162991345
& Barlow Tral RoadType [Gingle lane |
: . Description <Mullz
[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
featuresin 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 featurein
thelayer.

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.

=3 H_oads Froperty Walue
aw Trail = LOBJECTID 187
- Barlow Trail Highlight B oadiame Barlow Trail
ZoomTo  EHAPE_Length £736.419868859892
HoadTupe Single lane
bescription Undivided; Hard
EEste
Unselegt
Delete
|2 features
=3 H_oads Froperty Walue
- Barlows Trail OBJECTID 188
R Road ame Barlow Trail
Highlight SHAPE_Length 184822162991 345
Zoom To FoadType <Mull
Description <Mull
Copy
Unzelegt
Delete

2 features

Attributes

2]

2 features

[=]

Froperty Walue

CRJECTID a8

RoadM ame B arlow Trail
SHAPE_Length 1848.22162991345
RoadType Single lane
Description Undivided; Hard

Attribute values are
pasted to the feature.
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Editing geodatabase attributes 1 o

IN THIS CHAPTER

e Editing a geodatabase with
ArcMap

» Editing features with subtypes and
default values

» Editing attribute domains

e 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 aclass 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 adefault source description of
‘digitized from plats’, while mobile homes might get adefault source
description of ‘digitized from orthophotographs'. 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 aparticular range or be one of alist of permissible values.
Building features might all have an occupancy figure for emergency
planning. Residential buildings might have avalid occupancy range from
0-15, while commercial buildings might have avalid range of 0-500.

After you enter attributes for features that have domains specified in the
geodatabase, you can validate your editsto check that the attributes fall in
the permissibledomain.
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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 al of these things together.

In this chapter, you will learn how editing in ArcM ap takes
advantage of the aspects of a geodatabase that help you maintain
avalid database.

Validation rules

The geodatabase supports several broad types of validation
rules: attribute validation rules, network connectivity rules, and
relationship rules. It isimportant to understand that these
validation rules can be broken; in certain cases, a geodatabase
permitsinvalid objects to be stored in the database.

For example, if you have an attribute rule stating that the valid
pressure range for awater 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, adistribution
main with awater pressure outside of thisrangewill beaninvalid
object in the geodatabase. ArcMap has many editing tools that
help you identify invalid features so 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 amore 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 featuresis that
the validation process should not result in valid features being
flagged asinvalid (false negatives); it is, however, allowableto
have features that are invalid being reported as valid (false
positives). If the geodatabase did not enforce any validation,
every featurewould effectively bevalid. When performing
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validation on a particular feature, the validation occursin five
steps:

Validate the subtype.
Validatetheattribute rules.
Validate the network connectivity rules—if network feature.

H w0 DN P

Perform custom validation—using optional class extension.
5. Validatetherelationship rules.

This strategy means the |east expensive validation is performed
first. The validation process stops once afeature is found to be
invalid. So, for example, if afeaturefailsthevalidity 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 onerule, you must specify them all. Thus, if atype of
connectivity exists that doesn’t have an associated connectivity
rule, the network featureisdeemed invalid.

In addition to these rules, topology rules can also be established.
To learn more about topol ogy, 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 thisbook, or see
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.

Default values help streamline
the attribute editing process
and help you maintain realistic
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
anew building it will automati-
cally be given the residentia
attribute value. In the few cases
where the building is 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

Creating new features of
a subtype

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

2. Click the Target layer
dropdown arrow and click the
layer with the type of features
you want to create.

3. Click the Tool Palette
dropdown arrow and click the
Sketch tool.

4. Click the map to digitize the
feature’s vertices. »

Arcinfo and ArcEditor

Editar ¥ | 3 |’7j Task:

Create New Feature =

Target |Buildings : Residential —H

=3 E_uildings
¢ Industrial

sidential

Editar | [ 3 ”?F

o__l?/ff‘

TR
& £ A

- Create Tasks

eate Mew Feature

reate 2-Point Line Features
- Modify Tasks

- Reshape Feature

- Cuk Palygon Features

- Mirror Features

- Extend|Trim Features

- Madify Feature

- Calibrate Route Feature

-~ Madify Portion of a Line

- Select Features Using a Line
- Select Features Using an Are

[ Topology Tasks

4

- Modify Edge
- Reshape Edge
- uka Complete Polygons

| v
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5. Double-click the last vertex to
finish the feature.

6. Click the Attributes button. 1_

The Attributes dialog box - —‘
appears. Notice that some of
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 o ‘
box.
=} Buildings Froperty Walue
22PwS 0000018062 FID 13003
BREA 2347105
FERIMETER 2227229
TAG [22P/5 000007 2052 } o
STYPECODE Regidertial
FEATURETYPE BLD
MNUMSTORIES 1
STATUS Under canstruction
1 features
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Changing a feature’s ?

subtype

To learn more about subtypes and _ : -
attribute domains, see Building a 1 Click the Edit tool. J Edo - [[M £ - Tek|
Geodatabase.
2. Click the feature whose
subtype you want to change. e
| |
] A

3. Click the Attributes button. —_— P

4. Click the value of the subtype
field.

A dropdown list with all the
available subtypes appears.

5. Click the subtype you want. » y “__ -JI T

-}l :

]
ﬂ
—

?

=l
x
=+ Buildings Propetty Value
[+]- 2250000018062 FID 12002
AREA 2347.105
PERIMETER 2227223
T 22P4/ 5000001 8062 [
STYPECODE |F\esldentla\ =l
FEATURETYPE Tndustial
NUMSTORIES
STATUS Fiesidential _e
Unknown
1 features
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Default values

When you change a feature’s
subtype, thefieldswill 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.
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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.

Attributes
= Buildings
[ 22PW/5 0000018062

1 features

Property WValue

FID

AREA
PERIMETER
TAG
STYPECODE
FEATURETYPE
NUMSTORIES
STATUS

13003

2347105

2227229
22Pw/S000007 8062
Residential

BLD

1

.

&
Under construction
Condemned
Plarined
No status

Arcinfo and ArcEditor
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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.

Validating topology

Validating features and attributesis
not the same as validating
topology. For more information,
see Chapter 4, ‘ Editing topology’ .
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Validating features

1.
2.

Click the Edit tool.

Click the features that you
want to validate.

Click Editor and click Validate
Features.»

0

Jgditor - ”T P+ Tak|

-

. y
|y
7 v

Editar ~ ||T| &~ Task: [
| sStartEditing B
Stop Editing

Save Edits

Move, .,
SRl

A Divides,

' Buffer...

'/*{' Copy Parallel. ..
Merge...
Lnian
Intersect

i

Mare Editing Toaols »

E Yalidate Features...

Snapping. ..

Options. ..

-
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If your selection contains any
invalid features, a message
box appears with the number
of invalid features. Only
invalid features remain
selected.

Click OK.

5. Click one of the invalid

features.
Repeat step 3.

A message box appears
telling you why the feature is
invalid.

8. Click OK.
9. Click the Attributes button to

10.

11.

12.

13.

14.

view the attributes of the
invalid feature.

Click the values that are
invalid and change them.

Close the Attributes dialog
box.

Repeat steps 5 through 11
for all of the invalid features.

Repeat steps 2 and 3. You
should see a message box
informing you that all the
features are valid.

Click OK.

Yalidate

1 feature is invalid.

¥Yalidate

Arcinfo and ArcEditor

-0

Field MumStaries attribute value iz nat within range of 1 and 10.

-0

X & B8

]

Attributes
=} Buildings
22PwiS 0000078802

°H

(=]
Property Walue

FID 13003

AREA 2347108
FERIMETER 2227229

TAG 22PWw/S0000018602
STYPECODE Commercial

FEATURETYPE ~ BLD

1 features
Validate | X

Al features are valid.

NUMSTORIES  [Z —f——@
STATUS Flarned
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Editing relationships and related objects 1 1

IN THIS CHAPTER Some feature classes and tables in a geodatabase are designed to have
relationships to other feature classes or tables. When you create, modify, or
* Understanding relationships and delete such geodatabase objects with ArcMap, messages can be
related objects automatically sent to the geodatabase to create, modify, or delete the related

. Editing relationships and related objects. These types of built-in relationships are stored in relationship
objects 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 table 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 aparcel changes ownership, you can delete the rel ationship
between the parcel and its original owner, then establish anew relationship
to its new owner.

After you edit related geodatabase features or tables that have relationship
rules, you can validate your editsto check that the related objects il
conform to the geodatabase relationship rules.

To learn more about relationship classes, see Building a Geodatabase.

301



Arcinfo and ArcEditor

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

. . . . - ObjectID Shape Area Stories ParcellD ObjectID Shape Area ParcelType
and passive or they can be composite. Composite relationships
. K . . o 1 || 150050 1 1 | —»] 1 U | si6755
imply parent/child relationships, or composition, and, therefore, 2 &) | e | 2 | 2 |- > 2 [ Q | wmw | res
have behavior, which is triggered through changes to objects on s [Qluoso | 1 | 3 |e—| 8 [ O] smse | res
one side of the relationship to objects on the other side. - S e f S | oz | Res
. o . . . . . Origin class—Parcel
Relationships in arelationship class can be stored using primary Destination class—Buildings | e e
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 *
rel aII onShI p CI asses (M_N) and attrl bUted rel aII onShI p CI assesl ObjectID Shape Area Stories ParcellD ObjectID Shape Area ParcelType
the relationships are rows stored in a separate table. 1 || s0s0 | 1| 1 |e—| 1 | U | sierss
You can use the Attributes dialog box or the table dialog box to z g izzzzz i z ) . z 2 ZZE? ziz
find all objectsrelated to any selected object. Once you have 4 [Q [ wwss [ 1 | 4 ? 4 | O mme | res
navigated to the related object, you can edit its attributes. You s [0 | sooo | 1 [T
can also use the editing tools 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 Forefn key Primaly key
referential integrity ismaintained.
ObjectID Shape Area Stories ParcellD ObjectID Shape Area ParcelType
. . . . = - v ‘
Creating and deleting relationships : % iiZZZZ i ; - > i Q 222222 EEZ
. . 3 || 140050 1 3 |4—p»| 3 O | s2r854 RES
You can use the Attributes dialog box to create and delete i | | wwes | 1 | 4 |e——| 4 | < | sz | Res
rel ationships between two objects. If the relationship is managed s (o[ wow |+ [ Ja" Origin class—Parcels
by primary and foreign keys, the foreign key in the destination Destination class—Buildings |
object is popul ated with the value of the primary key from the Delete a relationship
origin object. If arelationship between two objects is deleted,
then the value for the foreign key in the destination object is (SIS S RS petawn R . P P
repl acedwithanull. 1 |[]| 150050 1 1 | —»] 1 W | si6755 RES
If therelationship classis M—N or is attributed, then the 2 g izzzzz i <":"> , z 2 ZZ: :z
relationships are stored in a separate table in the database. When 4 | | ssoss 1| 4 :;; 4 | Q| a2 RES
5 |[Jg | 50000 1 1

anew relationship is created between two objects in this type of
relationship class, anew 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 keysin the origin foreign keys (nonattributed 1-1 or 1-M relationships), creating and
and destination Obj ects. If arelationshi p between two Obj ectsis deleting relationships populate and null the foreign key in the destination
) class objects.
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RID OwnerID ParcellD DeedDate]
ObjectiD OwnerName OwnerType
1 Liz Freeman PRI o 2 2 1| 771957 1 U | 86755 RES
2 [Maurice Richard | PRI pE 5 > | sin000 2 Q| 822230 RES
3 Gary Carter PRI Relationshio cl 3 > | 827854 RES
4 | Aigometricsinc. | com elationship class— 7 8174.22 RES
ParcelOwners < -

Origin class—Owners Destination class—Parcels

Create new relationship

RID OwnerID ParcellD DeedDate|

ObjectlD  OwnerName OwnerType n n s | 420 ObjectiD Shape  Area  ParcelType

1 Liz Freeman PRI e 5 2 1| 77957 1 7 | 816755 RES

2 Maurice Richard PRI »7 3 3 2 5/412000 2 Q | 822230 RES

3 Gary Carter PRI :i 4 4 4 | 71172000 3 O> | sorssa RES

4 Algometrics Inc. com \ 4 < | s7a22 RES

1 1 3 |an2non CHEsDSiers AtD | R

1 Liz Freeman PRI rd A 2 1| 7mmnest 1 U | si6755 RES
2 |Maurice Richard | PRI 7 3 3 2 | sm2000 2 Q | s22230 RES
3 Gary Carter PRI § 4 4 4 7/11/2000 3 O | 821854 RES
4 Algometrics Inc. | COM \ 4 < | ewra22 RES

Relationship class—

Origin class—Owners ParcelOwners Destination class—Parcels

Delete relationship

RID OwnerlD ParcellD DeedDate|
ObjectlD  OwnerName OwnerType ol -
Pag=

1 3 4121971 bjectlD Shape ParcelType
1 Liz Freeman PRI 3 3 2 5/412000 1 W | s16755 RES
2 Maurice Richard PRI / 4 4 4 |7/11/2000 2 Q| 822230 RES
3 Gary Carter PRI / \ 3 O | 821854 RES
4 Algometrics Inc. com 4 <D 8174.22 RES

If the relationship class is M—N or is attributed, the relationships are stored
as rows in the relationship class table. Creating and deleting relationships
adds and removes rows in the relationship class table.

EDITING RELATIONSHIPS AND RELATED OBJECTS

Arcinfo and ArcEditor

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
objectsis 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 asrowsin arelationship 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
fromtherelationship’stable.

Creating new related objects

In ArcMap, you can select an object, then use the Attributes
dialog box to create a new nonspatial object in arelated class.
When this new object is created, all of its attributes are popul ated
with their appropriate default values (see Building a
Geodatabase), and arelationship is created back to the object it
was created from. You can only create nonspatial objectsin 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 asrowsin a
relationship table (M—N relationships, attributed relationships),
then anew row is added to the relationship class table.
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Foreign key Primary key Foreign key Primary key
ObjectID Shape Area Stories ParcellD ObjectID i i i
ObjectID Maintenance_CD  Year MainID ObjectID Shape Length Pressure
1 [ | 150050 1 1 [P 7 | 86755 RES
- - .

2 §7 | wsoes 2 | <nui> 2 Q | sezzm0 RES 1 44659-OF 1987 1 1 | 6725 22

s [ O | wos I g . w2 | O s ES 2 44660-RP 1999 2 +—» | > | _ | 1556 22

4 QO | 135085 1 4 | —| 4 < | a2 RES 3 44661-RP 2000 2 / 3 _—"| 46588 22

5 g | so0.00 1 4 / . L . - R

Origin class—Parcels Destination class—MaintenanceRecords Origin class—GasMains
Destination class—Buildings
Delete origin object Create new riated objects

ObjectiD Shape  Area Stories ParcellD ObjectiD Shape  Area ParcelType ObjectID Maintenance_CD  Year  MainID ObjectID Shape Length Pressure

1 7] 150050 1 1 -— | 1 7 | 86755 RES 1 44659-OF 1987 1 -+ 1 | 6125 22

2 §7 | wsoes 2 | <nul> 2 Q | s22230 RES 2 44660-RP 1999 2 -+ —I| 1556 22

3 O 1400.50 1 <null> / 4 Q| s17422 RES 3 44661-RP 2000 2 / 3 _—"| 46588 22

4 Q [ 15085 1 4 / 4 <null> 2001 g %

5 500.00 1 4

Lo 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

RID O ID P IID DeedD: - . . . - . . .
foreign key in the destination object is populated with the primary key of
A7

1 1 3 411211971 ObjectlD Shape ~ Area ParcelType .. .
1 Liz Freeman PRI 3 3 2 | /472000 1 7 | si67.55 RES the origin object.
2 Maurice Richard PRI 4 4 4 | 7/11/2000 2 Q 8222.30 RES
3 Gary Carter PRI . . .y . . .
A Relationship coss— N el Il B Editing composite relationships
Origin class—Owners g I . Destination class—Parcels CompOSi te rel atl OnShi pS ha\/e some SpeCI a| | Zed beha\/l or. When
elete object .. . « w . . . .
: editing the objects that participate in a composite relationship,
this behavior carries over to the editing process. Edits made to
RID OwnerlD Parcelld DeedDate the origin object in acomposite relationship often directly affect
RIEC WAREINENIE | (CRAETNAE 1 1 3 411211971 ObjectlD Shape ~ Area ParcelType . . . . . . . .
1 | tereenan | pm |47 AT its related destinati on ob_J ects. This behq\/l or ispartialy
2 |Vaurce Richard | PRI 2 | Q | wmw | res dependent on relationship class messaging.
3 Gary Carter PRI 3 > | 827854 RES
o [ Q[ wmn [ res By default, composite rel ationship classes have forward

When an object that participates in relationships with other objects is m_es_sagi n_g (See Buildi ng a GeOdataba_Se)__th_at is,_when the
deleted from the database, all of its relationships are also deleted. origin object in acomposite 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
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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 thisin adifferent way. When the origin object in a composite
relationship is deleted, al of the objectsrelated 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 RELATIONSHIPS AND RELATED OBJECTS
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Foreign key

ObjectID Shape TranType PolelD

Primary key

ObjectID Shape Height PoleType

A Overhead3
A Overhead3

1 A | Overheadl 1 1 [ ] 15 WOOD
2 A | Overheadl 1 2 o 15 WOOD
3 A | overhead2 2 3 ) 20 STEEL
4 3
5 3

Origin class—Poles

Destination class—Transformers

- W

Delete origin object

ObjectID Shape Height PoleType
1 A | Overhead1 1 > ® 15 WOOD
2 A | Overheadl 1 / 2 Y 15 WOOD
3 A | Overhead2 2 /

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
isactually adelete 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 rel ationships with
other objects in the database.

With simple relationships, when an origin featureis split, the
relationships between the original feature and its related
destination objects are deleted. When the new features are
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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
totheoriginal feature.

In the case of acomposite relationship, the behavior is different.
When an origin feature in acomposite 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 asimple or
composite relationship, the relationships between the original

Foreign key Primary key
ObjectID Shape CasingType MainID ObjectID Shape Length Pressure
1 @ 12 1 PR 1 | 6725 22
2 2 12 2 |4—»| 2 || 155 22
3 [P 3 |4——»| 3 |_—| 4688 22

Destination class—Casings Origin class—GasMains

Split origin object

\

ObjectID Shape Length Pressure
1 @ 12 1 - 1 | 67125 22
2 2 12 2 |4—»| 2 || 155 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
ObjectID Shape CasingType MainID ObjectID Shape Length Pressure
1 @ 12 1 - 1 /| 6725 22
2 |2 12 2 |4—»| 2 || 1556 22
. . 4 15.62 22
Destination class—Casings -
5 — | 3125 22

Origin clas—GasMains

Split destination object

\

Pressure

ObjectID Shape CasingType MainID

ObjectID Shape Length

N L 1 |—p| 1 || 6125 22
4 ] 12 2 | 2 | 1556 22
5 [~ 12 > | | ~ 15.62 2

5 — | a2 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
hereisthe default behavior. You can override this behavior at the
classlevel by writing a class extension that implements the

| FeatureClassEdit interface. The | FeatureClassEdit interfacehasa
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.

Relationship rules and
topology

It isimportant to distinguish
relationshipsand relationship rules
fromtopology and its associated
rules. To learn more about
topology, see Chapter 4, ‘ Editing
topology’ .

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.

EDITING RELATIONSHIPS AND RELATED OBJECTS
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0

Jgditor = ”T & - Tak|

1

[ Laterals
=972
= feeds

735

1 features

Propetty

Walug

FID

SYMBOL
ACAD_ANGLE
FEATURE_ID
FACILITY_ID

DCM_STOP_MUM
5YMCODE
SYMCODEZ
ANGLE
ELEVATION
H_CONFID
H_DATE
SUE_TYFE
PRESSURE_SYSTEM
OPER_DISTRICT
CONTRACTOR
OWwWHNER
DATE_INSTALLED
CATION

463
0

1}
137403
735
WFIREHYD
WFIREHYD
0

0

34

34

i}

0

0
11430493

City of Mortgomery
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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.

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.»

= Laterals Property Walug
Bl 972 Festure identiier 453
- dnnotation i.‘v:n;%ol ;ﬁ%eL : g
= ' E’ FACILITY D 735
Highlioht WFIREHYD
Zoom Ta WFIREHYD
Copy g
Paste 9
0
—— T
Fiemove Fiom Relalianship 11/30/1933
Delets
TOFEF_DISTHIC
COMTRACTOR
OWNER
Instalstion date
CATION
MUNICIFALITY
PRESSURE
ANMOTATION
1 features STATUS
Qv 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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Relating objects

Before adding a relationship
between two objects, you must first
create arelationship class between
the feature classes or tables
containing the obj ects you want to
relate. To learn more about how to
createrelationship classes, see
Building a Geodatabase.

310

Creating a new
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 &+ Tak|

=i

- Hydrarks
SLaterals
S047

-Annotation

=
O “m==m
Add Mew

Bemoye sl

2 features

Froperty Valuz
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The selected object or Mlibutes -]
. o Vahae -
. . Pl e
objects are now added to the Relationships . :
. . ACAD_ANGLE ]
list of selected objects under to the selected FEATURE 0 s
1 WHM_TYPE WRAREHNYD
the relationship class path objects are T R
label. added. oo STOR M 0
SYMLUODE H
SYMLODEZ H
GLE 0
ELEVATION ]
H_CONFID 0
H_DATE 113009 —
SLB_TYPE
FRESSURE_SYSTEM
OPER_DISTRICT
COMTRACTOR
NER
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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4. CI|Ck the ObjeCt |n the table EA Attributes of MaintenanceRecords [_ O] x]
with which you want to create 0 DBIECIID: Mai LD MainlD" | Year 2
. R 4} 44653-0F <Ml 1987
a relationship to the selected 5| 44660AP <M |19
§[44780RP 203 2001
feature. (GG E Eil
. . 10[44807-0F 203 2001
Click the Attributes button. [EECHER b [2000 -
6_ Double_chck the feature |n Record: 14] < | 1 |m| Show:W Selected | Records [1 out of 6 Selected.) Optians = | &

the left panel.

7. Right-click the relationship
path label and click Add

Selected. PO “ |

The selected object or
objects are now added to the
list of selected objects under
the relationship class path
|abe| . &-pipes Propert alue

£-22000000007 1577 OBJECTID
&

W taintenanceCD
0 s AddNew
B Flemave Al

[1 features
e —
- pipes Property Value
& Z20000000071977 OBJECTID 1
& MairtenanceRecords MairtenanceCD 44853-0F

s MairlD 283

LR Year_ 1387

#

&10
1 fealies

The object is listed under the relationship path label.
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Deleting a relationship

314

1.
2.

Click the Edit tool.

Click the feature from which
you want to delete a
relationship.

3. Click the Attributes button.

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

Jgditm - ”T &+ Tak|

B Hydranks
& Laterals
5947
5 Annotation
& feeds
&
Highlicht
Zoom To

Copy
Faste
Select

Property

Walug

Feature identifer
Symbol code
ACAD_AHGLE
FACILITY_D
WHM_TYPE

UM

OWNER
Installation date:
LOCATION
MUNICIPALITY
FRESSURE

451

270

1207
WwFIREHYD
WwFIREHYD

947
0
270
0

0
11/30/1999
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The object is no longer listed WG
under the relationship path 7-:"9" ' '
label.

7. Click the Close button to
close the Attributes dialog
box.

1 heshaes

The object is no longer listed under the relationship path label.
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Creating new related |

You cannot use the Add New nonspatial objects —

command in the Attributes dialog 1. Click the Edit tool. N

box to create new related features. l

See‘ Creating new related fea- 2. Click the feature for which

tures', later in this chapter, to learn you want to create a new

how to create new related features. related object. e

3. Click the Attributes button.

4. Double-click the feature in —
the left panel. »

ﬁz?

X @
Attributes [z}
B pipes Propety Walue
o—- FID 283
MaintenanceRecords FNODE# 344
THODEH 50
LPOLY# i}
RPOLYH o
LENGTH 36 83725
PIPEH 283
FIFE-ID 515
TAG 220000000071977
TYPE FIP
SUBTYPE MMMPCS
FIP_SIZE 2

PIP_MATERIAL_.. CS
FIFLENGTH %3
LENGTH_SRC_I.. MS
COATING_TYFE.. WR
PIP_PRESSURE.. M
PIF_USE_CD M
INSTALL DATE

SYMBOL MF Coated Steel Main
Shape_Length 36.9372508313003
Enabled True

1 features
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5. Right-click the relationship - — ]
. E-pipes toperty slue
path label and click Add - .
New. y i
9——@
A new object is created and IETEE
related to the selected
feature.
6. Click the new object in the
left panel to see its attributes.
1 features
Attributes [=]
= pipes Property Value
(= 220000000071977 OBJECTID 2
) MaintenanceRecords | | MaintenanceCD <Nully
e_ B MainlD 283
Yea_ 200
1 features

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. X @ ‘ = _o

5. Double-click the feature in
the left panel.

Attributes (=]
I _cli i i #)- Build Proper, Val
6. Right-click the rglatlonshlp i Bunas E;DT f}asr;‘ -
I i
path label and click Add (5 on
Selected. Shape_tiea 6627 26755871485

The selected object or
objects are now added to the
list of selected objects under
the relationship class path
label.

2 features

Altributes (<]
- Buildings Property Walue
E1- Parcels
B 3183
a Add New

Fiemoye Al

2 features

- Buildings Property Walue
=- Paicels FID 13000
. . = 3163 BuildingType Fesidential

A relatlonshlp to El- contains Shape_Lenath 148.33823442699
12000 Shape_fresa 1186.64129233192

the selected — ParcelD 3183

: A Staries 2
object is added.

2 features
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Deleting related objects

Deleting related features 1. Click the Edit tool.

You can also del ete rel ated features )

using the Delete command on the 2. Click the ffeature whose
Relationship context menu in the related object you want to
Attributes dial og box. delete.

3. Click the Attributes button.

Double-click the feature in —
the left panel.
5. Double-click the relationship
path label to see a list of 1
related objects.
6. Right-click the object you 445
want to delete and click
Delete. & pipes Flopett Value
= 220000000071977 ORJECTID 7
. . & MaintenanceRerords =——medbintenanceCD  44662-RP
The object is deleted and no 2 ano E
. & 2 -
longer listed under the =
relationship path label. o
Faste
Seletcl
Remave From Relationship
‘3——_
1 features
Attributes [=]
E-pipes Frapeity Yalue
B-220000000071977 OBJECTID g
- Maintenancer ecords MaintenanceCD 44780-AP
i1 Vo a1
=
1 features

The object is no longer listed under the relationship path label.
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Editing features with ?

The Attributes dialog box composite relationships J T

. . Editar = - =
TheAttrlbut&sd_lalog box t_)ehaves 1. Click the Edit tool.
the same way with composite

relationships asit does with 2. Click the origin feature in the

creating or deleting new features or composite relationship you - v A ——l -

relationships. want to edit. /> N T ,’(/
/ // ",

3. Click and drag the featureto .~ _—
a new location. i o

The related features move
the same x,y distance as the
origin feature you moved. »

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 features are deleted.

Both the origin feature and its related features are deleted.
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Validating relationships

Relationship rules
Relationship rules can be brokenin
two ways: when a featureisrelated
to a subtype of the related class for
which no valid rule applies or
when a cardinality ruleis 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.

2. Click Editor and click Validate
Features.

A message box appears
telling you how many
features are invalid. Only
invalid features remain
selected. »

Editor HT‘ f ¥ Task: [

Start Editing
Stop Editing

Save Edits

<

¢
“

Mave...

Salit e
Eilel=n,
Buffer...

Copy Parallel...
Merge...

Unian
Inkersect

aliEe

MMore Editing Tools

9

Walidate Features. ..

Snapping...

Options. ..
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3. Click OK.

4. Click one of the invalid

features.
Repeat step 2.

A dialog box appears
informing you why the
selected feature is invalid.

6. Click OK.

EDITING RELATIONSHIPS AND RELATED OBJECTS

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
features.

Repeat step 2—a message
box appears informing you

that all the features are valid.

Click OK.

Arcinfo and ArcEditor

VYalidate

2 features are invalid.

Validate

Poles [subtype: ‘wiood] may nat be related to Transformers (subtype: Undergraund S5T1) via the PaoleTrans relationship class.

Yalidate E

Al features are valid.
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Editing geometric networks 1 2

IN THIS CHAPTER

Editing network features
Creating network edges
Subsuming network junctions
Enabled and disabled features
The Network Editing toolbar

Validating network features

Arcinfo and ArcEditor

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 connectivity 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.
Junctions model nodes in the network—places where edges connect to
each other—such asfittings, 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 awater network, but it might be
composed of agroup 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

The connectivity of network features is based on geometric
coincidence. If ajunction is added along an edge or one edge is
added along another edge, they will become 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 edgein ageometric network can be either simple or complex.
A simple edgein ageometric network hasa 1-1 relationship with
edge elementsin the logical network. A complex edge has a1-M
relationship with edge elementsin thelogical network. One
complex edgein the geometric network can represent multiple
edgesinthelogical network. Simple and complex edges always
have junctions at their endpoints.

If you snap ajunction 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 thelogical network but remainsasinglefeaturein the
geometric network. It will remain asinglefeature; however, anew
vertex is created at the point where the new junction or edge
connects to it.

328

Default junctions

When you snap an edge to another edge where there is no
junction, ajunction is automatically inserted to establish
connectivity. If adefault junction type has been specified as part
of the connectivity rulesfor the network, that default junction
typeis 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 anew edge in the network that is not
snapped to an existing junction or edge at both ends, a junction
isautomatically created and connected to the free end of the new
edge. If thereisaconnectivity rulein 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 isinserted, which is stored in the
<network>_Junctions feature class.

Junction subsumption

When you snap ajunction to an existing orphan junction, the
orphan junction is subsumed by the new junction. That is, the
orphan junction is deleted from the network, and the new junction
isinserted initsplace. All network connectivity is maintained.
Orphan junctions cannot subsume other orphan junctions. When
ajunction is snapped to another junction other than an orphan
junction, subsumption does not occur and the junction is not
connected.

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, a network orphan junction isinserted. This orphan junction
can be subsumed by snapping another junction to it.

EbpiminG IN ARCMAP



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 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. Thefollowing set of diagramsillustrates 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:

»  Orphan Junction
¢ Standard Junction
_SEF Simple Edge
CEF  Complex Edge
O erex

NOOP Mo operation completed

NOCON Mo connectivity established, offset features are
coincident but disconnected.
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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 summarizesthe network connectivity that
results:

SEF NOCON
vy [ BEF — Ow g cer —» CEF
SEF"
NOCON
.y s —
/O e Ow g cer —» Q@FO

CEF = CE

NOCON
—_— G@;

Q- —_—
NOCON CEF CEF
/O; CEF  — CEF
NOCON
st

G- CEF — CEF

(]
w0
m
hul
Q/m}J
mm
T

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 del eted, 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 how
many edges are connected to it, some edges may also be deleted.
Thefollowing illustration summarizesthe results of deleting
network junctions:

Q/C<O ’

—

O O
o

Connectivity behavior when deleting network features
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Disconnecting features. Thefollowingillustration summarizes
how connectivity is affected when disconnecting network edge
features and junction features using the Disconnect command in
ArcMap:

—
CEF CEF
CEF CEF O\O
CEF CEF

Connectivity behavior when disconnecting network features
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Connecting features: Thefollowing illustration summarizes how
connectivity is affected when connecting network features using
the Connect command in ArcM ap:

Creating new networ k featur es: 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:

- SEF"
o< S —-
SEF

T (o Q.
- A . SEF A SEF
SEF e SEF el

Connectivity behavior when connecting network features. NOCON

NOCON

O‘--ﬁ—b Q@E{F}
NOCON

Ow. o —w Oﬁ
NOCON

O orr —» O<CQEF
NOCON

O opF —» C<SOEF

D CEF — cEF
Com —_ SEF

SEF =
R e e

O
14
%)
H
tn o

Connectivity behavior when creating new network features.
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Repairing network connectivity

Connectivity between network featuresis maintained on the fly
asyou create, delete, and modify network features. In some
circumstances, the association between some network features
and their logical elements may become out of sync. Thiscan
happen, for example, when using a custom tool that does not
correctly handle aborting edit operations.

Thiskind of network inconsistency islocalized to a collection of
featuresin the network. You will be able to see what features have
inconsistent connectivity 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 connectivity isinconsistent, and (2) reconciling aversion
with inconsistent network featureswill result in an error (to learn
more about reconciling versions, see Chapter 15, ‘Working with a
versioned geodatabase’). The Rebuild Connectivity tool in
ArcMap rebuilds connectivity for a set of network featuresin 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.

The Repair Connectivity command in ArcMap repairsthe
connectivity within an entire geometric network or the
connectivity within the currently edited version of ArcSDE. The
Repair Connectivity command can be used if alarge number of
features have inconsistent connectivity or if the features extend
across alarge part of the network.

In addition to the Rebuild Connectivity tool and Repair
Connectivity command, ArcMap also contains a set of tools and
commandsfor identifying network features with either
inconsistent connectivity or illegal network geometry. These are
the Network Build Errors, Verify Network Connectivity, and Verify
Network Geometry commands and the Verify Network

332

Connectivity and Verify Network Geometry tools. Thesetools
and commands can be accessed from the Network Editing toolbar.

For moreinformation on the Network Build Errors command, see
‘ Creating geometric networks: an overview’ intheArcGIS
Desktop Help.

Performance considerations

Connectivity is established for new network features based on
geometric coincidence. When you add or move afeaturein a
network, each feature classin the network must be analyzed so
connectivity can be established. Performing a spatial query
against each network classwill determineif the new feature or
moved feature is coincident with other network features at any
point.

If the network isin an ArcSDE geodatabase, then analyzing for
connectivity requires anumber of spatial queries against the
server. By using the map cache while editing the network, these
spatial queries are much faster and are not as much of aload on
the server. When editing network datain an ArcSDE
geodatabase, always use the map cache. For more information on
the map cache, see Chapter 2, ‘ Editing basics', or Using ArcMap.
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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.

Geometric networks and
topology

It isimportant to distinguish
geometric networks and their
relationships fromtopology and its
associated rules. To learn more
about topol ogy, see Chapter 4,
‘Editing topology’ .

For moreinformation on the
ArcMap snapping environment, see
Chapter 3, ‘ Creating new features'.
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Creating a new network
edge at an existing
junction

1.

Add your network feature
classes to ArcMap and add
the Editor toolbar.

Click Editor and click Start
Editing.

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 edge feature you
want to create. »

Arcinfo

Editor | * |ﬁj

Stop Editing

Save Edits

[aE, .
Splite .
Divides ..
Buffer. ..

CHS e

Gopy Parallel. .
Merge. .
Ly
Intersech
Elig.
IMare Editing Taols 3
@ Y alidate FEatures, ..
STUEBITIE

Qpkions, ..

Task: |Create Mew Feature j

El- Create Tasks F

§_reate Mew Feature
EI Modify Tasks

Reshape Feature
-t Polygon Features
-Mirrar Features

-Extend, Trim Features
-Madify Feature
-Calibrate Route Feature
¢ b-Modify Portion of a Line
B- Topology Tasks

- Modify Edge

- Reshape Edge

- Auko Complete Polygons

Target: |'Water laterals ;I

and ArcEditor

Editor |
Editor + ‘ [ 3 ”?F Task: [
0__1? -
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.- Service laterals
- Distribution mains
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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 mouse pointer near
the junction until the pointer
shaps to it.

Click the map to create the
new feature’s vertices.

10. Double-click the last vertex

to finish the feature. »

Snapping Environment ]

m
=l
=N

Layer | vertex | Edge |
Water distribution ne
System valves
Distribution mains

oo

Elocks

Parcels

‘Water laterals
DistDiamn Layer
‘WaterLateralDiamet
Hydranks

Road edge of paver
Road names

Road centerlines

B[] Edit sketch -
[ Edit sketch vertices

[] Edit sketch edges
[J Perpendicular to sketch
[ Topalagy Elements
il i =

OOOROOO0OXKKOR
OOoOO0O0O0”&Op
OOoOoOoOooodapoo

T

1 “z
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Default junction

You can specify what type of
junctionis 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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Adding junctions along
complex edges

You can also snap a junction along
acomplex edge. Smilar to
snapping an edge, thejunctionis
connected to the network. The
complex edgeissplitinthelogical
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 mouse pointer over
the complex 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. »

Layer | Wertex | Edge ‘ End |
Water distribution ne O O
Syskem valves O O O
Distribution mains O O
Elacks O O O
Parcels O O
‘Water laterals O O [ et
DiskDiam Layer O O O
WaterLateralDiamet: ] O O
Hydrants O O O
Road edge of paver [ O O
Road names O O O
Road centerlines O O O
- [ Edit Sketch -
[[] Edit sketch vertices

[] Edit sketch edges
H [ Perpendicular to sketch
E| |:| "I'_o||:|?|ogy'I Elamenl:'s LI
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Default junction

You can specify what type of
junctionis 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
snapped 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
an orphan 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
snapped to is a complex
edge, it remains as a single
feature but is split in the
logical network.

. Click the Edit tool.

. 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 mouse pointer near
the simple 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 | Yerbex | Edge | End ‘
Waker distribution ne
System valves
Distribution mains
Elocks

Parcels

‘aket laberals
DistDiam Layer
‘aterLateralDiamet
Hydrants

Road edge of paver
Road names

Road centerlines

B[] Edit Sketch N
D Edit sketch vertices

] Edit sketch edges
‘-] Perpendicular to sketch

Oo00ORO000REO”
OoOoO0orREOO000
OoOoooooooooo

=[] Topology Elements
H l_|p-— g}‘: 1 ;I
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Adding junctions along
simple edges

You can also snap a junction along
a simple edge. Smilar to snapping
an edge, thejunction is connected
to the network. The simple edgeis
split into two new features.

Default junction

You can specify what type of
junctionis 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
policiesand how they affect
attribute values, see Building a
Geodatabase.

EDITING GEOMETRIC NETWORKS

You have now created a new
network edge. Since you
snapped 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 an orphan 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

The default junction for
the edge—edge rule is
added.

and ArcEditor
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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 mouse pointer near
the junction you want

to subsume with a new
junction until the pointer
snaps to it. »

e j Target [Hydrants : Hudrants E
= | ~WateNet_Junctions -
- Walvehauls
Tarks
- Spzvalves
- Priodwell2
0——--- ants:
- Gatevalves
[#- Fittings
[l Laterals
Distribrnains
- Trahsmains
- RFRiline ;I
Layer | Vertexl Edge ‘ End |
Water distribution ne O O
System valves O O O
Distribution mains O O
Elocks O O O
Parcels O O
‘Waker laterals O O O =
DistDiam Layer O O O
WaterLateralDiamet ] O O
Hydrants O O O
Road edge of paver [ O O
Road names [} ] O
Road centerlines O O O
£ [ Edit Sketch -
-] Edit sketch vertices
-] Edit sketch edges
~[] Perpendicular to sketch
- |:| 'I"_c:p?IUgylElamenfs ;I
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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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Moving existing network

Undoing network edits features
If you move a network feature,
other network features also move.
Clicking the Undo button will undo
the editsto all the affected features.
To learn more about undoing edits, 2. Click the Edit tool.
see Chapter 2, ‘Editing basics'.

1. Follow steps 1 and 2 for
‘Creating a new network
edge at an existing junction’.

3. Click the network junctions
and edges that you want to

rove,

Cancelling the move 4. Click and drag the features to
operation the new location.

Pressing the Esc key while moving Other network elements that
the network featureswill cancel the are connected to the features
move operation. 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.
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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
roles, see Building a Geodatabase.

To learn how to set flow direction

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.

4. Click the value for
AncillaryRole.

5. If you want this junction

Arcinfo and ArcEditor

Jgditm = ||—‘lx_ & - Tak|

for a network and other network
analysistools, seeBuilding a
Geodatabase.

feature to act as a sink in the
network, click Sink.

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 Plo “

roles you want to change are

updated.

7. Use the tools found in the B
Network Analysis toolbar to i Fropely vele =
recalculate the flow direction gﬁ;iﬁﬁﬂNTED .
of the network. MATERIAL

CP_MATERIAL
LEVEL_SEMSOR
ELEY_BOTTOM 0
ELEY_TOP 0
ELEY_GROUND 0
ELEY OWERFLO.. -3
MUNICIPALITY
STATUS

Enahbled True _o
AncillanyRale Mone -| =]
1 features 4|
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Enabled and
disabled network
features

If afeature in the network is
disabled, it cannot be traced
through. To learn more about
network tracing, see Building a
Geodatabase.

Enabling network features
By default, all network features
have an Enabled value of True
when created.
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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 - ||—‘}_ f - Task[

m|

Attributes

[ Sysvalves
- /6543

1 features

Propert Yalug

MUNICIPALITY
OPER_DISTRICT
DATE_INSTALL .
CONTRACTOR
OWNER

VAULT_ID 0
OPERATION_M
DEFTH_TO_NUT 0
BELO'W_GRADE
INSP_GROUP
INSP_SEQUENCE
PRESS_ZONE_.

<

STATUS _o
Enahled =

»
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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 is 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 »

About connecting and
disconnecting network
features

In some cases, you may wish to
disconnect a feature fromthe
network. Disconnecting a feature
does not delete it fromthe data-
base; it removes the topological
associationsit hasto other features
in the network. Similarly, connect-
ing a feature to the network creates
topological relationships between
the feature and its coincident
features.

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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between features may become
out of sync or inconsistent.
These features can be identified
and their connectivity repaired
and reestablished.

Disconnecting features and
tracing

Don't use the Disconnect command
to remove a feature from consider-
ation during network tracing.
Instead, either changeits Enabled
value or place a Barrier on the
feature.

Using the 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
includelinesthat contain multiple
parts, lines that form a closed loop,
linesthat have zero length, and
featuresthat do not contain shapes.
Once created, the selection set may
be used to identify and find the
featuresthat cause the particular
error. For more information on
building geometric networks, see
Building a Geodatabase.

The Network Build Errors
command
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Disconnecting a feature
from the network

1. Select the feature that you
want to disconnect from the
network.

2. Click the Disconnect tool on
the Network Editing toolbar.

Metwork, Editing

-
% %

R B 8T

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.

rJ

[ etwark Eljil‘inq

”‘/‘ /.u
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Verifying network
Ensuring network connectivity e el e T D
connectivity °
The Verify Connectivity tool verifies
the connectivity between edges and
junctionsin thelogical network.

Thetool searchesfor featureswith

T O — AT

1. Click one of the feature
classes in the geometric
network in the ArcMap table
of contents.

no corresponding network 2. Click the Verify Connectivity
elements, features with one or more tool on the Network Editing
missing network elements, features toolbar.

with duplicate network elements, 3. Click and drag a box around

features associated with invalid

netwqu dmts’ and features connectivity you wish to

associated with or connected to a verify. n— A B _

nonexistent network feature. ' SRR I AT
The tool will examine the s
features and create a

selection set of the network

the network features whose

Canceling the Verify features with inconsistent
Connectivity operation connectivity. You can then Eane ‘ T K ‘ ZF‘ v ‘ Ld ‘
Pressing the Esc key while defining use the Rebuild Connectivity

the area of interest will cancel the tool or the Repair Connectiv-

operation. ity command to repair the

connectivity of the features. If
all connectivity is correct, a

' ~
message box will appear R

Verifying the entire informing you s0. All nebwiork connectivity is correct.
geometric network

The Verify Connectivity command
will verify the connectivity of the
entire network.

?:r The Verify Connectivity
command
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Rebuilding network

Rebuilding connectivity connectivity B P e —— S o e =Bl T
During the course of editing, : E
network connectivity is maintained
on thefly. You do not need to use
the Rebuild Connectivity tool unless
the network connectivity has
become inconsistent for some of 2. Click the Rebuild
your network features. Connectivity tool on the
Network Editing toolbar.

3. Click and drag a box aroune

. . the network features whose
Repairing connectivity

The Repair Connectivity command network conpecnvny you §
; . L . want to rebuild. bl [ e ]
will repair connectivity errorsin o o e I Tk [T 7% (T ot St
thelogical network. s
During the process of repairing
networ k connectivity, actions may
occur that requirereview by the
user. A message box will appear at
the end of the processlisting the
type of warning, the feature class,
and the object ID of thefeature.

The warning types can be for the
creation of new orphan junctions,
invalid geometries, coincident
junctions, or coincident vertices.

ua R S el

1. Click one of the feature
classes in the geometric
network in the ArcMap table
of contents.

Metwark Editirg B

i' The Repair Connectivity
command
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Ensuring network feature
geometry

The Verify Network Feature
Geometry tool verifiesthat the
geometry of featuresthat partici-
patein the geometric network are
valid shapes. Invalid shapes
include featuresthat have empty
geometry, edge featuresthat
contain multiple parts, edge
featuresthat forma closed loop,
and edge features that have zero
length.

Canceling the Verify
Network Feature Geometry
operation

Pressing the Esc key while defining
thearea of interest will cancel the
operation.

Verifying the entire
geometric network

The Verify Network Feature
Geometry command will verify the
feature geometry of theentire
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 invalid. 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

e el
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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 and
are in conflict with the predeter-
mined network connectivity
rules.

For more information on how to
create and modify connectivity
rules, see Building a
Geodatabase.
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. Click the Edit tool.

. Click the network features

you want to validate.

. Click Editor and click Validate

Features.»
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Validation rules

Network features may have
connectivity rulesaswell 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.

Validating connectivity
rules

Connectivity rulesare validated
following subtype and attribute
validation.

EDITING GEOMETRIC NETWORKS

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.

4. Click OK.

5. Click one of the invalid
network features.

6. 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.

9. Repeat step 3—you should
see a message box informing
you that all the features are
valid.

10. Click OK.

Arcinfo and ArcEditor

VYalidate

2 features are invalid.

o

Validate

Laterals EdgeFeature [subtppe: Service laterals] may not connect to the Hydrants JunctionFeature [subtppe: Hpdrants)

Validate E

Al features are valid.
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Editing annotation

IN THIS CHAPTER

e Working with annotation in the
geodatabase

» Updating annotation created in
ArcGIS 8

e Converting labels to annotation
e Creating new annotation features
* The Annotation toolbar

» Editing the size and position of
annotation features

e Editing the appearance of
annotation features

» Working with feature-linked
annotation

13

Adding text to a map can often enhance the display of geographic features
and improve your map’soverall presentation. Text adds information and
provides a context for the map and can help clarify features or the message
of amap. You can also use text to add emphasis or focus to a particular
area, feature, or trend, for example.

Using annotation is one option in ArcGI S for storing text to place on your
maps. Annotation can be used to describe particular features or add general
information to the map. You can use annotation, much like labels, to add
descriptive text for many map features, or you can manually annotate just a
few features. With annotation, the position, text string, and display properties
areall stored together and are all individually editable. Annotation provides
flexibility in the appearance and placement of your text because you can
select individual pieces of text and edit them.

Annotation can be linked directly to the feature that is being described. For
example, afeature class that contains streets may have the street’s name
associated with each street feature. Annotation can also be a piece of text
that exists independently of any other feature, such as the name of a
mountain range on a map.

This chapter describes the tools used to edit annotation stored in a
geodatabase. You'll learn about creating annotation features using different
construction methods, modifying where your annotation is placed and how it
looks, and creating and working with feature-linked annotation.
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Working with annotation in the geodatabase

Annotation in the geodatabase

When creating new annotation or when converting from existing
annotation or labels, you can choose to store your new
annotation in a geodatabase or in a particular map document. If
you have many pieces of annotation, annotation that needs to be
used outside a single map document, or several people who are
concurrently editing the annotation, you will want to store your
annotation in a geodatabase. The specialized tools for creating
and editing annotation that are presented in this chapter can only
be used with annotation that is stored in a geodatabase.

Working with geodatabase annotation

Storing annotation in a geodatabase is similar to storing
geographic features—lines, points, and polygons—in a
geodatabase. Annotation in the geodatabase is stored in special
feature classes called annotation classes. Geographic features
are stored as ESRI Simple Features, while annotation is stored as
ESRI Annotation Features.

You can add annotation stored in a geodatabase to any map, and
it appears as an annotation layer in the ArcMap table of contents.
Like other feature classes in the geodatabase, all featuresin an
annotation class have a geographic location, an extent, and
attributes and can either be inside a feature dataset or be
standalone feature classes in a geodatabase. However,

annotation is unique because, unlike simple features, each
annotation feature has its own symbology, including font, color,
and so on. Annotation is often text, but it can also include shapes
and graphics, such as boxes and arrows.

Geodatabase annotation can be standard annotation or feature-
linked annotation. Standard annotation elements are pieces of
geographically placed text that are not formally associated with
featuresin the geodatabase. For example, you might have a piece
of standard annotation that represents a mountain range—the
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annotation simply marksthe general areaon the map. Feature-
linked annotation is a specia type of geodatabase annotation
that is linked by a geodatabase relationship class to the features
that are being annotated. If you have an ArcEditor or Arclnfo
license, you can create and edit feature-linked annotation; if you
have an ArcView license, you can view feature-linked annotation
but not create or edit it.

If you want to use the Annotation toolbar construction tools or
the Convert Labels to Annotation command with geodatabases
and annotation created in ArcGIS 8, you'll need to upgrade your
geodatabase to ArcGIS 9 and use the Update Annotation Feature
Classtool in ArcToolbox™. To learn how to upgrade a
geodatabase, see Chapter 2, ‘ Editing basics'. To learn how to use
the Update Annotation Feature Class tool, see ‘ Updating
annotation created in ArcGIS 8’ in this chapter.

If you have annotation in other formats, such as coverage or
CAD, you can also use ArcToolbox to convert these formats into
geodatabase annotation. To learn more, see Building a
Geodatabase or the ArcGI S Desktop Help.

Feature-linked annotation

Thetext in feature-linked annotation reflects the value of afield
or fieldsfrom thefeatureto whichit islinked. For example, a
hydrant in awater network may be annotated with its pressure,
which isstored in afield in the feature class. In the same network,
the water transmission mains may be annotated with their names.

Annotation links to features through a composite relationship
with messaging. The feature class being annotated is the origin
classin the relationship, while the annotation feature classis the
destination class. As with other composite relationships, the
origin feature controls the destination feature—meaning the
location and lifetime of the annotation. When the origin featureis
moved or rotated, the linked annotation also moves or rotates

EbpiminG IN ARCMAP



withit. And when an origin feature is deleted from the
geodatabase, the linked annotation feature is also deleted. In
addition, if an attribute value for the origin feature changes,
feature-linked annotation has special behavior to automatically
update the linked annotation that is based on this attribute. An
annotation feature class can link to only one feature class, but a
feature class can have any number of linked annotation feature
classes.

For example, ahydrant in the water network ismoved by 50 feet.
When the hydrant is moved, its linked annotation moves with it.
In the same network, the name of atransmission main may
change. When thevalueinitsnamefield ismodified, the text
stored in its linked annotation feature is automatically changed as
wll.

To learn more about working with labels and annotation, see
Using ArcMap. To learn more about working with feature-linked
annotation and converting annotation formats to geodatabase
annotation, see Building a Geodatabase.

EDITING ANNOTATION
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Updating
annotation
created in
ArcGIS 8

If you have a geodatabase
created in ArcGIS 8, you'll need
to do two things before you can
use some of the ArcGIS 9
labeling and annotation tools
with your data.

You'll first need to upgrade
your geodatabase. To learn
how, see Chapter 2, ‘Editing
basics'.

After you’ve upgraded your
geodatabase, you'll need to run
the Update Annotation Feature
Class tool on your ArcGIS 8
annotation feature classes.
Once you’'ve done this, you can
append annotation into these
feature classes with the Convert
Labels to Annotation command
or use the Annotation toolbar
construction and editing tools
with them.

It is important to note that you
won't be able to view updated
annotation in ArcGIS 8. You can
aways view earlier versions of
annotation in later versions of
ArcGIS.

Geodatabases and annotation
feature classes created in
ArcGIS 9 do not need to be
updated.

356

. Upgrade your ArcGIS 8

geodatabase. To learn how,
see Chapter 2, ‘Editing
basics’.

2. Click the ArcToolbox button.
3. Double-click the Data

Management Tools toolbox.

. Double-click the Feature

Class toolset.

. Double-click the Update

Annotation Feature Class
tool.

. Click the Browse button and

navigate to the ArcGIS 8
annotation feature class you
want to update.

. Click the annotation feature

class and click Add.

8. Click OK to execute the tool.

9. Add the updated annotation

feature class to ArcMap.
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Converting labels
to annotation

Labeling is the process of
automatically generating text
derived from feature attributes
and placing it near features on a
map. Because labels are not
selectable and you cannot edit
the properties of individual
labels, you may want to convert
your labels to annotation.
Annotation can be stored in a
map document or a
geodatabase.

When converting to
geodatabase annotation,
ArcMap can create annotation
feature classes or append to
existing ones. When converting
to feature-linked annotation,
ArcMap also creates a relation-
ship class to maintain the link
between the features and the
annotation.

The annotation feature class
and relationship class are
created inside the same feature
dataset in which the feature
class is stored or at the geoda-
tabase level for a standalone
feature class.

To convert labels in an ArcGIS 8
geodatabase, you need to
upgrade your geodatabase first.
See Chapter 2, ‘Editing basics',
for more information. »

EDITING ANNOTATION

Converting labels to
geodatabase annotation

1. Click the Add Data button in
ArcMap to add the feature
class for which you want to
create annotation in your
map.

2. Label the features in your
map as described in Using
ArcMap, including setting a
reference scale and data
frame extent.

3. Right-click the layer in the
table of contents. To convert
labels from more than one
layer, right-click the data
frame.

4. Click Convert Labels to
Annotation.

5. For Store Annotation, click In
a database.

6. Specify the features you want
to create annotation for.

7. To create feature-linked
annotation, check the
Feature Linked box. To create
standard annotation, leave
the box unchecked.

8. If you're creating standard
annotation and want to add
the annotation to an existing
standard annotation feature
class, check the Append box.

9. If you're creating feature-
linked annotation, click the
name of the new annotation
feature class to change it. »
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To learn more about preparing
labels for conversion and
converting labels to annotation
that is stored in a map docu-
ment, see Using ArcMap or the
ArcGIS Desktop Help.

Converting label classes to
annotation with ArcEditor,
Arcinfo, and ArcView
Annotation classesareto a
geodatabase annotation feature
class aslabel classesareto a
layer’s|abels. With an ArcEditor or
Arclnfolicense, thelabel classes
will be converted into separate
annotation classeswithin the
annotation feature class. With
ArcView, you cannot create multiple
annotation classes, so all of your
label classeswill be combined into
asingle annotation class.

Adding annotation

When all of the labels have been
converted to annotation, the new
annotation featureclassis
automatically added to the map.

Using versions

If you' re appending to an existing
annotation feature class, convert
your labelsto annotation before
you version your data when
possible.
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10. If you're creating standard
annotation, click the Open
Folder button and specify the
path and name of the new
annotation feature class you
will create or, if you're
appending, the existing
standard annotation feature
class you're appending to.

11. If you're appending to an
existing feature class, skip to
step 17.

12. Click the Properties button.

13. Check the box to require
edited annotation features to
maintain reference to their
associated text symbols
stored in the feature class.

14. Specify additional editing
behavior for the new
annotation feature class.

15. If you are creating the new
annotation feature class in
an ArcSDE geodatabase
and want to use a custom
storage keyword, check the
Use configuration keyword
box, then choose the
keyword you want to use
(ArcIinfo and ArcEditor only).

16. Click OK. »
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EDITING ANNOTATION

17. Some labels may not

currently display on the map
because there is no room for
them.

To convert these labels,
check the Convert unplaced
labels box. This saves the
unplaced labels in the
annotation feature class,
allowing you to later position
them one at a time in an
ArcMap edit session.

18. Click Convert.

Convert Labels to Annotation

Store Annotation Reference Scals
’Vr-‘ In & database © I the map ’V 1718

Create Annotation For
’Vﬁ' All features

£ Features in cument extent

) Gelected fetines ‘
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Why is the Unplaced
Annotation button
unavailable?

You need to be in an edit session
first. Click Editor, then Sart
Editing.

Drawing unplaced
annotation

You can check the Draw box on to
show unplaced annotation on the
map. Unplaced annotation features
aredrawn in red.

After you’ ve placed an annotation
feature on your map, the featureis
selected and the Edit Annotation
tool becomes active. To learn how
to move or resize the annotation
feature, see‘Editing the sizeand
position of annotation features' in
thischapter.

To learn more about converting
labelsto feature-linked annotation
and importing annotation into a
geodatabase, see Building a
Geodatabase.
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Adding unplaced
annotation to a map

1. Click the Unplaced Annota-
tion button on the Annotation
toolbar.

If the button is unavailable,
make sure you are in an edit
session.

2. Click the Show dropdown
arrow on the Unplaced
Annotation dialog box to
search in a particular
annotation layer or in all
visible annotation layers.

3. Check Visible Extent if you
only want to search for
unplaced annotation in the
current map extent.

4, Click Search Now.

Any unplaced annotation
features are listed.

5. Select the annotation feature
you want to place on your
map.

6. Right-click and click Place
Annotation or press the
spacebar.

Once placed, the feature is
selected and the Edit
Annotation tool becomes
active so you can move or
resize the feature.
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Creating new
annotation
features

The Editor and Annotation
toolbars provide the tools you
need to create new geodatabase
annotation features. The
Annotation toolbar allows you
to choose the construction
method—horizontal, curved,
and so on—and the symbol of
your new annotation. You'll
enter the text of your annota-
tion in the Text box on the
Annotation toolbar, but you
can press a shortcut key to
change the text for constructing
new annotation.

To use the tools on the Annota-
tion toolbar, you need to be in
an edit session and have an
annotation feature class as the
target. Your annotation feature
class also needs to have a
symbol collection: see Building
a Geodatabase. To use the
construction tools with
ArcGIS 8 annotation, you need
to upgrade your geodatabase
and update your annotation
feature class.

The tools on the Annotation
toolbar work with annotation
stored in a geodatabase.
Annotation stored in a map
document is created and edited
with the Draw toolbar. To learn
more, see Using ArcMap.

EDITING ANNOTATION

Starting an edit session
and setting the target
annotation feature class

1. Add an annotation feature
class to your map.

2. Click Editor and click Start
Editing.

3. Click the Target dropdown

Editor |
Editor = ‘ (S |.f *

Stop Editing

Save Edits

e e

Target: |Road ames

You need to set the target
annotation feature class
when constructing or

i - Edge of road
arrow and click the annota- Cpi! copying and pasting
tion feature class you want to - Foad centerlines annotation features.
edit. - Land uses
Adding the Annotation leso~ | x 2~
tO 0 I b ar 1 Start Editinig,
Stop Editing

1. Click Editor, point to More
Editing Tools, and click
Annotation.

Save Edits
Mave.
Split

o~ Divide...

’ Buiffer...

'f? Copy Faralel..
IErge;

Wi

Intersect
Llip...

@— ‘alidate Features
Snapping...

Options

k| A By Constmston [Fioa

Topology

Advanced Editing
Route Editing
Metwork Editing
Spatial Adjustment
Dimensiohing

Wersioning

You can also add the
Annotation toolbar from
the list of toolbars on the
View menu.
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The Annotation toolbar

Construct straight annotation.

Construct Unplaced Annotation: View the
horizontal Construct annotation Text box: Use to enter the annotation that was not placed when
annotation. with a leader line. text of new annotation. converting labels to annotation.

Annotiation
FIA | AP \A| Construction: Horizontal V Text: ITth ' ﬁ Symbol: IDefauIt I j ‘ ER,

St Jal

. | . Curved .

Edit Annotation tool: Leadsr Lire Symbol list: Choose the
Use to select, modify, Follow Feature | symbol used for new
and position annotation. annotation.

Construction list: Choose the
method used to construct
new annotation.
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Using the Sketch tool and
Construction dropdown list
You use the Sketch tool with the
Construction dropdown list to
create annotation. The one-click
buttons are simply shortcuts that
activate the Sketch tool and a
particular construction method.

Snapping to features
The Shap To Feature command
enables snapping when you're
constructing a new annotation
feature. You can use Shap To
Feature by right-clicking when
constructing annotation.

Using annotation from
ArcGIS 8

If you want to use the Annotation
toolbar construction toolswith
annotation created in ArcGIS8,
you'll first need to upgrade your
geodatabase to ArcGIS9 and use
the Update Annotation Feature
Classtool in ArcToolbox.

To learn how to define annotation
classes and symbols, see Building a
Geodatabase.

EDITING ANNOTATION

Constructing horizontal
annotation

1. Click the Horizontal Annota-
tion button on the Annotation
toolbar.

The Sketch tool and Horizon-
tal method are activated.

2. Optionally, use the Default
symbol or choose another
symbol from the Symbol
dropdown list.

3. Type the text you want to
place on your map in the Text
box.

4. Click where you want to
place the annotation on the
map.

Annotation

29 | _? 18 \A| Construction; IHorizontaI
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Green ling

Teut: [Green line H—e

% E_G:u.n ling|

- \\ “.
\

Horizontal annotation is created.
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Placing annotation at a
specific location

You can enter coordinates at which
to place your annotation using the
Absolute X,Y dialog box. To use
Absolute X,Y, press F6 or right-
click when constructing annotation.

Using a shortcut to change
the annotation symbol

With the Sketch tool active, press
the Skey to activate the Symbol box
on the Annotation toolbar.

Using the Find Text
command on the Sketch
tool context menu

Find Text popul ates the Text box on
the Annotation toolbar with a text
expression from a feature under the
cursor position. If thetargetisa
feature-linked annotation feature
class, text isderived only froma
featureintheorigin featureclass.
Wth a standard annotation feature
class asthetarget, the text is based
on thelabel expression of the layer
containing thefirst visible and

sel ectablefeature. You can also use
Ctrl + W as a shortcut to Find Text.
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Constructing straight
annotation

1. Click the Straight Annotation
button on the Annotation
toolbar.

The Sketch tool and Straight
method are activated.

2. Optionally, use the Default
symbol or choose another
symbol from the Symbol
dropdown list.

3. Type the text you want to
place on your map in the Text
box.

4. Click where you want to
place the annotation on the
map.

As you move your mouse, the
text will rotate about the
anchor point.

5. Click again to finish placing
the annotation.

k. | _? 128 \A| Construction; IHorizontaI
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Straight annotation is created.
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Working with leader lines
In many cases, you'll just want to
add a leader lineor callout to a
regular annotation class, such as
the Default classin the Symbol
dropdown list. This method is
flexible because you can set a
different leader for each annotation
feature or use the same one for all
features. You can modify the
appearance of the leader and
callout by following the stepsin

‘ Setting leader line symbol
properties’.

If you want to use the same leader
line symbol every timeyou create a
new annotation feature, you can
also use ArcCatalog to create an
annotation classthat hasa
predefined leader symbol. Then,
when you are creating new
annotation featuresin ArcMap,
chooseit from the Symbol
dropdown list. To learn how to
modify the symbology of a
predefined leader symbol, see
Building a Geodatabase.

To learn how to define annotation
classesthat includeleader line
symbols, see Building a
Geodatabase.

EDITING ANNOTATION

Constructing annotation
that has a leader line

1. Click the Leader Line
Annotation button on the
Annotation toolbar.

The Sketch tool and Leader
Line method are activated.

2. Optionally, use the Default
symbol or choose another
symbol from the Symbol
dropdown list.

If you defined an annotation
class that has a leader
symbol in ArcCatalog, you
can use it. The cursor
changes to the leader line
symbol.

3. Type the text you want to
place on your map in the Text
box.

4. Click where you want to start
the annotation feature’s
leader line.

5. Drag the annotation feature
where you want to place it.

6. Click again to finish placing
the annotation.

Annotation

h\ | A D \A.| Construction: IHorizontal ﬂ
|

Symbal. |Leader symbal ﬂ
AaBbYyZz

Blue ling

To modify the leader added to
L these symbols, see ‘Setting

AaBbY¥yZz

Defaul leader line symbol properties’ in
AaBbYyZe this chapter.

Green line
PaBbYyZz __9

Leader s

Use ArcCatalog to modify this symbol,
which is a predefined annotation class
(see Building a Geodatabase).
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Annotation with a leader line is created.
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Seeing annotation on the
map as you type it

With the Sketch tool active, press
the A key to activate the Text box on
the Annotation toolbar. Thisway,
you can changethetext for
constructing new annotation.

Switching between the
Sketch, Edit, and Edit
Annotation tools

You can press the E key to switch
between the Sketch, Edit, and Edit
Annotation tools. After you' ve
constructed new annotation with
the Sketch tool, you can use the
Edit or Edit Annotationtoolsto
position or edit its properties.
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Setting leader line
symbol properties

1. Click Editor on the Editor
toolbar and click Options.

2. Click the Annotation tab.
3. Click the Leader button.

4. Click the Type dropdown
arrow and click the type of
callout you want to use.
Steps 5-10 apply to line
callouts.

5. Click one of the Style buttons
to set the style of the leader
line.

6. Check Leader.

7. Click Symbol underneath the
Leader check box to change
the color and width of the
leader line. Click OK on the
Symbol Selector dialog box.

8. Optionally, check the Accent
Bar and Border boxes to add
them to your leader line
symbol. Click Symbol to
change the Accent Bar or
Border symbol properties.

9. Optionally, change the Gap
and Leader Tolerance.

10. Optionally, change the
margins.

11. Click OK on the Editor dialog
box.

12. Click OK on the Editing
Options dialog box.
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Constructing curved gz

Horizortal

Using the Sketch tool to annotation -
H Leader Line
construct annotation 1. Click the Construction Folon Festure

You can use the Sketch tool with

any of the methods in the Construc- Curved.
tion dropdown menu to construct Syt [Dereut o 2 )
new annotation. 2. Optionally, use the Default

symbol or choose another

dropdown arrow and click

. symbol from the Symbol
- T —
dropdown list. _ .
Adding a one-click button _ ot~ | > [~
o GUIvEE eehEUEeT 3. Click the Sketch tool.
Instead of using the Sketch tool and 4. Type the text you want to
the Construction dropdown menu, place on your map in the Text
you can add a button to construct box.
eUeERl e i 21y 1o 5. Click where you want to start fof s 4—’-_0

click. You can add the command

fromthe Advanced Edit toolslistin

the Customize dial og box. 6. Click to add vertices to define _
the baseline of the curved ~

i ure. . y ek
annotation feature Dmsy/@fé

. 7. Double-click to finish the
Snapping to features

sketch and place the annota- <

The Snap To Feature command . P

. ) tion.
enables snapping when you're
constructing a new annotation
feature. You can use Snap To
Feature by right-clicking when :
constructing annotation. 8 \Q

the curved annotation.

The annotation is placed along the baseline. To learn how to edit the
baseline sketch, see ‘Editing the size and position of annotation
features’ in this chapter.
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Tip

Adding a one-click button
for follow feature
construction

Instead of using the Sketch tool and
the Construction dropdown menu,
you can add a button to construct
follow feature annotation with a
singleclick. You can add the
command from the Advanced Edit
toolslist inthe Customize dialog
box.

Tip
Switching sides
When the constraint option is Left

side or Right side, you can use the
Tab key to switch between the sides.

Tip
Flipping annotation

You can pressthe L key to flip the
annotation 180 degrees.

Tip

Switching between parallel
and perpendicular

You can press the P key to toggle
the annotation placement angle
between parallel and perpendicu-
lar.

Tip
Using a shortcut to Follow
Feature Options

You can press the O key to open the
Follow Feature Options dial og box.
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Constructing annotation
in follow feature mode

1.

Click the Construction
dropdown arrow and click
Follow Feature.

Optionally, click an annota-
tion symbol from the Symbol
dropdown list.

3. Click the Sketch tool.

4. Type the text you want to

place on your map in the Text
box.

Click the feature you want
your annotation to follow.

Drag the annotation feature
where you want to place it.

If you want to change how
the annotation follows the
feature, see ‘Setting follow
feature mode options’ in this
chapter.

Click again to place the
annotation in the position
you want along the feature.

Construction: | Leader Line 'I

Horizontal
Straight
Curved

Spmbol: [Default

Editor |
Edior > | & ||_|' '

——— 0

Text: |Eighth St

Q_ElghthSt

5

e\g“‘“st

>
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Using constraint options in
follow feature mode

The Constrain Placement options
determine how annotationis
dragged along a feature. Sde
CUrsor ison constrains annotation
to the same side as the cursor. Left
side or Right side constrains
relative to the digitized direction of
thefeature. With On theline,
annotation is dragged on top of the
feature.

Using offsets with On the
line placement

Offsets do not work with the On the
line placement constraint option.

You can also use the Follow
Feature Options dialog box with
annotation features that you have
already created. See ' Editing the
size and position of annotation
features’ inthischapter for more
information.

EDITING ANNOTATION

Setting follow feature
mode options

1. Click the Sketch tool.

2. Click the Construction
dropdown arrow and click
Follow Feature.

3. Press the O key to open the
Follow Feature Options
dialog box.

If the dialog box does not
open, you may need to click
the map first to give it focus.

4. Click Straight or Curved to
set whether the annotation
will follow the feature as a
straight line through the end
points of the text string or as
a curve.

5. Click Parallel or Perpendicu-
lar to set the annotation to
follow parallel along the
feature or perpendicular to
the feature.

6. Click one of the Constrain
Placement buttons to
constrain the annotation
when you drag it along the
feature.

7. Optionally, type a value to
offset the annotation from the
feature.

8. Click OK.

Editor

| > g~

Construction:

o

Leader Line 'l

Horizontal
Straight
Curved
Leader Line

Follow Feature Dptions [ 7] ]
Feature Linked Annaotation
’7 ¥ Use placement properties defined in the annatation class ‘
Make annotation
H & Shaight ¢ Curved ‘
Angl
H @ Paalel  © Perpendiular ‘
i~ Constiain Placement
e_—'  Sidecursorizon ¢ Left side " Right side © Onthe line
Tip: “when editing press TAB ta switch betvween the left and right side,
e——glfsel from feature: |10 map units
0 I Cancel |
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Shortcuts to copying and
pasting

You can also cut, copy, and paste
using the standard Windows
shortcuts, which are listed on the
Edit menu of the ArcMap Main
menu.

Copying and pasting
annotation

The new annotation featureis
pasted exactly on top of the existing
feature and is selected. You can
drag the new, selected feature a
short distance and see that you do,
in fact, have both features.

Using the Edit and Edit
Annotation tools’ context
menus

The commands on the Edit tool
context menu are also found on the
Edit Annotation tool’s context menu.
However, the Edit Annotation tool
has additional commands on its
context menu.

Switching between the
Sketch, Edit, and Edit
Annotation tools

With any of these tools active, press
the E key to cycle among them.
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Copying and pasting
annotation

1. Using the Edit Annotation

tool or the Edit tool, select the
annotation feature you want
to copy and paste.

. Set the Target to the annota-

tion feature class into which
you want to paste.

3. Right-click and click Copy.
4. Right-click and click Paste.

The annotation feature is
added to the feature class
and is pasted on top of the
feature copied. You can use
the Edit or Edit Annotation
tools to position the pasted
text.

?

Target:
- Buz stops
- Edge of road
- Bus lines
- Foad centerlines
- Land uses
Copy Chrl+C
B Pastes Chrl+ ——o
> Delste Delete

@? Zoom To Selected Features

Clear Selected Features

Attributes. ..

Deleting annotation
1. Using the Edit Annotation

tool or the Edit tool, select the
annotation feature you want
to delete.

. Press the Delete key.

The annotation feature is
removed from the feature
class.
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Editing the size
and position of
annotation
features

You can use the editing tools in
ArcMap to edit both feature-
linked annotation and standard
annotation. Some of the editing
tasks you can complete include
resizing, moving, rotating, and
applying various follow feature
options to your annotation.

The Edit Annotation tool, which
is located on the Annotation
toolbar in ArcMap, is especially
useful for modifying annota-
tion. The Edit Annotation tool’s
context menu, which you can
open by selecting an annota-
tion feature and right-clicking it,
provides you with alist of many
annotation editing functions.

To learn about using the Edit
Annotation tool to change the
way your annotation looks, see
‘Editing the appearance of
annotation features' in this
chapter.

Using the resize handle
Theresize handle’'slocationis
determined by the alignment of the
text. For example, an annotation
featurewith text that isleft-aligned
will haveitsresize handlelocated
ontheright.

EDITING ANNOTATION

Resizing annotation

1.

Click the Edit Annotation tool
on the Annotation toolbar.

Click to select the annotation
feature you want to resize.

Move the mouse pointer over
the red resize handle.

The pointer becomes a line
with arrows at both ends
while it's over the resize
handle.

Drag the text to make it larger
or smaller.

Annotation

"A|A P"\Al

e\g\(\\\(\ 5

E\gx\\‘(\ 5\

The annotation feature is
resized.
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Editing multiple annotation
features

Many of the commands on the Edit
Annotation tool context menu can
be used with more than one
selected annotation feature.

Getting help for the editing
annotation commands

With the Edit Annotation tool
context menu open and a command
highlighted, press hift + F1 to get
a description of that command.
Pressing F1 opens the ArcGIS
Desktop Help, which also contains
information about the annotation
tools.
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Moving annotation

1.

Click the Edit Annotation tool
or the Edit tool.

Select the annotation feature
you want to move.

Drag the annotation where
you want it to be placed.

/ q

e

/6\\)8\;;\51% The annotation feature is
E']M moved.
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Rotating annotation
Turning off the rotate and using the rotate handles M A D W
:ZSICZ; ::J?r?gflfet!r?erotateand 1. Click the Edit Annotation tool
e on the Annotation 'toolbar.

Options, then click the Annotation . Select the annotation you
tab and uncheck the Show resize

and rotate handles box.

Editing multiple annotation
classes in ArcView

With an ArcMiew license, you
cannot edit an annotation feature
class that has more than one
annotation classinit.

Changing the pivot point

If you want to rotate about a pivot
point other than a rotate handle,
use rotate mode. See ‘ Rotating
annotation in rotate mode’ inthis
chapter.

EDITING ANNOTATION

. Move the pointer over a

. Click a rotate handle and

want to rotate. e e

rotate handle.

The cursor changes to the
rotate symbol while it's over
the rotate handle.

drag the annotation to where
you want it placed.

The other rotate handle is the
pivot point.

The annotation feature is
o rotated.
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Rotating multiple
annotation features

You can rotate multiple annotation
features. Select the features, then
right-click and click Rotate Mode.
You can also click the Rotate tool
on the Editing toolbar.

Tip

Moving the selection
anchor to change the pivot
point

You can change the rotate mode
pivot point by dragging the

sel ection anchor to another
location. You can only movethe
selection anchor in rotate mode—
not when rotating with the rotate
handles.

Tip

Using shortcuts with rotate
mode

Pressthe A key to rotate by a

specific angle. The Rkey turns
rotate mode on and off.

Snapping to other features
while rotating

To rotate and snap the annotation
to another annotation or feature,
turn on the secondary selection
anchor. Pressthe Skey to toggle
this secondary anchor point on and
off. You can move the secondary
anchor the same way you move the
selection anchor.
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. Right-click the text to open

. Click Rotate Mode.

. Click and drag the text to > Curvelure 4

. When you've positioned the

Rotating annotation in
rotate mode Ml A D

1. Click the Edit Annotation tool

on the Annotation toolbar.

. Select the annotation that

you want to move. =

the context menu.

Edit Bazefine Sketch

EallavwFeature Made

The mouse pointer changes

it Follows This Feature

to a rotate symbol. T | Follow »

where you want it placed. Add Leader
The text rotates freely about
the selection anchor.

You can also press the A key T
to enter a specific angle for
the rotation.

text where you want it, right- i
click and click Finish Rotate s i
Mode. AT

" The annotation feature is
= rotated.
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Tip

Following features with
feature-linked annotation
Feature-linked annotation
automatically followsitsrelated
linefeature by default. You canturn
off this setting on the Annotation
tab of the Editing Optionsdialog
box.

Tip

Using Follow This Feature
with feature-linked
annotation

If you want feature-linked annota-
tion to follow a feature other than
theoneit'srelated to, right-click
over adifferent feature and click
Follow This Feature.

Tip

Turning off follow feature
With the Edit Annotation tool
active, you can pressthe F key to
turn on or off follow feature mode
for the selected annotation.

Tip

Switching sides

When the constraint optionis Left
side or Right side, you can usethe

Tab key to switch between the
sides.

Tip
Using a shortcut to Follow
Feature Options

You can press the O key to open the
Follow Feature Options dialog box.

EDITING ANNOTATION

Moving annotation using
follow feature mode

1. Click the Edit Annotation tool
on the Annotation toolbar.

2. Select the annotation you
want to move.

3. Right-click over the feature
you want the annotation to
follow.

The feature the annotation
follows is determined by the
position of the cursor when
you right-click. The first
selectable and visible feature

under your cursor is followed.

4. Click Follow This Feature.

The feature the annotation is
going to follow flashes on the
screen and the annotation

moves to align to the feature.

"A|A P"\Al

— FBotate Mode
-1 Edit Baseline Sketeh

Fallaw Feature Mode:

Fallow This Feature

Fallogs

Curvature

Add Leader

A Sh—

The annotation feature is now
following this line feature.
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Editing the
appearance of
annotation
features

You can use the editing tools,
including the Edit Annotation
tool, to change how your
annotation looks. The primary
ways of modifying annotation
appearance are with the
Attributes dialog box and the
Edit Annotation tool.

You can use the Attributes
dialog box to modify the
appearance of your annotation.
In it, you can change symbol-
ization properties, such as
changing the annotation
symbol or adding formatting to
text. You can also update your
annotation’s attributes and
change the text string that is
displayed.

The Edit Annotation tool’s
context menu has commands to
modify the appearance of
annotation. Some of the tasks
that you can use it for include
to stack or flip annotation and
to modify the annotation
construction method—for
example, to make horizontal
annotation curved.
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Changing annotation
symbology

1.

Using the Edit Annotation
tool or the Edit tool, select the
annotation for which you
want to change symbols.

Click the Attributes button on
the Editor toolbar.

3. Click the Annotation tab.

4. Click the dropdown arrow

and click a new annotation
symbol.

You can only change the
symbol if you have defined
more than one annotation
symbol.

Click the symbol you want to
use.

Click Apply.

= Bus stops
- Blue line Stop 9579

1 features

Anniotation

| Aributes I

Default

Apply —|— —6

Bluc line

AaBbYyZz

Detault

LaBhyyIz

? Beset

_»@ 0% =

The annotation feature’s

symbol is updated.
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Modifying annotation (
Changing the symbol for formatting
multiple annotation 1

. Using the Edit Annotation Landuse: Agricultural

features

To update the annotation symbol
for more than one feature at a time,
select all the annotation features
you want to change, click the
annotation feature class name on
the left side of the Attributesdialog

tool or the Edit tool, select the
annotation you want to
format.

. Click the Attributes button on

the Editor toolbar.

3. Click the Annotation tab.

.. Crop: Soybeans

box, and choose the new symbol
fromthe dropdown list on the 4.
Annotation tab.

Switching between

Formatted and
Unformatted views

If you don’t see the zoom box
located below the Reset
button on the right side of the
Attributes dialog box, click
the button to switch to
Formatted view. 3 5

5. Select the text you want to

If the zoom box is present in the modify. S —
lower right corner of the Attributes 6. Click the formatting buttons pefadt | &I——a
dialog box, you are working in at the bottom of the Attributes Loghee poncitira 2 s |
Formatted view. If you want to type dialog box or right-click and —— halc
in text formatting tags, you can choose the formatting you - drdetine —Zoom box
switch to Unformatted view. want to apply from the [orai | Eiuzs:riptD

context menu. LERIFa g

. =i prgle: [ @ mallCaps B
The formatting context menu Thezuie Ui

i i i Cut
To learn how to define annotation ize(\);ly available in Formatted 6 Copy
classes and symbols, see Building a ’ : ;:f;fe
Geodatabase. 7. Click Apply. il

You can use the tools on the Draw
toolbar to change the symbol ogy of
map document annotation. To
learn more, see Using ArcMap.

The text that was selected
on the Annotation tab is
formatted.

Landuse: /g‘\gricultural

.. Crop: Soybeans
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Using text formatting tags
Whileit iseasier to usethe
Formatted view context menu,
some for matting options are not
availablein the context menu. You
can apply even more formatting to
your text by manually entering
formatting tags.

Using special characters in
text formatting tags

& and < are special characters
and are not valid in your text if
formatting tags are used. Use the
equivalent character codes & amp;
and &t; instead. For example,
instead of <ITA>John & Paul</
ITA>, use <ITA>John &amp;
Paul</ITA>.

For more information on text
formatting tags, their syntax, and
which tags can be used in ArcMap,
see Using ArcMap or the ArcGIS
Desktop Help.
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Using text formatting
tags to modify annotation
symbology

1. Using the Edit Annotation
tool or the Edit tool, select the
annotation to which you want
to apply text formatting tags.

2. Click the Attributes button on
the Editor toolbar.

3. Click the Annotation tab.

4. If you see the zoom box

below the Reset button on
the right side of the Attributes
dialog box, click the button to
switch to Unformatted view.

5. Type the formatting tags you
want to apply to your text.

6. Click Apply.

The formatting tags are
displayed as plain text in
Unformatted view. You can
switch to Formatted view to
see your text as it will appear
on the map.

Landuse: é\gricultural
. Crop: Soybeans

3 5
E- parceléinng Annalation | Atrbutes |
Landuse: AgriculturalliCrop:
[ — w410
Land: BOL>Agriculturale /BOL: -
TR A N
’ 4 o
[lo] adial =z =
m s|f|u| 5[= =[5
. ] | Ance o000 Leader, | | Symbel.
1 features

Text formatting tags

Landuse: Agricultural The text between the

formatting tags is bolded
and italicized.

b
.. Crop: Soybeans
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Using the Attributes dialog
box to modify annotation
properties

The changes that you make in the
Attributes dialog box are saved in
theattribute table for the annota-
tion feature class.

Modifying the attributes
and text string of
annotation features

There are several ways that you
can modify the attributes of
annotation features—including the
text string. You can use either the
Annotation or the Attributestab on
the Attributes dial og box to update
attributes. You can also make
changesto therecordsin the
attribute table for the annotation
featureclass.

Changing the attributes of
multiple annotation
features at once

To change an attribute value for
more than one feature at a time,
select all the annotation features
you want to change, click the
annotation feature class name on
the left side of the Attributesdial og
box, then change the attribute value
ontheright panel.

EDITING ANNOTATION

Modifying the attributes
of annotation

1. Using the Edit Annotation
tool or the Edit tool, select the
annotation containing the
attributes you want to modify.

2. Click the Attributes button on
the Editor toolbar.

3. Click the Attributes tab.

4. Click the Value column for the
entry you want to change—
TextString in this example.

5. Type the new value for the
attribute.

6. Optionally, modify other
attributes, such as the font or
font size.

7. Close the Attributes dialog
box.

X ()

55|

@

= Roadt ames

Annatation  Attribltes |

(- Eighth St

Property | Walue :I
Symboll D 1]
Status Flaced =
TextShing [wfest Eighth St |
Fonth ame Aial
FontSize 10 -
1| | >

1 features

~ West Eighth St/

-

As soon as you click away from the modified attribute value, the

S //"\/

text is updated on the map and in the list of features in the

Attributes dialog box.
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Getting help for the editing
annotation commands

With the Edit Annotation tool
context menu open and a command
highlighted, press Shift + F1to get
a description of that command.
Pressing F1 opensthe ArcGIS
Desktop Help, which also contains
information about the annotation
tools.
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Making annotation
horizontal

1. Click the Edit Annotation tool
on the Annotation toolbar.

2. Select the straight or curved
annotation that you want to
make horizontal.

3. Right-click, point to Curva-
ture, and click Horizontal.

Annotation

o_—"AlA B\A|

)
N

FRaotate Mode
Edit:Baseline Sketeh:

0 — g™

Fallayy Feature [Mode:
Follow This Feature
Follew »

Add Leader

Siraight

Delete Leader Lurved

“Eighth St

Stack

The annotation feature is
placed horizontally.

Making annotation
curved

1. Click the Edit Annotation tool
on the Annotation toolbar.

2. Select the annotation that
you want to curve.

3. Right-click, point to Curva-
ture, and click Curved.

Annotation

Q> Anry

e

s

eek
o S Cs -

S

—

Rotate Mods
Edit Baseline Sketefy

FallowFeature Mode

Fullow This Feature

Follow »

Harizantal
fedd Leader Siraight

[elete [Leader,

The annotation feature
becomes curved.
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When are the Straight and
Curved commands
available?

Straightisonly enabled if the
selected annotation is curved or
horizontal.

Curved isonly enabled if the
selected annotation ishorizontal or
straight and is not stacked.

EDITING ANNOTATION

Making curved
annotation straight

1. Click the Edit Annotation tool
on the Annotation toolbar.

2. Select the curved annotation
that you want to make
straight.

3. Right-click, point to Curva-
ture, and click Straight.

"A|A P"\A|

Botate Mode
Edit Baseline Sketeh

FallowFeature Mods

G}ee\‘
e—oj,y

Follow This Feature

- Follow »
Horizantal
Add Leader
Delete lLeadsy [Lurved
|
_Q'(ee\ég The annotation feature is
091\'5‘4 straightened.
A

e
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What are the green and
purple vertices?

Movethe green inflection point
vertices to change the shape of the
baseline. Move the purple vertices
to change part of the baseline
curvature.

Using a shortcut to Edit
Baseline Sketch
Double-click a sel ected annotation
featureto enter and exit baseline
edit mode.

Why isn’t Edit Baseline
Sketch available?

This command is only enabled if a
single curved annotation featureis
selected. To make an annotation
curved, use the Curved command
on the Edit Annotation tool context
menu.
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Modifying the shape of
curved annotation

1. Click the Edit Annotation tool
on the Annotation toolbar.

2. Select the curved annotation
that you want to change
shape.

3. Right-click and click Edit
Baseline Sketch.

4. To move a vertex, position
the cursor over the vertex
until the cursor’s shape

changes, then click and drag.

5. Optionally, add a vertex by
right-clicking the baseline
sketch and clicking Insert
Vertex.

To delete a vertex you've
added, right-click and click
Delete Vertex.

6. When you're finished, right-
click and click Finish
Baseline Sketch.

Annotation

QO 2y

Botate kode

FollowFeature Mods

Vs Follows This Feature
Follow: »
Curvature »
Add Leader
Delete Leadey
et K.

YGQQ/

Dieleteertey

Finish B azeline Sketch

Delete Yertey

Insert Yertex

ketch

Finish Baseline §

@
aisy. ™
P
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Removing a leader line

To remove the leader line from
your annotation, select the
annotation using the Edit Annota-
tiontool, right-click, and click
Delete Leader.

For more information on setting
symbol properties and using leader
line symbols, see Using ArcMap.

To learn how to set the default
leader symbol properties, see
‘ Setting leader line symbol
properties’ in this chapter.

EDITING ANNOTATION

Adding a leader line to
annotation

1.

Click the Edit Annotation tool
on the Annotation toolbar.

Select the annotation to
which you want to add a
leader line.

Right-click and click Add
Leader.

Optionally, change the
position of the start of the
leader line. Move your cursor
over the vertex until the
cursor’'s shape changes, then
click and drag.

Click the annotation and
drag it to the desired posi-
tion.

M A D W
=l
g
gﬁj{g‘ =N
,‘pp gy Ruatate Mode
e ,,E ] EditBaselifie Sketeh
- ”‘,’_.' T Follav: Feature Made

Follows This Feature
Follaws »

Curvature »

(3 3 oclon

Delete Leader,

Stack
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Positioning annotation on
multiple lines

The Stack command places the text
of the sel ected geodatabase
annotation on multiplelines. A
spaceisused as the delimiter for
stacking individual words.

Why isn’t Stack available?
If Stack is not enabled, check that
the sel ected annotation has spaces
and is not curved.

The Unstack command is only
enabled if the selected annotation
has line breaks and is not curved.

Editing multiple annotation
features

Many of the commands on the Edit
Annotation context menu can be
used with more than one selected
annotation feature.
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Stacking annotation

1. Click the Edit Annotation tool
on the Annotation toolbar.

2. Select the text that you want
to stack.

If you are stacking a single
annotation feature, it must
have more than one word in
it.

3. Right-click and click Stack.

Annolallon

WA B w

R

"c

" Eighth St

\(\’&Y\

Fiotate Mode
Edit Baseline Sketef

Follswkeature Mode
Follows This Feature

Follow »

Curvature »

Add Leader

Delete Leader,

Wistach

The text is placed on
multiple lines.

Unstacking annotation

1. Click the Edit Annotation tool
on the Annotation toolbar.

2. Select the stacked text that
you want to unstack.

3. Right-click and click Unstack.

Annotation

A B 6\9““\
-

[Eighth St

Fiotate Mode
Edit Baseline Sketety

Fallav Feature hade:
Follaw This Feature

Follaw 3

Curyature 3

Add Leader

[relete Leader

Stack

[ ek |3

The text is placed on a
single line.
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Flipping annotation

You can use the Flip command to
invert annotation that follows a
feature.

Using a shortcut to Flip

Select the annotation you want to
flipand pressthe L key toflipit.

EDITING ANNOTATION

Flipping annotation by
180 degrees

1.

Q2w
Click the Edit Annotation tool

on the Annotation toolbar.

Select the annotation that
you want to flip.

Right-click and click Flip =
Annotation. S e

Copy
E Paste
W Delete

Qg Zoom Ta Selected Features

Attributes.

=\

\.\‘X\ 6\3 The annotation feature is

flipped by 180 degrees.

385



Tip

Using multiple part
annotation

Multiple part annotation may be
useful if you need to be ableto
work with a part of an annotation
feature but don’'t want to make it
into compl etely separ ate features.

Tip

Why isn’t Convert to
Multiple Parts available?
The Convert to Multiple Parts
command is only enabled when you
have sel ected annotation with more
than oneword init.

Tip

Converting multiple part
features to single parts

To convert multiple part annotation
toasingle part, select the annota-
tion features, right-click, and click
Convert to Sngle Part.

Tip

Changing how parts appear
when they are selected

The Annotation tab of the Editing
Options dialog box allows you to
change how partsin multiple part
annotation look when they are
selected. By default, partsare
selected in magenta stripes.
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Converting annotation to
multiple parts

1. Click the Edit Annotation tool
on the Annotation toolbar.

2. Select the annotation you
want to convert to multiple
parts.

3. Right-click and click Convert
to Multiple Parts.

Annotation ==

Ml A D

" Eighthl St

Stack

Whstack

to Muliple: Parts

Conwert toSingle Fart

FElip Annotation

The annotation feature is

__—~ converted into multiple

parts.

Editing a part of multiple
part annotation

1. Click the Edit Annotation tool
on the Annotation toolbar.

2. Select the multiple part
annotation feature.

3. Double-click the part you
want to edit. By default, the
part is highlighted in ma-
genta stripes.

You can drag the part to a
new location or right-click to
access other commands.

O > Arw

- 1 EallavsFeature HMade

Y BRotate Mode
Edt Easeline Sketeh

_— Follows This Feature

Follaws 3

Curvature »
FHlip Annotatian

> Delets

@ Zoom Ta Selected Features
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Working with
feature-linked
annotation

Feature-linked annotation is
related to another feature class
in the geodatabase. When you
create new features, you can
have new annotation be created
automatically. When the origin
feature is moved or rotated, the
linked annotation also moves or
rotates with it. And when an
origin feature is deleted from
the geodatabase, the linked
annotation feature is also
deleted. The annotation is also
updated when you change an
attribute of the feature that the
annotation text is based on.

There are several ways to create
feature-linked annotation. If
you have defined a feature-
linked annotation feature class,
annotation will be created
automatically as you create new
features using the editing tools
in ArcMap. To learn how to
create new feature classes, see
Building a Geodatabase.

You can also use the Annotate
selected features command in

ArcMap to add linked annota-
tion to existing features.

Another way to create new

feature-linked annotation is to
convert labels or other annota-
tion formats to feature-linked »

EDITING ANNOTATION

Creating new features
with linked annotation

1. Zoom to the area where you
want to add the new feature.

2. Click the Sketch tool.

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

4. Click the Target layer
dropdown arrow and click the
type of feature you want to
create.

5. Click the map to create the
new feature’s vertices.

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 derived, the
annotation appears and
reflects the values from those
fields.

[Editor |
Edig v | M ||Tv '

@

Target:

Road centerlines

{alnl
+]- Parcels
- Road names

dge of pavement
enterlines

Task:

New Road

Arcinfo and ArcEditor

(Create Mew Feature LI

i Reshape Feature
Cut Palygon Features
- Mirror Features

An annotation feature is
created along with the new
feature.
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annotation. See Building a Modifying features with ?
Geodatabase to learn how to linked annotation

convert labels to feature-linked e ”_p'._ 2+ Tak]
annotation or how to use the 1. Click the Edit tool.

ArcToolbox annotation 2. Click the feature you want to

conversion tools to create edit.

feature-linked annotation from

coverage or CAD annotation. 3. Click the Attributes button.

4. Optionally, click the value
from which the annotation is

derived and modify the _—9

attribute value.

New Road

The annotation is automati-
cally updated to reflect the B
change. S e PP

5. Click the Close button to

close the Attributes dialog TS — = 3¢
box. » L= D i

<Mull>
St. Cathenine’s SE[4

FID
FEA_CODE
NAME

1 features q | »

The linked annotation is
automatically updated with
the new attribute
information.

St. Catharine's Si.
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Editing the shape of a
feature that has linked
annotation

If you change the shape of a feature
that hasfeature-linked annotation,
the annotation isautomatically
repositioned if it needs to be moved
in order to accommodate the
feature's new geometry.

EDITING ANNOTATION

. Optionally, click and drag the

feature to a new location.

The linked annotation feature
moves with the feature.

. Optionally, click the Rotate

tool.

. Optionally, click anywhere on

the map and drag the pointer
to rotate the feature to the
desired location.

The annotation rotates with
the feature.

. Optionally, click the Delete

button on the Standard
toolbar.

The feature you selected,
along with its linked
annotation, is deleted from
the database.

Arcinfo and ArcEditor

The linked annotation and
the feature move together

St Catherine's St.

to the new location.

The feature is rotated along

with its linked annotation.
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Generating feature-linked

Placing annotation from annotation

I B D o ot St ok i
e LMElEEEn ATINEiE e 1. Click the Add Data button to C#Ee pmeX - -
dialog box oo [ #ie e

add a feature class and its
linked annotation class to

Sometimes some of the generated
annotation cannot automatically be

& Ly

placed on the map. To place these your map.

annotation features, click the 2. Click the Select Features
Unplaced Annotation button on the button to select the features
Annotation toolbar. To learn more, for which you want to
see ‘ Adding unplaced annotation to generate annotation. To
amap’ in this chapter. create annotation for all of

the features, select all of the

. features.
)

. . 3. Right-click the feature class
Using versions

When possible, avoid conflicts by in the table of contents.

s T S

generating your annotation before 4. Point to Selection. e —
YELVETEIER T C A 5. Click Annotate Selected (5)
Features.

6. Check the related annotation
classes in which _you want to Select which of the relaled annotation classes to add
store the annotation. annotation o

[w]mainsinng i
7. Check the check box to add
unplaced labels to the
overflow window.

8. Click OK. ™ &dd unplaced labels to overflow window,  e——

0 | Cancel
If any annotation features

could not be placed on the e
map, they are listed in the

Unplaced Annotation dialog

box.

Annotate selected features EHE

®
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Editing dimension features

IN THIS CHAPTER

* Adding the Dimensioning toolbar

Editing dimension features

Creating dimension features

Modifying dimension features

Arcinfo and ArcEditor

14

Dimension features are used to communicate information about the
dimensions of geographic features, or distances between them, on a map.
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
spans, or the length of a feature along one axis.

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.
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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 toolsthat 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

Thetype of dimension feature you are creating will dictate the
number of points that are required as input.

Thefollowing isalist of dimension types and the number of
points required for their construction:

e Simplealigned: two points

« Aligned: three points

9.2

392

e Linear (horizontal and vertical): three points

0.5

* Rotated linear: four points

013

You can specify what type of construction method to use 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 inputted 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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Thefollowing summarizes the different construction methods:

e Simplealigned: createssimple aigned 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 inputted.

» Aligned: createsaligned dimension features. It requiresthree
points as input: the beginning dimension point, the end
dimension point, and a third point describing the height of the
dimension line. Finish Sketch isautomatically called after the
third point is inputted.

» Linear: createshorizontal 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 featureis horizontal or vertical.
Finish Sketch isautomatically called after the third point is
inputted.

* Rotated linear: createsrotated 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 lineangle. Finish Sketch isautomatically called after
the fourth point is inputted.

» Freealigned: createssimplealigned and aligned dimension
features. It requires either two or three points asinput. If you
call Finish Sketch with two pointsin the edit sketch, asimple
aligned dimension featureiscreated. If you call Finish Sketch
with three pointsin the edit sketch, an aligned dimension
featureis created. If you call Finish Sketch with lessthan two
or more than three points in the edit sketch, the edit operation
will fail.

EDITING DIMENSION FEATURES
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» Freelinear: createshorizontal linear, vertical linear, and
rotated linear dimension features. It requires either three or
four pointsasinput. If you call Finish Sketch with
three pointsin the edit sketch, ahorizontal or vertical linear
dimension featureiscreated. If you call Finish Sketch with
four pointsin the edit sketch, arotated linear dimension
featureis created. If you call Finish Sketch with less than
three or more than four pointsin the edit sketch, the edit
operationwill fail.

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
Edgetool will automatically create adimension whose baselineis
defined by aline segment of an existing feature.

Perpendicular Dimensions simultaneously creates 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 anew
dimension feature whose beginning dimension point is based on
the same beginning point of a previous dimension feature. The
Continue Dimension tool creates anew 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 tool bar.
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Dimension styles

All dimension features are associated with adimension style.
When you create a new dimension feature, you must assign it a
dimension style. Thisdimension style must exist in the dimension
feature classin which you are creating your new dimension
feature. Once adimension 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 isa
dimension feature class.

Style
dropdown list

Dimensioning

Construction: IAIigned

Lx]
=

j | Style: |Default

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 stylesin 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.

Itisimportant to remember that the Baseline Dimension and
Continue Dimension toolswill only be activeif adimension
featureis selected. The Dimension Edgetool will be active when
any featureis 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 toolsin
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 pointsfor avalid
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

EbpiminG IN ARCMAP



diagramiillustrates what aspect of adimension featureis modified
when one of these verticesis moved:

Move dimension

text
Change |
dimension line — = ®
height
=] =

Move end
dimension point

Move begin
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 adimension feature' stext away from itsdimension
line. The way the text is shown is dependent on the style chosen
for the dimension feature. Some styles have line decoration
including aleader line. For these styles, if you move the
dimension feature’stext far enough from the dimension linethat 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 adimension
feature’s geometry can be modified by altering the values of some
of itsfields. Thefollowingisalist of the fields you can modify for
adimension 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 thetext point (null if thetext
hasn’t been moved relative to the dimension
feature)

TEXTY y-coordinate of thetext point (null if thetext
hasn’t been moved relative to the dimension
feature)

EXTANGLE Extensionlineangle

For moreinformation on editing afeature's geometry, see
Chapter 7, * Editing existing features'. For moreinformation 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 propertiesfromits style.
However, you can override some aspects of adimension feature’s
style. The following are the properties that can differ between a
dimension feature and its style:

e Dimensionlinedisplay
e Dimensionlinearrow symbol display
e Extensionlinedisplay

For more information about dimension styles, see Building a
Geodatabase.

In addition to overriding these style properties, you can also
change adimension 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 adimension 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

g | | |
Dhemervon Siyle Tt
0.00 Fear % Use syitem vahe
€ Uise a custom vokm
Dimension
anym.- JI . Fleset lent placement I Style
Dhemwrinon s Extrrviaon brms
e 2] | e [ F——-1— Extension
Sy s [T T Lrsangec 0505000 3] line display
S— | AT

l

Dimension line end
arrow symbol display

Dimension

. ; 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 itsfields. A list of the fields that
you can modify for a dimension feature and how they correspond
to its properties areillustrated 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
thedimension text.

Value used for the dimension text if
USECUSTOMLENGTHis1.

Null indicates both dimension linesare
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 linesare
displayed; 1 indicates only the
beginning extension lineis 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 lineend
arrow markersaredisplayed; 1
indicates only the beginning
dimension lineend arrow marker is
displayed; 2 indicates only the end
dimension lineend arrow marker is
displayed; 3 indicates none of the
dimension lineend arrow markers

are displayed.

For moreinformation 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.

398

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 toolsto
help you enter pointsinto your edit
sketch. All of the same tools can be
used to enter the pointsrequired
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. »

Arcinfo and ArcEditor
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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 exceptionsarethefree
dimension construction methods.
With these construction methods,
the edit sketch display isthe same
asthat for creating simple features.

Using the Magnifier Window
To more accurately place your
vertices, usethe Magnifier Window
found under Window on the Main
menu. To learn more about the
Magnifier Window, see Using
ArcMap.

Adjusting the Snapping
Environment

By adjusting the settingsin the
Snapping Environment dial og box,
you can mor e 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.

Click the Construction
dropdown arrow and click
Simple 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. »

J Construction: | Aligned

j | Shyle: IDefauIt

J Conztruction:

Parcellim

Leader

0.0o0!

0.00

Aligned

=

Aligned

Free &ligned
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.

EDITING DIMENSION FEATURES 401



Arcinfo and ArcEditor

Aligned dimension features
An aligned dimension feature's
dimension lineisalways parallel to
itsbaseline.

To learn more about the different
types of dimension features, see
Building a Geodatabase.
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Creating an aligned
dimension feature

1.

Follow steps 1-7 for ‘Creat-
ing a simple aligned dimen-
sion feature’ in this chapter.

2. 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. »

J Construction: IAIigned j | Shyle: IEIectricS

COHYST1

Free Aligned
Free Linear
Linear
Fiotated Linear
Simple Aligned

NN
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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 PHYST] ‘0
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.

120.78 " |

gl

Since you selected Aligned

as your construction method,

the dimension line is parallel OHYST
to the baseline.

OHYST1
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Creat'ng a |Il’lear Construction: | Linear j | Style: IBuiIdings j |;‘ - ‘

1 1 Aligred
Linear dimension features dimension feature Fren aligned

Free Linear
Linear

Fotated Linear |
Simple Aligned

Alinear dimension feature's
dimension lineisgenerally not
parallel toitsbaseline. Therefore,
the distance represented by a linear

1. Follow steps 1-7 for ‘Creat-
ing a simple aligned dimen-
sion feature’ in this chapter.

featureisnot thelength 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 | Z

want the dimension line to -
IGSST | . 964

be. ? = - e
The sketch is automatically 7 /L

j

§

finished, and the new linear
dimension feature is created
with the style you selected.
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Creating a rotated linear || Bonsiueton: [Roteted Lrear =] | Ste: [Elotiot =l |G~ \
dimension feature e e

Free Linear

Linear

1. Follow steps 1-7 for
‘Creating a simple aligned
dimension feature’ in this
chapter.

Hotated Linear

Simple Algned :

2. Click the Construction
dropdown arrow and click
Rotated Linear.

3. Click the map at the begin-
ning dimension point to start
the edit sketch. 9

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
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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Free construction methods
The free construction methods
allow you to enter as many vertices
asyou likeinto the edit sketch to
help you define your dimension
feature points. However, it is your
responsibility to delete any vertex
fromthe 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
operationwill fail.

410

Creating a dimension
feature with the free

aligned construction
method

1. Follow steps 1-7 for
‘Creating a simple aligned
dimension feature’ in this
chapter.

2. Click the Construction
dropdown arrow and click
Free Aligned.

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.

If you are creating a simple
aligned dimension feature,
skip to step 6. »

j ‘ Style: IEIectricS
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5. Use ArcMap sketch tools and
construction methods to
enter the point where you
want the dimension line to
be.

6. 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, right-click
and click Delete Vertex to
delete them before continu-
ingtostep 7. »
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7. Right-click the sketch and

click Finish Sketch.

The new dimension feature is
created with the style you
selected. If the edit sketch
has two points, then a simple
aligned feature is created. If
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.

B =
{ | /
! | {
Route Measure Editing
Igsertyertex

Delete Vertex

Move...

Move Ta...

Fli

Trifm e et .

Delete Sketch  Ctrl+Delete

s Part

Properties. .
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Creating a dimension Canstutian: [Free Linear ]| st [Etectics = o~ |
feature with the free N -

linear construction Lirear

method Eoncle 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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5. Use ArcMap sketch tools and

Extension line angle

When creating rotated linear
dimensions, the extension lineangle
iscalculated such that the dimen-
sionlineisparallel totheline
between the third and fourth
construction points.

414

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.

. 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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Creatll’lg a d|mens|0n J Construction: |Aligned j | Shyle: IBui\dings

Autodimension tools feature with the

The Dimension Edge tool only Dimension Edge tool
createslinear dimension features
by automatically using verticeson
existing featuresfor their beginning

1. Follow steps 1-7 for
‘Creating a simple aligned

T L dimension feature’ in this ﬂ
chapter.
2. Select the feature whose \I/
edge you want to use as the
The Dimension Edge tool baseline for your new %= .
and diagonal features dimension feature. e >
To use the Dimension Edge tool to 3. Click the Tool Palette ——
obtain diagonal measurements, dropdown arrow and click the
after clicking ontheline, position Dimension Edge tool.
the cursor over the beginning 4. Click the edge you want to
vertex of the line segment. The use as the baseline for your
diagonal measurement will appear. 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.
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Creating two dimension Canstruction: IAIigned = | Style: IParceI dmensions
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 mouse pointer. \_ e

4. Click the map again to
establish the angle of the first
dimension feature.

As the mouse pointer is L

moved away from the first
line, two dimension features
will appear. The first will be
along the established line
and the second will run
perpendicular from the line to
the location of the mouse

pointer. » e

SR

¥
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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°8T1
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Creat'ng a dlmel’lSIon J Construction: IAIigned j | Style: IParceIs
feature with the Baseline
Dimension tool

1. Follow steps 1-7 for
‘Creating a simple aligned
dimension feature’ in this
chapter.
e = —w__ 3

2. Select the dimension feature
whose beginning dimension
point you want to use as the
beginning dimension point
for your new dimension
feature.

|
3. Click the Autodimension tool
palette dropdown arrow and
click the Baseline Dimension
tool.
)
As you move your mouse, the .m

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

step 2. »
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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 itsstyle.

The baseline height is only used for
creating dimension features. If you
change an existing dimension
feature’'sstyleto astylewitha
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.

o —

5
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Creating a dimension
feature with the Continue
Dimension tool

1. Follow steps 1-7 for
‘Creating a simple aligned
dimension feature’ in this
chapter.

2. Select the dimension feature
whose end dimension point
you want to use as the
beginning dimension point
for your new dimension
feature.

3. 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

Construction: IAIigned

j | Style: IParceIs

3 FF

il

-
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4. Click the map where you o - - = 3
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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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. You
can use the Edit tool with the
Modify Feature task or the
Attributes dialog box to modify
dimension feature geometry.

The Attributes dialog box can
be used to modify geometry
and style. From the Attributes
dialog box, you can modify:

e Dimension line display

e Dimension line arrow
symbol display

e Extension line display
e Extension line angle
* Dimension text value

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.

&

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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Editar * ”T| v Tak

u |
u u
P

Modify Feature -

[l Create Tasks
i Create Mew Feature

i Create 2-Paint Line Featurss
- Modify Tasks
i Reshape Feature
ut Palygon Features
rrar Features
im Features
ture b
oute Featurs
odiFy Partion of & Line
i Select Festures Using a Line
i Select Festures Lsing an Are:
) Topology Tasks
o Modfy Edgs
i Reshape Edge
L. futo Complete Palygans

4| | »
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5. Right-click over any part of e

Modifying a dimension the sketch and click Finish ey R
s Sketch. Iysert Yertex
feature’s geometry 5
attributes The dimension feature’s oo |
In addition to using the Edit tool geometry is updated. Hove To...
with the Modify Featuretask, you Fif
can also use the Attributes dialog Trim ko Length..
box to modify the dimension Delote Sketch  Cirl+Delate
feature’s geometry. W—e
Properties...
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Modifying a dimension
feature’s style

1. Click the Edit tool and click has
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 X @ ‘ ‘
dropdown list and click the
dimension style you want to
assign to this feature. »

2|

Attributes =]
El- Dimersions Dimension |Altnhutes|
- 72 5967216467338

- Dimension Sty el
& Use system value

 Use & custom value

—

Paicels
I a.0d

... |
®

Fiesst te placement |

[N

- Extension lines

Line display:  [Bath -
Line sngle:  [0.000000 =]

[Carmmit Diseard

1 features
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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

(= Dimensions
725967216467935

1 features

Dimensien | Atiibutes |

i~ Dimension

0.00 "

Electic3 -

[~ Text
@ Use system value

1 Use a custom value

0
Resst text placement

- Dimension line

Line display: Bath -
Spmbol display: | Both 2

i~ Extension lin

Line display:  |Both -
Line angle: 30.000000 _l:

Commit Discard

o
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IN THIS CHAPTER

 Integrating versioning with your
organization’s work flow

* Registering data as versioned

» Creating and administering
versions in ArcCatalog

e Working with versions in ArcMap
» Editing and conflict resolution
* Editing a version

e Versioning scenarios

Arcinfo and ArcEditor

With ArcGIS, 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 madifying 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 simplifiesthe editing experience. Multiple userscan
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 check-out 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.

Inthelong run, an organization benefits from implementing a
versioned database. The datais 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
orderstranspire 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 aswell 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 processis
essentially cyclical. Thework order isinitially 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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Default
Warsion

NN

Proposed

N

Approved
\ Constructed

A common work flow process evolving through each stage of a project

Thisisone 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 awork 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’swork 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 detailson
managing your organization’swork flow with versions, read
Modeling Our World.
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Registering data
as versioned

Before editing feature datasets,
feature 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
al the edits. To preserve the
edits, you must compress the
database.

Registering data as
versioned

Registering a feature dataset as
versioned registersall feature
classeswithin 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.
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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 is created, it is identical
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— o CerlC
-8 Geocodi S
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A version’s permission can only 3.
be changed by its owner. The
available permission settings
are:

Right-click a version and
click New.

»

. 5. Type a description.
e Private—only the owner P P

may view the version and 6. Click the appropriate permis-
modify available feature sion type; the default is
classes. Private.

* Protected—any user may 7. Click OK.

view the version, but only
the owner may modify
available feature classes.

e 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. For
additional details, see the
‘Versioning scenarios section
at the end of this chapter. »
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Type the new version’s name.

Yerszion Manager [gdb on mickey] | x]
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" Public

Cancel
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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.

Descriptions
Descriptions are useful for

providing meaningful information
regarding the version’s purpose.

Sorting versions
In the Version Manager dialog box,

you can sort versions by clicking a
column heading.

WORKING WITH A VERSIONED GEODATABASE

Renaming a version

1. Right-click your database

connection and click
\ersions.

. Right-click the version you

want to rename and click
Rename.

. Type a new name and press

Enter.

e—-m [E1nl}
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Yerzion Manager [gdb on mick

I ame Dwner
DESIGW ORDER E73  GDE

DEFAULT Mew...

Delete

Fefrezh

Properties. .

Deleting a version

1. Right-click your database

connection and click
Versions.

. Right-click the version you

want to delete.

. Click Delete or press Delete

on your keyboard.

(2 W | FEDLANDS SLia 1oa IENT:

Yersion Manager [gdb on micks

Mame Dwner
DESIGH ORDER E73  GDE

DEFAULT Mew...
Rename

Refresh

Properties. .
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Changing a version’s

Refresh properties M ame Dwiner
Use the Refresh command to : : DESIGM ORDER EYS  GDB
. 1. Right-click your database
updgtethgpropertlesof each connection and click 0_ W‘“ =0R
version with current values. . DEFAULT Mew...
Versions. Fename
2. Right-click a version. Delete
3. Click Properties. Fefresh
4. Type the new description.
5. Click the new permission
type.
6. Click OK.
Yersion Properties EE
General |
i REDLANDS SUB 184
Dwner: GDE

Parent verzion:  SOE.DEFAULT

Created: 94772000 6:27:48 P
todified: 9/6/2000 5:17:07 P
Description

Wiark arder number - NRAZ3074

7

r Permizzion
" Private
' Public
% Protected

QK I Cancel Apply
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Adding the Compress
For more information on how to command to ArcCatalog | Fie i [vien Go Took Heb

customize ArcCatalog, see Using 1. In ArcCatalog, click View, J @ | g IREIEERN [ | hsin menu
AIEef LYE Sl point to Toolbars, and click WF StatusBar | Standard
ArcObjects. Customize. L v CeskoTree (v Geogephy
. — Befresh  F5 ¥ Location
2. Check Context Menus in the ] Eataloc_r Metadats
list of toolbars. » e (g C
=-( Do
- C\Data - '
(g Dwarkingharckansashdat HiewSoue z
5@ WEla\dipubtbugs g
EICQ Database Connections E
. 53 4dd OLE DE Connection g
2| Add Spatial Database Connection E
2 mickey_gdb sde g
Customize EHE
Toolars | Qommandsl in\onsl
Toolbars:
(M sin meru New
[i5tendard
Fenarie.
e__ ; e DefEie:
CIMetacala R

Savein - Eeyboard. Add from file. Close

WORKING WITH A VERSIONED GEODATABASE 435



Arcinfo and ArcEditor

3. Click the Context Menus

menu. e—- Cantext Menus ¥

. Table R d Marker Conkext Menu. 3
4. Click the arrow next to the e .
FC.
Standalone Feature Class Context Menu b
Remote Database Context
Menu. Database Context Menu 4
The Remote Database 0—1- S‘B‘Tti[’a:abt‘":: Centext Menu :| Copy Cerc
. older Context Menu Paste Chrl
Contgxt Menu submenu will Dtaset Comtxt Mo b X polete
remain Open . Feature Dataset Context Menu 3 Rename Fz
5. Click the Commands tab in - C':sst;””tm e : Befrech
. . ablg Contexl [=plf} NEW »
the Customize dlalog box' Geometric Metwork Conkext: Menu >
. ” Import (3
6. Click Geodatabase tools. O D
Praojection File Cantext Menu p G Versions... 1
C“Ck and drag the Compl’eSS Layer Context Menu » Conneck
Database command from the Map Context Mer Bl BT e
i i Connection Properties. ..
Commands list and drop it on S @R I b
the Remote Database Foldet Connection Context Menu 3 g —
Context Menu Submenu Remaote Database Folder Conkesxt: Menu 4 oi —
. Spatial References Folder Cantext Menu 3 S D
The command appears in the Grid Conkext Mienu y & Properties..
context menu.
5 7

8. Click Close on the Customize

dialog bOX. Customize
Toolbars  Commands |Dpti0ns|
Categories: Commands:
Database connection d Analyze
File

Finding locations &0 Compact Dafabase
Geocod =) Compress Database
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Analyze

After compressing a database,
always analyze your data to update
the database statistics.

For more information on how to
administer an ArcSDE database,
see Managing ArcSDE Services.

For more information on how to
create connectionsto databasesin
ArcCatalog, see Using ArcCatal og.
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Compressing the
database

1. In ArcCatalog, create a new
database connection as the
ArcSDE administrative user.

2. Right-click the new database
connection and click
Compress Database.
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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. »

Creating new versions
Create alternative versions as

online backupsto the original
version.
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Creating a new version in
ArcMap

1. Add the Versioning toolbar to
the map.

2. Click the Create New Version
button. At least one version is
required to be in ArcMap
prior to the command
becoming enabled.

3. 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.

7. Optionally, if you are not
currently editing, check the
check box to switch the
parent version to the new
version.

8. Click OK.
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When a version workspace is Changing versions
changed to a different version,

workspace will represent the bottom of the ArcMap table of
target version. contents to list the

) . workspaces in your map.
Two methods are available in

ArcMap for changing versions. 2. Right-click a version
You can change versions from workspace. -
the Versioning toolbar or in the 3. Click Change Version. Display [ Source | |2 ol

table of contents.

4. Click the version to which

When you work in a multiuser you want to Change_ o
environment, the database may )
5. Click OK.

be modified by another user at
the same time you're viewing
the database. Therefore, the ! x|
feature classes present in ==
ArcMap may become outdated. =] ayers

To update feature classes in odb.5 #% Femove
ArcMap, you can refresh one or 7
al of the version workspaces El Add Table...

=M oo

* Change Yerzian...

present by clicking the Refresh
button on the Versioning

toolbar. While you are editing, B Q'Z!!J-I’af‘sf':"mm ”l
the Refresh button is unavail-
able.
You can have as many versions
in the map aS needajv _bUt you Harne | Cwher | Access ﬂ oK +_°
can only edit one version per 0 _version MAP Public

i i (14, werzion? AP Public Cancel |
Edlt session. [l ] AP Public

GDB Private

Silk GM_D efault GOB Frivate
SilkTOPO_Default  GDB Frivate
The Ch ange Vversion WTEST_W1 ORASFATIAL Public
ctgCl GOB Frivate
command clat2 GDB Pivale
Use the Change Version command et GDB Private | z

1

instead of adding multiple version
wor kspaces to your map document.
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Refreshing a workspace

Preserving a version 1. Click the Refresh button on iy B e =E
If you need to preserve a current the Versioning toolbar.

representation of the database, 6

create a new version before

refreshing.
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Editing and conflict resolution

The geodatabase is designed to efficiently manage and support
long transactions using versions. The geodatabase also allows
multiple usersto 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 changesimmediately accessiblein 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 toolsfor conflict resolution, but your interaction is still
required to make the final decision asto the feature’s correct
representation.

ArcMap provides tools to resolve conflicts and reconcile and
post versions. The next sections explain these capabilitiesin more
detail.

Reconcile

The Reconcile buttonin 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
features. The reconcile process detects these differences and
discovers any conflicts. If conflicts exist, amessage is displayed
followed by the conflict resolution dialog box. Reconciling
happens before posting a version to a target version. A target

WORKING WITH A VERSIONED GEODATABASE

Arcinfo and ArcEditor

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 versionis 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 afeature classis 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; auser with
adequate permissions to perform the reconcile must do this for
youl.

For example, suppose you have completed your changesin a
version and need to post the version to the DEFAULT version.
You must first reconcile the version with atarget version you
select, resolve any conflicts if necessary, then post.

Reconcile E

The version could not be reconciled.
Insufficient pemissions [kamb. buildings]

An error message appears when you do not
have permissions to a feature class to
reconcile versions.

Autoreconciliation

Suppose that since you started editing a version, another user
has saved edits to the same version. Enabling or disabling
autoreconciliation affects whether you are notified of the other
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user’s edits when you save yours. If you want to be notified so
you can review the results of the merge before saving your edits,
disable autoreconciliation. If you do not want to be notified and
want to save without reviewing the results of the merge, enable
autoreconciliation. Regardless of how you set autoreconciliation,
ArcMap will always notify you if there are conflictswhen you
save.

Save Edits

our edits could not be saved because the target wersion has been updated since pou started editing. These edits have been
merged inta your edit session. Review the changes and zave again,

This message displays if you disable autoreconciliation and
attempt to save after another user has saved.

Post

You can post aversion after you have first performed areconcile.
Once the edit session has reconciled with a target version,
clicking the Post button synchronizes the version 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.

Post 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.
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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 atarget version. Conflict
detection only occurs during the reconciliation process. If
conflicts are detected, a message appears followed by the conflict
resolution dial og box.

There are three types of conflicts that can occur when an edit
version is reconciled with atarget version: update—update,
update—delete, and delete—update. An update—update conflict
occurs when the same feature has been updated in each version.
An update—delete conflict occurs when a feature has been
updated in the edit version and deleted in the reconcile version. A
delete—update conflict occurs when a feature has been deleted in
the edit version and updated in the reconcile version.

When conflicts are detected, the parent version’s feature
representation takes precedence over the edit session’s
representation. Therefore, all conflicting featuresin 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.

Conflict resolution

Once conflicts are detected, a conflict resolution dialog box
appears, containing all the conflict classes and their features or
rowsin conflict. The conflict resolution dialog box allowsyou to
interactively resolve conflicts at the level of the feature class or
individual feature. Resolving the conflict impliesthat you will
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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 isthe
feature's representation when you initially started editing, before
making any changes. The edit session version represents the
feature asit existed before you performed the reconcile. The last
representation is the conflict version, the feature’s representation
in the conflicting version.

Selecting afeature 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’sversion is
displayed in green, and the conflict’s version isdisplayed in red.
You can also optionally enable or disable the display settings for
each version—pre-edit, edit session, and conflict—by clicking
the Display command on the context menu and checking or
unchecking the corresponding version.

e T~ ”"’"’j .
- ™
1\

T} T e
T |
! \

A B) (o]

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).

When you select afeature in the conflict resolution dial og box,
each version’'s representation of the feature’'s or row’s attributes
islisted in the bottom half of the box. A red dot to the left of the
field nameidentifieswhy thefeatureisaconflict. For example, if
the feature's geometry was edited in each version, ared dot
appears next to the shape field. The same principle holds true for
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attribute conflicts. If afeature 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 isan
update/delete or a delete/update conflict.

i Conflicts [ x|

El- Carflicts

- Jurmctiors

Froperty

| Conflict

| Edit

| Pre-Edit

FID

* SHAPE
SEG_ID

* SYMBOL
PIFE_SIZE
ACC_NO
SEW_NO
MATERIAL
SEW_SHAPE
HEIGHT
WIDTH
INST_YEAR
DRAIMN_AREA
SEF_COME
PLE_FRI

1

33211070
14

a

164
38352
STEEL
CIRC

0

i

1382
S.BRANCH
SEPTIC
PLUELIC

1
33211070
E

a

164
38352
STEEL
CIRC

0

0

1382
S.BRANCH
SEFTIC
PUBLIC

1

33211070
14

a

164
38352
STEEL
CIRC

0

0

1982
S.BRANCH
SEPTIC
PLELIC

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
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.
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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 classesis different from resolving conflictswith
simple feature classes. Because each of these feature classes has
specific geodatabase behaviors that can impact other feature
classes, resolving afeature conflict may impact related features.

When you edit network features, changes to the geometric
network and to the logical network may create conflicts.

(A) B)

JR N N N T D (O O

6" Diameter 8" Diameter

© D)

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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For example, when you add a serviceto amain, 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
serviceyou inserted will create aconflict 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 other by connecting a new
service. Resolving the conflict would merely requireinvestigating
the differences and seeing that the conflict is valid and no further
resolution isrequired. Since the main contains the correct
attribute for the diameter, the new serviceis correctly connected
to the main. But there are cases when resolving conflicts
involving ajunction feature class will also update the connected
network edge.

Working with feature-linked annotation requires remembering one
rule: when replacing afeature that has feature-linked annotation,
both the feature and the annotation are replaced with the new
feature and annotation. You may haveto further edit the new
annotation. For example, you may encounter aconflict inwhich
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
creates a new annotation. You will then need to further edit the
new annotation by moving and rotating it as necessary.

Relationships have similar dependenciesto feature-linked
annotation. Deleting afeature from an origin relationship class
may trigger a message to delete a feature from the destination
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relationship class. Therefore, be aware of the ramifications of
simply replacing conflictsinvolving feature classes that
participate in relationship classes.

An example of when a conflict can arise between relationship
classesisif you were to update the origin class primary field,
breaking therelationshipin version A. At the sametime, in
version B, the destination class-related feature is also updated.
When you reconcile the versions, since the destination classis
dependent on the origin class, a conflict is detected. A similar
exampleisif you wereto delete a polethat hasarelationship to a
transformer, the transformer is al so deleted. But in the conflict
version, the transformer’s attributes are edited. An update-del ete
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 Enabling and disabling
autoreconciliation
You use the versioning toolbar

in ArcMap to reconcile ver- 1. Click Editor and click Start

sions, resolve conflicts, and Editing.
post versions. 2. Click Editor and click
When you start editing, if Options.

multiple versions are present in 3. Click the Versioning tab.
the map, you will have to select
one version. Starting an edit
Session on a version creates a
new, unnamed, temporary 5. Click OK.
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.

4. Check the box to enable or
disable autoreconciliation.

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
started editing. You will need to
save again to make your »
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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
identical.
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Reconciling

1. Click the_ R_econcile button on ;:ﬂla ﬁ% | ;E ‘tE e
the Versioning toolbar. |

2. Click the target version. 6

3. Click OK.

Reconcile Against Yerzion

TOMB. REDLANDS SLIB1EA

Posting
1. Click the Post button on the 1 A% | £ 1 =
Versioning toolbar. h

®
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Displaying conflicts
1. Click the Conflicts button on
the Versioning toolbar.

2. Right-click Conflicts and click
Display.

3. Check a box to display a
conflict category.
Click OK.

Click the Close button to
close the Conflicts dialog
box.
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Resolving conflicts oo E5)

[=1- Conflicts
For information on typology and 1. Click the Conflicts button on e— '
versioning, see Building a the Versioning toolbar. e
Geodatabase. .
2. Click a feature class. .
- Services
Click a feature and right-click B dunctions
to display the context menu. Froperty | Conflict | Edi | PreEdit |
. . FID 1 1 1
4. Click the appropriate * SHAPE
Replace With command to . E\EE@lgL 1332110?0 232110?0 1332110?0
resolve the conflict. PIPE_SIZE 8 8 &
ACC_MO 164 164 164
H SEW_NO 38552 38952 38552
5. Click the Close.butto.n to MATERIAL STEEL STEEL STEEL
close the Conflicts dialog SEW_SHAPE  CIRC CIRC CIRC
HEIGHT 0 1] 0
box. WIDTH 0 0 0
INST_YE&R 1982 1982 1982
DRAIN AREA S.BRANCH S BR&MCH S.BR&MNCH
SEFP_COME SEPTIC SEFTIC SEPTIC
FUE_FRI FUELIC FUELIC FUELIC

Feplace ‘With Conflict Wersion

Fieplace ‘With Pre-E dit Yerzion

Zoom To Conflict Yersion
Zoom To Edit Yersion
Zoom To Pre-Edit Wersion

Dizplay...
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Versioning scenarios

Thefollowing scenarios show how an organization can implement
its work flow process using a versioned database. These
examples demonstrate several techniques available for performing
long transactionsin amultiuser environment. It islikely that
organizationswill, 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
Optionsdialog box. In addition, 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
facilitiesinthefield, whichwill 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, anew version can be created to ensure the preservation of
theinitial 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 isto reflect any changes that may occur while the work
order is being constructed in the field. Finally, as the construction
iscompleted and the new facilities arein service, the work order
must be posted to the database. A user can then start editing the
work order, perform areconcilewith 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, aworking or accepted version, and aversion
for the construction phase. Each version is preserved and
availableto review for historical purposes. Thefinal stepisto
post the constructed version to the database. The project
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completesafull circlefrom 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, userswill 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
clicksthe Reconcile button. The processwill merge all the
changesin 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 areconcile, 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
deltatables has significantly increased. How do you 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 aversion 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 can optionally first reconcile, post, and
delete each version with the DEFAULT version. Sometimesthis
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. Thiswill ensurethat all the editsinthe 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

absolute mode
Seedigitizing mode.

active data frame

The dataframe currently being worked on—for example, the dataframeto which layers are being
added. The active dataframeis highlighted on the map, and its name is shown in bold text in the
table of contents.

alias

An alternative name specified for fields, tables, and feature classes that is more descriptive and
user-friendly than the actual name of theseitems. On computer networks, asingle e-mail alias may
refer to agroup of e-mail addresses. In database management systems, aliases can contain
characters, such as spaces, that can’t be included in the actual names.

aligned dimension

A drafting symbol that runs parallel to the baseline and indicates the true distance between begin
and end dimension points. Arclnfo supports aligned dimension and linear dimension.

annotation

Descriptive text used to label features on or around a map. Information stored for annotation
includes atext string, aposition at which it can be displayed, and display characteristics.

annotation construction methods

Procedures that dictate what type of annotation feature is created and the number of points
required to create new annotation features. Construction methods include horizontal, straight,
curved, leader line, and follow feature

annotation feature class

A geodatabase feature class that stores text or graphics that provide additional information about
features or general areas of a map (annotation). An annotation feature class may be linked to
another feature class, so that edits to the features are reflected in the annotation (feature-linked
annotation). Annotation in a geodatabase is edited during an edit session, using the tools on the
Annotation toolbar.
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annotation target

In ArcMap, the annotation group or feature classin amap
document where new annotation will be created when using the
New Text tools on the Draw toolbar or when copy-pasting
annotation. Annotation created with the Annotation Edit toolsis
created in the current Editing target, not in the annotation target.

ArcIinfo workspace

A file-based collection of coverages, grids, triangulated irregular
networks (TINS), or shapefiles stored as adirectory of foldersin
thefile system.

aspect

The compass direction in which a topographic slope faces,
usually expressed in terms of degrees from the north. Aspect can
be generated from continuous elevation surfaces. The aspect
recorded for a TIN face is the steepest downslope direction of the
face. The aspect of acell in araster is the steepest downslope
direction of a plane defined by the cell and its eight surrounding
neighbors.

asynchronous

Not synchronous; that is, not happening, existing, or arising at
the sametime. For example, 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

Information about ageographic featurein aGIS, generally stored
in atable and linked to the feature by a unique identifier. For
example, attributes of ariver might include its name, length, and
average depth.
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attribute domain

In a geodatabase, a mechanism for enforcing data integrity.
Attribute domains define what values are allowed in afieldina
feature class or nonspatial attribute table. If the features or
nonspatial objects have been grouped into subtypes, different
attribute domains can be assigned to each of the subtypes.

attribute table

A database or tabular file containing information about a set of
geographic features, usually arranged so that each row
represents a feature and each column represents one feature
attribute. In raster datasets, each row of an attribute table
corresponds to a certain region of cells having the same value. In
aGlIS, attribute tables are often joined or related to spatial data
layers, and the attribute values they contain can be used to find,
query, and symbolize features or raster cells.

Attributes dialog box

In ArcMap, a dialog box that displays attributes of selected
featuresfor editing.

azimuth

The angle, measured in degrees, between a baseline drawn from a
center point and another line drawn from the same point.
Normally, the baseline points true north and the angle is
measured clockwise from the baseline. Azimuth is often used to
define an oblique cylindrical map projection or the angle of a
geodesic between two points.

behavior

The way in which an object in a geodatabase functions or
operates. Behavior rules define how geodatabase objects can be
edited and drawn. Defined behaviorsinclude, but are not limited
to, validation rules, subtypes, default values, and relationships.
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Bowditch rule
See compassrule.

buffer

A zone around a map feature measured in units of distance or
time. A buffer isuseful for proximity analysis.

CAD

A computer-based system for the design, drafting, and display of
graphical information. Also known as computer-aided drafting,
such systems are most commonly used to support engineering,
planning, and illustrating activities.

CAD feature class

A read-only member of a CAD feature dataset, comprised of one
of thefollowing: polylines, points, polygons, multi-patch, or
annotation. The feature attribute table of a CAD feature classisa
virtual table comprised of select CAD graphic properties and any
existing field attribute val ues.

centroid

The geometric center of afeature. Of aline, it isthe midpoint; of a
polygon, the center of area; of athree-dimensional figure, the
center of volume.

check-in

The procedure that transfers a copy of datainto a master
geodatabase, overwriting the original copy of that data and
reenabling it so it can be accessed and saved from that location.

check-out

A procedure that records the duplication of datafrom one
geodatabase to another and disables the original data so both
versions cannot be accessed or saved at the same time.

GLOSSARY

check-out geodatabase

A personal or ArcSDE geodatabase that contains data checked
out from a master geodatabase.

check-out version

The data version created in a check-out geodatabase when data
is checked out to that database. This version is created as copy
of the synchronization version. Only the edits made to this check-
out version can be checked back in to the master geodatabase.
See also check-out geodatabase, master check-out version.

circle

A two-dimensional geometric shape for which the distance from
the center to any point on the edge is equal; the closed plane
curve defining such a shape or the surface bounded by such a
curve.

circular arc

A line with two vertices, one situated at each endpoint, rather
than aline composed of numerous vertices with line segments
between them.

closure report

The summary of the difference between the endpoint coordinate
of atraverse and the calculated endpoint.

cluster tolerance

In geodatabase feature classes, a definition for the minimum
tolerated distance between vertices in the topology. Vertices that
fall within the set cluster tolerance will be snapped together
during the validate topology process.

clustering

A part of the topology validation process in which vertices that
fall within the cluster tolerance are snapped together.
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coded value domain

A type of attribute domain that defines a set of permissible values
for an attribute in a geodatabase. Coded value domains consist of
acode and its equivalent value. For example, for aroad feature
class, the numbers 1, 2 and 3 might correspond to three types of
road surface: gravel, asphalt and concrete. Codes are stored in
the geodatabase and corresponding values appear in the attribute
table.

COGO

1. Coordinate geometry. A set of algorithmsfor converting survey
data (bearings, distances and angles) into coordinate data.

2. Automated mapping software used in land surveying that
calculates locations using distances and bearings from known
reference points.

coincident

Occupying the same space. Coincident features or parts of
features occupy the same space in the same plane. In
geodatabase feature classes, vertices or boundaries that fall
within the set cluster tolerance of one another are coincident;
they are snapped together during the validate topology process.

column

The vertical dimension of atable. Each column stores the values
of onetype of attribute for all of the records, or rows, in the table.
All thevaluesin agiven column are of the same data type; for
example, number, string, BLOB, date.

compaction
See compression.

compass rule

1. Also known as the Bowditch rule, thiswidely used rule for
adjusting a traverse assumes that the precision in angles or
directions are equivalent to the precision in distances. Thisrule
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distributes the closure error in the whole traverse by changing
the Northings and Eastings of each traverse point in proportion
to the distance from the beginning of the traverse. More
specifically, a correction factor is computed for each point asthe
sum of the distances along the traverse from the first point to the
point in question, divided by the total length of the traverse. The
correction factor at each point is multiplied by the overall closure
error to get the amount of error correction distributed to the
point’s coordinates.

2. One of three adjustment methods available for adjusting
closure error for atraverse computation. The other two methods
arethetransit rule and the Crandall rule.

composite relationship

A link or association between objects where the lifetime of one
object controlsthe lifetime of its related objects. The association
between highways and shield markersis a composite relationship,
since shield markers can't exist without ahighway.

compression

A reduction of file size for datahandling and storage. Examples of
such methods include quadtrees, run-length encoding, and
wavelet.

computer-aided design
See CAD.

conflict

An opposing action of incompatibles that occurs when multiple
users simultaneously edit aversion or reconcile two versions.
Conflicts occur when the same feature or topologically related
features are edited in both the edit and reconciliation versions,
and it isunclear in the database which representation is valid.
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conflict resolution

The process of solving uncertainty within a database that occurs
when two versions of the same data are edited at the same time.
Conflicts can occur when multiple users simultaneously edit the
same feature or topologically related features, or reconcile two
versions of a dataset. Resolving a conflict requires that the user
make a decision about the feature’s correct representation and
identify it in the Conflict Resolution dial og box.

connectivity

1. In ageodatabase, the state of edges and junctionsin alogical
network that controls flow, tracing, and pathfinding.

2. Inacoverage, topological identification of connected arcs by
recording the from-node and to-node for each arc. Arcs that share
a common node are connected.

connectivity rule

A rule that constrains the type and number of network features
that can be connected to one another in a geodatabase. There are
two types of connectivity rules: edge—junction and edge—edge.

constraints

Limitsimposed on amodel to maintain dataintegrity. For example,
in awater network model, an 8-inch pipe cannot connect to a4-
inch pipe.

construct features

In ArcMap, an edit command that takes selected features from
one or more feature classes and creates new features in atarget
feature class. 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.

GLOSSARY

context menu

List menus that pop up when the right mouse button is clicked in
Windows applications. Some keyboards also have an application
key that opens context menus.

control

In mapping, a system of points with established horizontal and
vertical positions that are used as fixed references for known
ground points or specific locations. The establishment of
controlsis one of the first stepsinvolved in digitizing.

coordinate geometry
See COGO.

coordinate system

A fixed reference framework superimposed onto the surface of an
areato designate the position of a point within it; areference
system consisting of a set of points, lines and/or surfaces, and a
set of rules, used to define the positions of pointsin spacein
either two or three dimensions. The Cartesian coordinate system
and the geographic coordinate system used on the earth’s
surface are common examples of coordinate systems.

coordinates

Values represented by X, y, and possibly z, that define a position
interms of aspatial reference framework. Coordinates are used to
represent locations on the earth’s surface relative to other
locations.

coverage

A data model for storing geographic features using Arclnfo
software. A coverage stores a set of thematically associated data
considered to be a unit. It usually represents a single layer, such
as soils, streams, roads, or land use. In a coverage, features are
stored as both primary features (points, arcs, polygons) and
secondary features (tics, links, annotation). Feature attributes are
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described and stored independently in feature attribute tables.
Coverages cannot be edited in ArcGI S.

cracking

A part of the topology validation process in which vertices are
created at the intersection of feature edges.

Crandall rule

1. A special-case, |east-squares based method for adjusting the
closure error in atraverse. It ismost frequently used in aclosed
traverse that represents a parcel from a subdivision plan. Thisis
because it ensures that tangency between courses remains intact
as, for example, when applied to atangent curve. It assumes that
course directions and angles have no error, and therefore all error
corrections are applied only to the distances. This method uses a
least squares adjustment to distribute the closure error, and
appliesinfinite weight to the angles or direction measurements to
ensure that they are not adjusted. In some circumstances the
results of this adjustment method may be unexpected, or the
adjustment may not be possible. In these circumstances an
aternative method isrequired.

2. One of three adjustment methods available for adjusting
closure error for atraverse computation. The other two methods
are the transit rule and the compass rule.

current task

During editing in ArcMap, a setting in the Current Task
dropdown list that determines the task with which the sketch
construction tools (Sketch, Arc, Distance-Distance, and
Intersection) will work. The current task is set by clicking atask in
the Current Task dropdown list.

custom behavior

A set of methods, functions or operations associated with a
geodatabase object that has been specifically created or
overridden by a developer.
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custom feature

In geodatabases, afeature with specialized behavior instantiated
in aclass by a developer.

custom object
An object with custom behavior provided by a devel oper.

dangle

An endpoint of aline that is not connected to another line
because the line features do not form closed loops. A dangle may
be formed when the line extends too far past thelineit is
supposed to touch (an overshoot) or not quite far enough (an
undershoot). A dangleis not always an error; for example, it can
represent cul-de-sac or dead end street segments.

data

Any collection of related facts arranged in a particular format;
often, the basic elements of information that are produced, stored,
or processed by a computer.

data frame

A map element that defines a geographic extent, a page extent and
acoordinate system, and other display properties for one or more
layersin ArcMap. A dataset can be represented in one or more
dataframes. In dataview, only one dataframeisdisplayed at a
time; inlayout view, all amap’s dataframes are displayed at the
sametime. Many cartography texts use the term map body to
refer towhat ESRI callsadataframe.

data integrity

The degree to which the data in a database is accurate and
consistent according to data model and data type. Data integrity
is maintained through the creation of attribute domains and
through mandatory conflict resolution between versions of a
dataset.
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data source

Any geographic data. Data sources may include coverages,
shapefiles, rasters, or feature classes.

datatype

The attribute of avariable, field, or column in atable that
determines the kind of datait can store. Common data types
include character, integer, decimal, single, double, and string.

data view

Anall-purposeview in ArcMap and ArcReader™ for exploring,
displaying, and querying geographic data. Thisview hides all

map elements, such astitles, North arrows, and scalebars. See
also layout view.

database

One or more structured sets of persistent data, managed and
stored as a unit and generally associated with software to update
and query the data. A simple database might be asingle filewith
many records, each of which references the same set of fields. A
GI S database includes data about the spatial locations and
shapes of geographic features recorded as points, lines, areas,
pixels, grid cells, or TINSs, aswell astheir attributes.

dataset
Any organized collection of datawith acommon theme.

dataset precision

The mathematical exactness or detail with which avalueisstored
within the dataset, based on the number of significant digits that
can be stored for each coordinate. In a geodatabase, the precision
of the dataset is the number of internal storage units that are
allocated to each of the linear units of a coordinate system.

GLOSSARY

decimal degrees

Values of latitude and longitude expressed in decimal format
rather than in degrees, minutes, and seconds.

default junction type

In geometric networks, the user-established junction type which
automatically connects two edge types in the absence of a
current user choice, in cases where two edge types may be
connectable through more than one junction type. An edge may
also have a default end junction type, used for the free ends of
new edges.

deflection

The creation of a segment at an angle relative to an existing
segment.

degree

A unit of angular measure represented by the symbol °. The
circumference of acircle contains 360 degrees, and fractions of a
degree are represented as decimal values.

degrees/minutes/seconds (DMS)

A unit of measure for describing latitude and longitude. A degree
is1/360th of acircle. A degreeisfurther divided into 60 minutes
and aminute is divided into 60 seconds.

destination

The secondary object in arelationship. For example, atable
containing attributes that are associated with features in a feature
class.

digitizer
A device connected to a computer, consisting of atablet and a

handheld puck, that converts positions on the tablet surface as
they are traced by an operator to digital x,y coordinates, yielding
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vector data consisting of points, lines, and polygons. See also
puck.

digitizing

The process of converting the geographic features on an analog
map into digital format using adigitizing tablet, or digitizer, which
is connected to a computer. Features on a paper map are traced
with adigitizer puck, adevice similar to amouse, and the x,y
coordinates of these features are automatically recorded and
stored as spatial data.

digitizing mode

One of thewaysin which adigitizing tablet operates. In digitizing
mode, locations on the tablet are mapped to specific locations on
the screen. Moving the digitizer puck on the tablet surface causes
the screen pointer to move to precisely the same position.

dimension construction methods

Procedures that dictate what type of dimension feature is created
and the number of points required to complete the feature’s
geometry. Construction methodsinclude simplealigned, aligned,
linear, rotated linear, freealigned, and freelinear.

dimension feature

A specia kind of geodatabase annotation that shows specific
lengths or distances on amap. A dimension feature may indicate
the length of aside of abuilding or land parcel, or it may indicate
the distance between two features such as a fire hydrant and the
corner of abuilding. Arclnfo supports aligned dimensions and
linear dimensions.

dimension feature class

A collection of spatial datain the geodatabase that shares the
same dimension features. Like other feature classesin the
geodatabase, all featuresin adimension feature class have a
geographic location and attributes and can either be inside or
outside a feature dataset.
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dimension style

Description of adimension feature's symbology, what parts of it
aredrawn, and how it isdrawn. Every time anew dimension
featureis created, it isassigned a particular style according to its
shared characteristics. A collection of dimension stylesis
associated with adimension feature class. Stylesfor adimension
feature class are created, copied, and managed using ArcCatal og
or the editing capabilitiesin ArcMap. Styles are then assigned to
individual dimension features.

Dimensioning toolbar

A toolbar in ArcMap that facilitates the creation of dimension
features.

direct connect

A two-tier configuration for connecting to a spatial database.
Direct connect moves processing from the server to the client. It
does not require the ArcSDE application server to connect to a
spatial database. With direct connect, ArcSDE processing still
occurs, but it primarily happens on the client side.

dirty areas

Regions surrounding features that have been atered after the
initial topology validation process and require an additional
topology validation to be performed to discover any errors.

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.

disk
A storage medium consisting of around, flat, spinning plate
coated with amagnetic material for recording digital information.
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displacement link

A link created to define the source and destination coordinates
for aspatial adjustment. Links are represented as arrows with the
arrowhead pointing toward the destination location. Links can be
created manually or loaded fromalink file.

distance units

Theunitsof length (for example, feet, miles, meters, or kilometers)
that are used to report measurements, dimensions of shapes, and
distance tolerances and offsets.

domain
See attribute domain.

double precision

The level of coordinate exactness based on the possible number
of significant digits that can be stored for each coordinate.
Datasets can be stored in either single or double precision.
Double-precision geometries store up to 15 significant digits per
coordinate (typically 13 to 14 significant digits), retaining the
accuracy of much less than one meter at aglobal extent. See also
single precision.

edge

1. A line between two nodes, points, or junctions that forms the
boundary of one or more faces of a spatial entity. In animage,
edges separate areas of different tones or colors. In topology, an
edge defines lines or polygon boundaries; multiple featuresin
one or more feature classes may share edges.

2. Inageometric network, alinear feature (for example, apipeline
inasewer system). A network edge can be simpleor complex. A
simple edge is always connected to exactly two junction (point)
features, one at each end. A complex edge is always connected to
at least two junction features at its endpoints, but it can be
connected to additional junction features along its length.

GLOSSARY

edge element

A line connecting nodes in the network through which a
commodity, such asinformation, water, or electricity, presumably
flows.

edge—edge rule

In geodatabases, a connectivity rule that establishes that an edge
of type A may connect to an edge of type B through ajunction of
type C. Edge—edge rules always involve ajunction type.

edge—junction cardinality

In arelationship between objects in a geodatabase, the number of
edges of one type that may be associated with junctions of
another type. Edge—junction cardinality defines a range of
permissible connections that may occur in a one-to-many
relationship between a single junction and many edges.

edge—junction rule

A connectivity rule in geodatabases establishing that an edge of
type A may connect to ajunction of type B.

edgematching

A spatial adjustment process that aligns features along the edge
of onelayer to features of an adjoining layer. The layer with the
least accurate features is adjusted, and the adjoining layer is used
as the control.

Edit Annotation tool

A tool on the Annotation toolbar that is used to manipulate
geodatabase annotation. Text can be interactively moved, scaled,
and rotated. Context menu options allow control of the position,
orientation, symbology, content, size, and style of text.

edit cache
See map cache.
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edit session

In ArcMap, the environment in which spatial and attribute editing
take place. After starting an edit session, a user can modify
feature locations, geometry, or attributes. Modifications are not
saved unless the user explicitly chooses to save them.

Editor toolbar

In ArcMap, a set of tools that allows the creation and
modification of features and their attributes.

ellipse

A geometric shape equivalent to acirclethat is viewed obliquely.
It is described mathematically as the collection of points whose
distances from two given points add up to the same sum.

error
Seetopology error.

exception

An error that is an acceptable violation of atopology rule. In
ArcMap, for example, acul-de-sac isalegitimate exception to the
Must Not Have Dangles rule.

explode

An editing process that separates a multipart feature into its
component features, which become independent features.

extent

The coordinate pairs defining the minimum bounding rectangle
(xmin, ymin and xmax, ymax) of adatasource. All coordinatesfor
the data source fall within this boundary.

feature

1. A group of spatial elementswhich together represent areal-
world entity. A complex featureis made up of more than one
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group of spatial elements: for example, aset of lineelementswith
the common theme of roads representing aroad network.

2. A representation of areal-world object on amap. Features can
be represented in a GI S as vector data (points, lines, or polygons)
or ascellsin araster dataformat. To bedisplayedinaGIS,
features must have geometry and locational information.

feature attribute table
See attribute table.

feature class

A collection of geographic features with the same geometry type
(such as point, line, or polygon), the same attributes, and the
same spatial reference. Feature classes can stand alone within a
geodatabase, or they can be contained within shapefiles,
coverages, or other feature datasets. Feature classes allow
homogeneous features to be grouped into a single unit for data
storage purposes. For example, highways, primary roads, and
secondary roads can be grouped into a line feature class named
“roads’. In a geodatabase, feature classes can also store
annotation and dimensions.

feature dataset

A collection of feature classes stored together that share the
same spatial reference; that is, they have the same coordinate
system and their featuresfall within acommon geographic area.
Feature classes with different geometry types may be stored in a
feature dataset.

feature-linked annotation

Annotation that is stored in the geodatabase with links to
features through a geodatabase relationship class. Feature-linked
annotation reflects the current state of featuresin the
geodatabase: it is automatically updated when features are
moved, edited, or deleted.
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field
1. A column in atable that stores the values for a single attribute.

2. Theplacein adatabase record, or in agraphical user interface,
where data can be entered.

See also attribute, column.

fillet

A segment of acircle, or an arc, that may be 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.

foreign key

A column or combination of columnsin one table whose values
match the primary key in another table. A valuein the foreign key
can only exist if thereisacorresponding value in the primary key,
unlessthevalueisNULL. Foreign key—primary key relationships
definearelationa join.

formatted text tag
Seetext formatting tag.

geocoding

The process of assigning x,y coordinate values to street
addresses or ZIP Codes so that they can be displayed as point
featureson amap. In aGIS, address geocoding requires a
reference data set that contains address attributes for the area of
interest.

geodatabase

An object-oriented data model introduced by ESRI that
represents geographic features and attributes as objects and the
relationships between objects, but is hosted inside arelational
database management system. A geodatabase can store objects

GLOSSARY

such as feature classes, feature datasets, nonspatial tables, and
relationship classes.

geodatabase data model

A geographic datamodel that represents real-world geographic
features as objects in an object-relational database. In the
geodatabase data model, features are stored as rows in atable,
and geometry is stored in a shape field. Objectsin the
geodatabase data model may have custom behavior.

geographic information system (GIS)

An arrangement of computer hardware, software, and geographic
datathat people interact with to integrate, analyze, and visualize
the data; identify relationships, patterns, and trends; and find
solutions to problems. The system is designed to capture, store,
update, manipulate, analyze, and display the geographic
information. A GISistypically used to represent maps as data
layers that can be studied and used to perform analyses.

geometric coincidence

The distance within which featuresin a geometric network are
deemed to be coincident, and therefore, connected.

geometric network

Topologically connected edge and junction features that
represent alinear network such asaroad, utility, or hydrologic
system.

georelational data model

A geographic data model that represents geographic features as
an interrelated set of spatial and attribute data. The georelational
model isthe fundamental data model used in coverages.

GIS
See geographicinformation system (GIS).
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global positioning system (GPS)

A constellation of 24 radio-emitting satellites deployed by the
U.S. Department of Defense and used to determine [ocation on
the earth’s surface. The orbiting satellites transmit signals that
allow a GPS receiver anywhere on earth to calculate its own
location through triangulation. The system is used in navigation,
mapping, surveying, and other applications in which precise
positioning is necessary.

gon
Seegradian.

GPS
Seeglobal positioning system (GPS).

grade
Seegradian.

gradian

A unit of angular measurement in which theangle of afull circleis
400 gradiansand aright angleis 100 gradians.

heads-up digitizing
Manual digitization of features by tracing amouse over features

displayed on a computer monitor, often as a method of
vectorizing raster data.

identity link
An anchor that prevents the movement of features during a
rubber sheet spatial adjustment. See also rubber sheeting.

index

A data structure used to speed the search for recordsin a
database or for spatial features in geographic datasets. In general,
uniqueidentifiers stored in akey field point to records or files
holding more detailed information.
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instance
See service.

intersect

A geometric integration of spatial datasets that preserves features
or portions of features that fall within areas common to the input
datasets. See also union.

IP address

Internet protocol address. The identification of each client or
server computer on the Internet by a unique number. |P addresses
allow datato travel between one computer and another viathe
Internet, and are commonly expressed as a dotted quad, with four
sets of numerals separated by periods.

item
1. An element in the Catal og tree. Itemsinclude data sources such

as shapefiles and geodatabases, and nonspatial elements such as
folders.

2. A column of informationinan INFO table.
Seeadlsofield.

junction
A nodejoining two or more arcs.

junction element

Inalinear network, a network feature that occurs at the
intersection of two or more edges or at the endpoint of an edge
that allows the transfer of flow between edges.

label
1. Text placed next to afeature on amap to describe or identify it.

2. To run the labeling processin ArcMap; to begin dynamically
placing attribute-driven text for map features.
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label class

A category of labels that represents features with the same
labeling properties. For example, inaroadslayer, label classes
could be created to define information and style for each type of
road: interstate, state highway, county road, and so on.

label expression

A statement that determinesthe label text. Label expressions
typically concatenate or modify the contents of one or more
fields, and may add additional text strings to create more
informative labels. They can contain Visual Basic script or JScript
to add logic, text processing, and formatting for the labels.

Label Manager

The tool used to display and set labeling properties for the
currently active dataframe. The Label Manager isaccessible
through the Labeling toolbar.

layer

1. A set of references to data sources such as a coverage,
geodatabase feature class, raster, and so on that defines how the
data should be displayed on amap. Layers can also define
additional properties, such as which features from the data source
are included. Layers can also be used as inputs to geoprocessing
tools. Layers can be stored in map documents (.mxd) or saved
individually aslayer files(.lyr).

2. A standalone feature class in a geodatabase managed with
SDE3.

layout view

InArcMap and ArcReader™, the view for laying out amap.
Layout view shows the virtual page upon which geographic data
and map elements, such astitles, legends, and scalebars, are
placed and arranged for printing. See also data view.

GLOSSARY

linear dimension

A measurement of the horizontal or vertical dimension of a
feature. Unlike aligned dimensions, linear dimensions do not
represent the true distance between begin and end dimension
points.

logical network

An abstract representation of a network. A logical network
consists of edge, junction, and turn elements, and the
connectivity between them. It does not contain information about
the geometry or location of its elements.

magnifier window

A secondary window in ArcMap data view that shows a
magnified view of asmall areawithout changing the map extent.
Moving the magnifier window around will not affect the current

map display.

map

1. A graphic depiction on aflat surface of the physical features of
the whole or a part of the earth or other body, or of the heavens,
using shapes to represent objects, and symbols to describe their
nature; at a scale whose representative fraction islessthan 1:1.
Maps generally use a specified projection and indicate the
direction of orientation.

2. The document used in ArcMap to display and work with
geographic data. In ArcMap, amap contains one or more layers
of geographic data, contained in data frames, and various
supporting map elements, such as a scalebar.

map cache

A setting used in ArcMap that allows temporary storage of
features from a given map extent in the desktop computer’s RAM,
which may result in performanceimprovementsin ArcMap for
editing, feature rendering, and labeling.
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map document

In ArcMap, the file that contains one map, its layout, and its
associated layers, tables, charts, and reports. Map documents
can be printed or embedded in other documents. Map document
fileshavea.mxd extension.

map projection
Seeprojection.

map topology
A temporary set of topological relationships between coincident

parts of simple features on a map, used to edit shared parts of
multiplefeatures.

map units

Theground units—for example, feet, miles, meters, or
kilometers—in which the coordinates of spatial data are stored.

master check-out version

The data version in the master geodatabase, created when datais
checked out, that represents the state of the data at the time it
was checked out. See also check-out version, master
geodatabase.

master geodatabase

A geodatabase from which data has been checked out. See also
check-out geodatabase.

merge policy

In geodatabases, rules that dictate what happens to the
respective attributes of features that are merged together during
editing in ArcMap. A merge policy can be set to assign a default
value to the new attribute, summarize the val ues of the merged
attributes, or create aweighted average from the merged
attributes.
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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
coordinate pairs: xmin, ymin and xmax, ymax. For example, an
extent can define aminimum bounding rectangle for acoverage.

mouse mode

One of thewaysin which adigitizing tablet operates. In mouse
mode, the digitizer puck behavesjust like amouse; thereisno
correlation between the position of the screen pointer and the
surface of the digitizing tablet, but interface elements can be
chosen with the pointer.

multipart feature

A feature that is composed of more than one physical part but
only references one set of attributesin the database. For example,
in alayer 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 attributesin the database. For example, a
system of oil wells might be considered amultipoint feature, since
thereisasingle set of attributes for multiple well holes.

multiuser geodatabase

A geodatabase in an RDBM S served to client applications—for
example, ArcMap—by ArcSDE. Multiuser geodatabases can be
very large and support multiple concurrent editors. They are
supported on avariety of commercial RDBM Ssincluding Oracle®,
Microsoft® SQL Server™, IBM® DB2®, and Informix®.

network

A set of edge, junction, and turn elements and the connectivity
between them; also known asalogical network. In other words,
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an interconnected set of lines representing possible paths from
one location to another. A city streetslayer is an example of a
network.

network feature

One of the topologically connected edge or junction features,
representing alinear network, such asaroad, utility, or
hydrologic system, that compose a geometric network.

network trace

A function that follows connectivity in ageometric network.
Specific kinds of network tracing include finding featuresthat are
connected, finding common ancestors, finding loops, tracing
upstream, and tracing downstream. See al so geometric network.

node

In a geodatabase, the point representing the beginning or ending
point of an edge, topologically linked to all the edges that meet
there.

null value

The absence of arecorded value for a geographic feature. A null
value differsfrom avalue of zero in that zero may represent the
measure of an attribute, while anull value indicates that no
measurement has been taken.

object

In GIS, adigital representation of adiscrete spatial entity. An
object may belong to an object class and will thus have attribute
values and behavior in common with other defined elements.

object class

1. In ageodatabase, a collection of nonspatial data of the same
type or theme. While spatial objects (features) are stored in
feature classes in a geodatabase, nonspatial objects are stored in
object classes.

GLOSSARY

2. A collection of objects in the geodatabase that have the same
behavior and the same set of attributes. All objectsin the
geodatabase are stored in object classes.

origin
The primary object in arelationship. For example, afeature class
containing points where measurements are taken; the

measurements are stored in another table. See also relationship,
destination.

overshoot

The portion of an arc digitized past its intersection with another
arc.

overview window

A secondary window in ArcMap data view that shows the full
extent of the data, without changing the map extent. A red box in
the window represents the current map extent.

pan

To move an onscreen display window up, down, or across a map
image without changing the viewing scale.

parametric curve

A curvethat is defined mathematically rather than by a series of
connected vertices. A parametric curve has only two vertices, one
at each end.

password

A secret series of characters that enables a user to access a
computer, datafile, or program. The user must enter hisor her
password before the computer will respond to commands. The
password helps ensure that unauthorized users do not access the
computer, file, or program.
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personal geodatabase

A geodatabase that stores data in a singleuser relational database
management system (RDBMS). A personal geodatabase can be
read simultaneously by several users, but only one user at atime
canwritedatainto it.

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
CAD drawing.

point

A zero-dimensional abstraction of an object; asinglex,y
coordinate pair that represents a geographic feature too small to
be displayed asaline or area at that scale.

point mode digitizing
A method of digitizing in which a series of precise points, or
vertices, are created. See also stream mode digitizing.

polygon

A closed, two-dimensional figure with at least three sides that
represents an area. It isused in GISto describe spatial elements
with adiscrete area, such as parcels, political districts, areas of
homogeneous land use, and soil types.

polyline

A two-dimensional feature representing aline containing one or
more line segments—that is, any line defined by two or more
points. Line features such as boundaries, roads, streams, and
power cables are usually polylines.
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port number

The TCP/IP port number on which an ArcSDE geodatabase
serviceiscommunicating.

post

During versioned geodatabase editing, the process of applying
the current edit session to the reconciled target version.

precision (dataset)
See dataset precision.

primary key
A column or set of columns in a database that stores a unique

valuefor each record. A primary key allows no duplicate values
and cannot be NULL.

projection

A method by which the curved surface of the earth is portrayed
on aflat surface. Thisgeneraly requires a systematic
mathematical transformation of the earth's graticule of lines of
longitude and latitude onto a plane. It can be visualized as a
transparent globe with alight bulb at its center casting lines of
latitude and longitude onto a sheet of paper. Generally, the paper
iseither flat and placed tangent to the globe (a planar or azimuthal
projection) or formed into acone or cylinder and placed over the
globe (cylindrical and conical projections). Every map projection
distorts distance, area, shape, direction, or some combination
thereof.

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 anitem’s
properties using its Properties dial og box.
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pseudonode

In a geodatabase topology or Arclnfo coverage, a node
connecting only two edges or arcs, or the endpoint of an edge or
arc that connects to itself (an island).

puck

The handheld device used with a digitizer to record positions
from thetablet surface.

pull check-in
A check-in operation initiated from amaster geodatabase.

push check-in
A check-in operation initiated from a check-out geodatabase.

query
A request that selects features or records from a database. A
guery is often written as a statement or logical expression.

radian

The angle subtended by an arc of acircle that is the same length
astheradiusof thecircle, approximately 57 degrees, 17 minutes,
and 44.6 seconds. A circleis 2(pi) radians.

range domain

A type of attribute domain that defines the range of permissible
valuesfor anumeric attribute. For example, the permissiblerange
of valuesfor a pipe diameter could be between 1 and 32 inches.

rank

A method of assigning an accuracy value to feature classes to
avoid having vertices from afeature class collected with ahigh
level of accuracy being snapped to vertices from aless accurate
feature class. Vertices from higher ranking feature classeswill not
be moved when snapping with vertices with lower ranked feature

GLOSSARY

classes. The highest rank is 1; up to 50 different ranks can be
assigned.

raster

A spatial data model that defines space as an array of equally
sized cells arranged in rows and columns. Each cell contains an
attribute value and location coordinates. Unlike a vector
structure, which stores coordinates explicitly, raster coordinates
are contained in the ordering of the matrix. Groups of cellsthat
share the same value represent geographic features. See also
Vector.

RDBMS

Relational database management system. A type of database in
which the data is organized across several tables. Tables are
associated with each other through common fields. Dataitems
can be recombined from different files. In contrast to other
database structures, an RDBM S requires few assumptions about
how dataisrelated or how it will be extracted from the database.

reconcile

In version management, to merge all modified datasets, feature
classes, and tables in the current edit session with a second
target version. All features and rows that do not conflict are
merged into the edit session, replacing the current features or
rows. Featuresthat are modified in more than one version are
conflicts and require further resolution viathe Conflict Resolution
diaog box.

record

1. A set of related data fields, often arow in a database,
containing all the attribute valuesfor asingle entity. For example,
in an address database, the fields which together provide the
addressfor a specific individual comprise onerecord. In SQL
terms, arecord is analogous to atuple.
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2. A row in adatabase or in an attribute table that contains all of
the attribute values for a single feature.

reference scale

The scale at which symbolswill appear on the page at their true
size, specified in page units. As the extent is changed, the text
and symbolswill change scale along with the display. Without a
reference scale, the symbolswill look the same at all map scales.
ArcGIS Desktop uses reference scales for annotation groups,
geodatabase annotation feature classes, geodatabase dimension
feature classes, and data frames.

relate

An operation that establishes a temporary connection between
records in two tables using an item common to both.

relational database management system
SeeRDBMS.

relational join

An operation by which two data tables are related through a
common field, known asakey.

relationship

An association or link between two objects in a geodatabase.
Relationships can exist between spatial objects (featuresin
feature classes), between nonspatial objects (rowsin atable), or
between spatial and nonspatial objects.

relationship class

An item in the geodatabase that stores information about a
relationship. A relationship classisvisibleasanitemin the
ArcCatalog tree or contents view.

relative mode
See mouse mode.
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row
1. A record in an attribute table.

2. The horizontal dimension of atable composed of a set of
columns containing one dataitem each.

rubber banding
See rubber sheeting.

rubber sheeting

A procedure to adjust the coordinates of all the data pointsin a
dataset to allow a more accurate match between known locations
and afew data points within the dataset. Preserves the
interconnectivity, or topology, between points and objects
through stretching, shrinking, or reorienting their interconnecting
lines.

scanning

The process of capturing datain raster format with adevice called
ascanner. Some scanners also use software to convert raster data
to vector data.

schema

1. The structure or design of a database or database object such
asatable. In arelational database, the schema defines the tables,
the fields in each table, and the rel ationships between fields and
tables. Schemas are generally stored in adatadictionary. In
ArcCatalog, the schema can either be modeled in UML using a
CASE tool or defined directly within ArcCatal og using wizards.

2. The organization and definitions of the feature classes, tables,
and other itemsin a geodatabase. Creating or deleting items, or
changing their definitions, modifies the schema. The schemadoes
not include actual data, only its structure.
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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 linethat connects vertices. For example, in asketch of a
building, asegment might represent one wall.

select

To choose from a number or group of features or records; to
create a separate set or subset.

selectable layers

Layers from which features can be selected in ArcMap with the
interactive selection tools. Selectable layers can be chosen using
the Set Selectable Layers command in the Selection menu, or on
the optional Selection tab in the table of contents.

selected set

A subset of featuresin alayer or records in atable that is chosen
by the user.

selection anchor

Inan ArcMap editing session, asmall “x” located in the center of
selected features. The selection anchor is used in the snapping
environment, or when rotating, moving, and scaling features.

server

A computer in anetwork that is used to provide services—such
as accessto files or e-mail routing—to other computersin the
network. Servers may also be used to host Web sites or
applications that can be accessed remotely.

GLOSSARY

service

A collection of persistent, server-side software processes that
provides data or computing resources for client applications.
Examplesinclude ArcSDE application server and DBM S server.

shape

The characteristic appearance or visible form of ageographic
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 shapefileis 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
aparcel database, adjacent parcelswill share a boundary. Another
example might be a parcel that shares a boundary on one side
with ariver. The segment of theriver 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 aparcel
database, adjacent parcelswill share avertex at the common
corner.

shortcut key

A command’s shortcut key executes the command directly
without first having to open and navigate a menu. For example,
Ctrl + Cisawell-known shortcut for copying afilein Windows.
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simple feature

A point, line, or polygon that is not part of ageometric network
and is not an annotation feature, dimension feature, or custom
object.

simple relationship

A link or association between data sources that exist
independently of each other.

single precision

Refersto alevel of coordinate exactness 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 metersin an extent of
1,000,000 meters. Datasets can be stored in either single or double
precision coordinates. See also double precision.

sketch

In ArcMap, a shape that represents a feature's geometry. Every
existing feature on amap has this alternate form, a sketch, that
allowsvisualization of that feature’s composition, with all vertices
and segments of the feature visible. When features are edited in
ArcMap, the sketch is modified, not the original feature. A sketch
must be created in order to create afeature. Only line and

polygon sketches can be created, since points have neither
vertices nor segments.

sketch constraint

In ArcMap editing, an angle or length limitation that can be
placed on segments created using the Sketch tool.

sketch operation

In ArcMap, an editing operation that is performed on an existing
sketch. Examplesare I nsert Vertex, Delete Vertex, Flip, Trim, Delete
Sketch, Finish Sketch, and Finish Part. All of these operations are
available from the Sketch context menu.
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Sketch tool

In ArcMap, atool that adds points, vertices, or segments to
create an edit sketch. Sketch points can be defined by heads-up
digitizing, snapping, or manually entering coordinates.

snapping

An automatic editing operation in which points or features within
a specified distance or tolerance of other points or features are
moved to match or coincide exactly with each other’s coordinates.

snapping environment

Settingsin the ArcMap Snapping Environment window and
Editing Options dialog box that define the conditionsin which
snapping will occur. These settings include snapping tolerance,
snapping properties, and snapping priority.

snapping priority
The order in which snapping will occur by layer during an

ArcMap editing session, set from the Snapping Environment
window. See also snapping environment.

snapping properties

In ArcMap editing, a combination of a shape to snap to and a
method for what part of the shape will be snapped to. Snapping
properties can be set to have a feature snap to a vertex, edge, or
endpoint of featuresin aspecific layer. For example, alayer
snapping property might allow snapping to the vertices of
buildings. A more generic, sketch-specific snapping property
might allow snapping to the vertices of a sketch being created.

snapping tolerance

In an ArcMap editing session, the distance within which the
pointer or afeature will snap to another location. If the location
being snapped to (vertex, boundary, midpoint, or connection) is
within that distance, the pointer will automatically snap. Snapping
tolerance can be measured using either map units or pixels.
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SnapTip

In ArcMap, a user-assistance component that displays an
onscreen description of the layer name or target being snapped to
when the mouse pointer is paused over it. SnapTips only appear
during an ArcMap edit session if they are enabled.

spatial adjustment

An ArcMap editing function that allows transformation, rubber
sheeting, and edgematching of data, as well as attribute transfer.

spatial database
Any database that contains spatial data.

spatial domain

For a spatial dataset, the defined precision and allowable range
for x and y coordinates and for m- and z-values, if present. The
spatial domain must be specified by the user when creating a
geodatabase feature dataset or standalone feature class.

spatial join
A type of tablejoin operation in which fieldsfrom onelayer’s

attribute table are appended to another layer’s attribute table
based on the relative locations of the features in the two layers.

spatial reference

The coordinate system used to store a spatial dataset. For feature
classes and feature datasets within a geodatabase, the spatial
reference also includes the spatial domain.

split policy

All attribute domains in geodatabases have a split policy
associated with them. When afeatureis split into two new
features in ArcMap, the split policies dictate what happens to the
value of the attribute with which the domain is associated.
Standard split policies are duplicate, default value, and geometry
ratio.

GLOSSARY

SQL
See Structured Query Language (SQL).

standard annotation

Annotation that is stored in the geodatabase, consisting of
geographically placed text strings that are not associated with
features in the geodatabase.

sticky move tolerance

When editing in ArcMap, a setting that defines the minimum
number of pixelsthe pointer must move on the screen before a
selected feature is moved.

stream mode digitizing

A method of digitizing in which pointsare recorded automatically
at preset intervals of either distance or time. See also point mode
digitizing.

stream tolerance

During stream digitizing, theminimum interval between vertices.
Stream toleranceis measured in map units.

Structured Query Language (SQL)

A syntax for defining and manipul ating datafrom arelational
database. Developed by IBM in the 1970s, SQL has become an
industry standard for query languages in most relational database
management systems.

style

An organized collection of predefined colors, symbols, properties
of symbols, and map elements. Styles promote standardization
and consistency in mapping products.

473



subsumption

Within a geometric network, the replacement of an orphan
junction by a non-orphan junction from a user-defined feature
class. The original junction is deleted from the network, and the
non-orphan junction assumes the connectivity of the subsumed
orphan junction.

subtype

In geodatabases, a subset of features in a feature class or objects
in atable that share the same attributes. For example, the streets
in a streets feature class could be categorized into three
subtypes: local streets, collector streets, and arterial streets.
Creating subtypes can be more efficient than creating many
feature classes or tablesin a geodatabase—for example, a
geodatabase with a dozen feature classes that have subtypes will

perform better than a geodatabase with a hundred feature classes.

Subtypes also make editing data faster and more accurate
because default attribute values and domains can be set up. For
example, aLocal Street subtype could be created and defined so
that whenever this type of street is added to the feature class, its
speed limit attributeisautomatically set to 35 miles per hour.

symbol

A graphic representation of a geographic feature or class of
features that helpsidentify it and distinguish it from other
features on amap. For example, line symbol s 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 set of conventions, or rules, that define how geographic
features are represented with symbols on amap. A characteristic
of afeature may influence the size, color, and shape of the symbol
used.
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synchronization version

A data version created in a check-out geodatabase when data is
checked out to that geodatabase. This version exists as a copy of
the original data and represents the state of the data at the time of
the check out. See also check-out version, master check-out
version.

table

A set of dataelements arranged in rows and columns. Each row
represents an individual entity, record, or feature and each

column represents asingle field or attribute value. A table has a
specified number of columns but can have any number of rows.

table of contents

A list of dataframes and layers on a map that show how the data
issymbolized.

tabular data

Descriptiveinformation, usually a phanumeric, that isstored in
rows and columns in a database and can be linked to map
features. See also table.

tagged value

Used to set additional propertiesof UML elements. For example,
you can set the maximum number of charactersin astring field by
using a tagged value.

target layer

In an ArcMap editing session, the layer to which edits will be
applied. Thetarget layer must be specified when creating new
features and modifying existing features.

text formatting tag

Tagsused with text in ArcGl Sthat allow formatting to be modified
for aportion of atext string. Thisallowsthe creation of mixed-
format text where, for example, oneword in asentenceis
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underlined. Text formatting tags adhere to XML syntax rules, and
can be used most places where both atext string and a text
symbol can be specified. The tags are most commonly used with
labels, annotation, and graphic text.

tic

A registration or geographic control point for a coverage
representing aknown location on the earth’s surface. Tics alow
all coverage features to be recorded in acommon coordinate
system such as Universal Transverse Mercator (UTM). Ticsare
used to register map sheets when they are mounted on a digitizer.
They are also used to transform the coordinates of a coverage,

for exampl e, from digitizer units (inches) to the appropriate values
for acoordinate system (metersfor UTM).

tolerance

The minimum or maximum variation allowed when processing or
editing ageographic feature's coordinates. For example, during
editing, if asecond point is placed within the snapping tolerance
distance of an existing point, the second point will be snapped to
the existing point.

topological association

The spatial relationship between features that share geometry
such as boundaries and vertices. When a boundary or vertex
shared by two or more features is edited using the topology tools
in ArcMap, 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, a set of governing rules applied to feature
classes that explicitly defines the spatial relationships that must
exist between feature data.

GLOSSARY

2. Inan Arclnfo coverage, the spatial relationships between
connecting or adjacent featuresin a geographic datalayer (for
example, arcs, nodes, polygons, and points). Topological
relationships are used for spatial modeling operations that do not
require coordinate information.

3. The geometric relationshi ps, determined mathematically,
between connecting or adjacent features in a geographic dataset.
Topology may include information about connectivity, direction,
length, adjacency, and polygon definition. Topology makes most
types of geographic analysis possible because it allows analysis
of spatial relationships between features.

topology cache

A temporary collection of edges and nodes used in ArcMap to
guery and edit the topological coincidence between features. The
cacheisbuilt for the current display extent and is stored in the
computer’smemory.

topology error

Violation of atopology rule detected during the topol ogy
validation process.

topology fix
In ArcMap, a predefined method for correcting topology errors.

For example, predefined topology fixesfor adangling lineinclude
snapping, trimming, or extending to ancther line.

topology rule

An instruction to the geodatabase defining the permissible
relationships of features within a given feature class or between
features in two different feature classes.

tracing

The process of building a set of network features based on some
procedure.
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transaction

1. A group of atomic data operations that comprise acomplete
operational task, such asinserting arow into atable.

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 dataread (select from an object).

transformation

Converting the coordinates of amap or an image from one system
to another, typically by shifting, rotating, scaling, skewing, or
projecting them. Also known as rectification, the conversion
process requires resampling of values.

transit rule

1. Aninfrequently used rule for adjusting the closure error in a
traverse. Thisruleisused infrequently sinceit isonly valid in
cases where the measured lines are approximately parallel to the
grid of the coordinate system in which the traverse is computed.
Hence, modern literature does not recommend its use. It assumes
that course directions are measured with a higher degree of
precision than the distances. Compared to a compass adjustment,
the transit rule will adjust course distances more and course
directions less. This rule distributes the closure error by changing
the Northings and Eastings of each traverse point in proportion
to the Northing and Easting differences in each course. More
specifically, a correction is computed for each Northing
coordinate as the difference in the course’s Northings divided by
the sum of all the courses’ Northing differences. Similarly, a
correction is computed for each Easting coordinate using the
Easting coordinate differences. The corrections are applied
additively to each successive coordinate pair, until the final
coordinate pair is adjusted by the whole closure error amount.

2. One of three adjustment methods available for adjusting
closure error for atraverse computation. The other two methods
arethe Crandall rule and the compassrule.
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traverse

1. A predefined path or route across or over a set of geometric
coordinates.

2. A method of surveying in which lengths and directions of lines
between points on the earth are obtained by or from field
measurements acrossterrain or adigital elevation model.

traverse course

In ArcMap, a group of observed values that define a new
coordinate. A traverse course starts from a preexisting coordinate,
or a coordinate computed from the previous course.

true curve
See parametric curve.

two-tier connection
See direct connect.

undershoot
An arc that does not extend far enough to intersect another arc.

union

A topological overlay of two polygonal spatial datasets that
preserve 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 auser logsinto a
geodatabase.

validate (topology)

The process of comparing the topology rules against the features
in a dataset. When you validate a topology, features that violate
the rules are marked as error features. Topology validationis
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typically performed after theinitial 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

A rule 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.

VBA

Visual Basic for Applications. The embedded programming
environment for automating, customizing, and extending ESRI
applications, such as ArcMap and ArcCatalog. It offers the same
toolsasVisua Basic (VB) inthe context of an existing application.
A VBA program operates on objects that represent the
application, and can be used to create custom symbols,
workspace extensions, commands, tools, dockable windows, and
other objectsthat can be plugged into the ArcGI S framework.

vector

A coordinate-based data model that represents geographic
features as points, lines, and polygons. Each point feature is
represented as a single coordinate pair, while line and polygon
features are represented as ordered lists of vertices. Attributes are
associated with each feature, as opposed to araster data model,
which associates attributes with grid cells. See also raster.

vector data model

An abstraction of thereal world in which spatial elementsare
represented in the form of points, lines, and polygons. These are
geographically referenced to a coordinate system.

GLOSSARY

version

In geodatabases, 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

One of aset of ordered x,y coordinate pairs that definesaline or
polygon feature.

virtual page
The map page as seen in layout view in ArcMap

wizard

An interactive user interface that helps a user complete atask one
step at atime. It is often implemented as a sequence of dialog
boxes that the user can move through, filling in required details. A
wizard isusually used for long, difficult, or complex tasks.

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’swork flow process, including design, acceptance,
and construction in the field.

workspace

A container for geographic data. A workspace can be afolder that
contains shapefiles, an Arclnfo workspace that contains
coverages, a geodatabase or a feature dataset.
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Index

A

Absolutemode. SeeDigitizing: indigitizing
(absolute) mode
Absolute X, Y 53
with annotation 364
Activedataframe
defined 453
Adding data
to be edited 28
Adjustment Preview window 278. See also Spatial
adjustment
Advanced Editing toolbar
25, 82, 83, &4, 85, 86, 83, 89, 101, 102, 103
Affinetransformation. See also Spatial adjustment
spatial adjustment 246
Alias
defined 453
Aligned dimension. Seealso Dimension features
defined 453
Annotate selected features 387, 390
Annotation 353
andArcView 373
annotating selected features 387, 390
Attributes dialog box and 376, 378, 379
attributes of 376, 379
baseline 367, 382
changing appearance of 353, 376
fonts 379
class
and topology 144
attribute table of 379
described 354
inArcMap 357
standalone 354
construction methods 353, 361, 362
defined 453
converting
CAD or coverage 388
labels 357-358, 388
copying and pasting 370
creating 361

Annotation (continued)
curved 361, 380, 381, 382, 384
creating 367
modifying shape of 382
defined 453
deleting 370, 389
described 353, 354
editing 353, 361
feature-linked 354, 387
and follow feature 375
creating 387, 390
defined 462
described 353, 354, 387
editing 371, 387, 388
features 387
flipping 368, 376, 385
follow feature 369, 371, 375, 385
creating new annotation with 368
moving annotation with 375
setting options for 369
using offsets with 369
formatting 376, 377
from previous versions of ArcGIS 363
getting help with 372, 380
horizontal 361, 362, 363, 380, 381, 384
leader line 362, 366, 383
creating 365
removing 383
using aleader symbol 365
map document annotation 358, 361
moving 371, 372, 389
multiple part 386
converting to single part 386
described 386
editing parts of 386
nonfeature-linked. See Annotation: standard
(nonfeature-linked)
positioning 353, 360, 371, 372, 373, 374, 375
resizing 371
with resize handle 371, 373
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Annotation (continued)
rotating 371, 373, 389
in rotate mode 374
with rotate handles 373
snapping 363, 367
stacking 376, 381, 384
described 384
standard (nonfeature-linked) 353, 354, 371
defined 473
straight 362, 364, 380, 381, 384
symbol
361, 362, 363, 364, 365, 367, 368
changing 376
symbol collection 361
target
defined 454
text box 362, 363, 364, 365, 367, 368
text formatting tags 377, 378
text of 353, 378, 379
toolbar 361-386, mentioned
adding 361
described 362
unplaced 360, 362
unstacking 384
versioning and 444
Annotation feature classes. See also
Annotation: class
defined 453
Arctool. SeeEditing tools
ArcCatalog
and topology 139
andversioning 429, 430, 431
customizing 435
Arclnfo workspace
defined 454
ArcMap
and topology 139
andversioning 429, 438-439, 441
converting annotation 357
customizing 398
Customizedialog box 367
map cache 31
task menu 33
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ArcMap (continued)
document 358, 361
network analysis 343
overflow window 390
selectablelayers 471
table of contents 357, 390
ArcSDE
and annotation
configuration keyword 358
and map cache 332
and network connectivity 332
andversioning 431. Seealso Version
server 471
Aspect
defined 454
Association. See Relationships
Asynchronous
defined 454
Attribute domains
browsinginArcCatalog. SeeAttributes:
dialog box
coded valuedomains
in ArcMap editing environment 292
defined 454
mentioned 120, 292
rangedomainin ArcMap 292
split policy in ArcMap 339
Attribute transfer. See also Spatial adjustment
and spatia adjustment 249, 280
Attribute validation rule. See Attribute domains
Attributes
adding 286287
and relationship classes 354
copying and pasting 42, 288
defined 454
deleting 287
dialog box 284, 376
and annotation features
376, 377, 378, 379
and dimension features 396
defined 454
Formatted view 377, 378
Unformatted view 377, 378

Attributes (continued)
editing inArcMap 22, 293, 297, 339
from point features 139
mentioned 301, 427, 443, 450
modifying 286-287
primary display fields 285
rules. See Attribute domains
tables
defined 454
editing 283
undoing editsto 287
viewing 284
Auto-cache 32. Seealso Map cache
Autoreconciliation 441
Azimuth
defined 454

B

Basdine
of annotation 367, 382. See also Annotation
modifying shape of a 382
Behavior 444
and topology 120
defined 454
Buffers
clipping afeature using abuffer 241
creating 202
defined 455
Build Topology Cache. See Topology: cache

C

CAD (computer-aided design)
and planarize 140
annotation 388
CAD feature class
defined 455
defined 455
mentioned 2
Canceling atrace 81. Seealso Editing tools
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CASE tools. See UML model
Centroid
defined 455
Chain
described 117
Check-in
defined 455
Check-out
defined 455
geodatabase
defined 455
schema-only
defined 471
version
defined 455
Choose Input for Adjustment dialog box
254, See also Spatial adjustment
Circle
defined 455
Circular arcs 45
creating 7678
defined 455
described 50
Clipping features 241
Closure report
defined 455
Cluster tolerance. See also Topology: cluster
tolerance
defined 455
described 121
Clustering
defined 455
COGO
convert angles and distances 114
creating two-point line features 94
defined 456
description 88
required fields 94
Coincident
defined 456
Column
defined 456

INDEX

Combining features
from different layers 208
with common areas 210
Compass correction
defined 456
traverse adjustment 97
Complex edgeand junction. See Network
features
Composite relationships. See also
Relationships. composite
defined 456
Compress
inArcCatalog 435
Compression
defined 456
Computer-aided design (CAD). See CAD
Conflict 427, 441, 442443, 446-447
defined 456
Conflict resolution
defined 457
Connectivity
creating 328
defined 457
Connectivity rules
defined 457
edge-edgerule
default junction 337, 459
in ArcMap editing environment
292, 328, 337
edge-junctionrule
defined 461
mentioned 292
Constraints. See also Attribute domains
defined 457
Construct features
defined 457
tool
described 139
Context menu
defined 457

Control points
defined 457
digitizing 188
establishing 186
point file
and spatia adjustment 275
Convertingdata. SeelLoading: datafroma
geodatabase
Coordinate system
defined 457
Coordinates
defined 457
Copy Features tool 82
Copy Parallel command 200
Copying
alineparallel to an existing line 200
and pasting attributes 42, 288
and pasting features 42
Coverage
defined 457
Cracking. Seealso Topology: validation
defined 458
Crandall correction
defined 458
traverse adjustment 97
Current task
defined 458
Curved annotation. See Annotation: curved
Custom
behavior. Seealso Behavior
defined 458
feature. SeealsoBehavior
defined 458
object. SeealsoBehavior
defined 458
rules. SeeValidationrules
Customization. See ArcCatalog:
customizing; ArcMap: customizing
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D

Data 427, 428
adding for editing 28
editor
mentioned 3
field collected 89
integrity
defined 458
loading from ageodatabase 28
quality
and topology 120
source
defined 459
stopping the drawing of 28, 259, 260
Dataframes
defined 458
editing amap with multiple 30
Data type
defined 459
Dataview
defined 459
editingin
mentioned 4
Database 427, 428
defined 459
Dataset
defined 459
precision
defined 459
Decimal degrees
defined 459
Default junctions
described 328
junction type
defined 459
Default values
editing in ArcMap 387
mentioned 120
Deflection 69-70
defined 459
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Degrees
defined 459
described 111
Degrees Minutes Seconds
defined 459
described 111
valid input formats 111
Deleting
features 43
DetaX,Y 54
Destination
defined 459
Digitizer
aligning themap on 187
attaching the map to 186-187
configuring puck buttons
for streaming 197
using programming code 186, 194, 197
using WinTab manager setup program 186
creating featureswith 185
defined 459
installing driver software 186
puck
defined 469
setting up 186
Digitizing
aprojected map 186
creating aline or polygon 63
creating apoint or vertex 52
defined 460
described 185
digitizer tab missing 189
freehand 185
heads-up
defined 464
indigitizing (absolute) mode 192, 193-194
in mouse (relative) mode 192
in point mode 192, 193-194
in stream mode 192, 195-196, 197
installing digitizer driver software 186
mode
defined 460

Digitizing (continued)
preparing the map 186
switching between digitizing and mouse
modes 192
switching between point and stream modes
196
using snapping 194
Digitizingtablet. SeeDigitizer
Dimension feature class
and topology 144
defined 460
Dimension features
Attributes dialog box 396
autodimension tools 392, 393
baseline dimension 393, 419
continue dimension 393, 417, 421
dimension edge 393, 416
mentioned 394, 398
changing style 425
construction methods
aligned 393, 402
defined 460
described 392
freealigned 393, 410
freelinear 393, 413
linear 393, 404
rotated aligned 393, 407
simplealigned 391, 393, 399
creating. See Dimension features. auto-
dimension tools
defined 460
editing 392
modifying 394, 396
process described 423
properties (table) 395, 397
Dimension styles
baseline height 420
defined 460
described 394
Dimensioning toolbar 394, 398
defined 460
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Direct connect
defined 460
Direction measuring system
North Azimuth 110
Polar angle 110
Quadrant Bearing 111
setting 110, 112
South Azimuth 110
Direction measuring units
Degrees 111
Degrees Minutes Seconds 111
Gons 111
Gradians 111
Radians 111
setting 113
Direction offset 116
Direction type
setting 112
Direction units
setting 113
Dirty areas. See also Topology
defined 460
described 122
Disconnected editing
defined 460
Disk
defined 460
Displacement links. See also Spatial adjustment
and spatial adjustment 259
defined 461
Distance conversion factor 115
Distance units
automated conversion 117
defined 461
described 117
Distance-Distance tool. See Editing tools
Distortions
and rubber sheeting 248
Dividingalinefeature. SeePlacing pointsalong
aline
Double precision
defined 461

INDEX

Douglas—Poiker algorithm 102
Dragging features 38. Seealso Moving features
Draw toolbar

and annotation 361

E

Edge
defined 461
Edgeelement. Seealso Logical network
defined 461
Edgefeatureclass
editing in ArcMap 336, 338
Edge features. See Network features
Edge Snap adjustment 258. See also Spatial
adjustment
Edge-edgerule
defined 461
Edge-junction
cardinality
defined 461
rule
defined 461
Edgematching 249. Seealso Spatial adjustment
defined 461
Edge Match tool 264
Edges
described 142
Edit Annotation tool 362-386, mentioned. See
also Annotation
defined 461
Edit cache. See Map cache
Edit session. Seealso Editing; Editingin
ArcMap
andversioning 439, 441, 442, 446, 450
defined 462
starting 29, 361
stopping 30
Edit sketch
and topology edits 160
Edittool. SeeEditing; Editingin ArcMap: Edit
tool

Editing 439. Seealso Editingin ArcMap
absolute X, Y 53
adding
and deleting sketch vertices 228-229
data 28
the Editor toolbar 26
Advanced Editing toolbar
588 8 & & 88 & 101 12 108
annotation. See Annotation
attributes. See Attributes
combining features from different layers 208
copying
alineparallel to an existing line 200
and pasting features 42
Copy Features tool 82
creating
buffers around features 202
fillet between two lines 83
line and polygon features 63-67
line feature to populate COGO attributes
94
map cache 32
mirror image of afeature 204
multipoint features 61, 65
point features and vertices 52-56
segments, circular arc 7678
segments, paralel 74
segments, perpendicular 74
segments, using an angleand alength 69
sketch 20
sketch using Traversetool 89
creating features
described 20-21, 46
duplicating 82
from features with common areas 210
single from multipart 101
using asketch 46-47
creating multipart features
combining features 208
merging 206
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Editing (continued)
creating segments
tracing features 81
using anglesand lengths 6970

using anglesfrom existing segments 72—74

deleting features 43
deltaX,Y 54
edit session 29
exploding a multipoint feature 101
extending linefeatures 84, 221
feature datasets 17-18
flipping line features 223
generalizing afeature 102
in layout view 30
keyboard shortcuts 23
measurements
automated conversion 114
merging features 206
modifying features 2122
more than one data frame 30
moving
features 38-40
sketch vertices 230233
multipart to single feature 101
network features
ancillary roles 343
creating anew network edge
328, 333, 336, 338
enabling and disabling network features
344
subsuming network junctions 328, 340
undoing edits 342
validation 350
overview of process 14-15, 251-252
placing pointsalong alinefeature 224
proportionally dividing aline 86-87
relationships
composite relationships 321
creating 310, 312
deleting
302, 314, 316, 318, 320, 325, 327
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Editing (continued)
relationships (continued)
described 307
editing related objects 307
relationship rules 324
reshaping aline or polygon feature. See
Reshaping features
rotating a point's symbology 41
saving edits 29
scaling features 239
selecting features 34-35
setting the direction measuring system and
units 110
setting the Target layer 47, 52
shapefiles 17-18
Sketch context menu 51
smoothing afeature 103
Snapping Environment window 104
spatial adjustment 254. See also Spatial
adjustment
adding toolbar 253
toolbar diagram 250
splitting line or polygon features 214-215
squaring apolygon 67
starting 29
stopping 30
task menu
changing options 33
tasks completed with a sketch 4647
trimming alinefeature 85, 218-220
upgrading ageodatabase 27
using the snapping environment 39—
40, 106-108
verticesin asketch 21-22
with more than one collection of datasets 29
Editing in ArcMap
and annotation 362. See also Annotation
creating new 361
creating new featureswith linked
annotation 387
editing features with linked annotation
388

Editing in ArcMap (continued)

and attribute domains
coded valuedomains 297
described 293, 297
validating 298
and attributes 307
and default values 293, 297
and features
creating new 293
deleting 323, 389
and subtypes 295, 296, 325
and validation rules 292
andversioning 441
Attributes dial og box
24 20 3 7, I8 35 I, 3B 45 Se
also Attributes: dialog box
building amap cache. See Map cache
Edit tool
322, 324, 337, 339, 342, 344, 350. Se
also Editing tools; Editor toolbar
selection 351
snapping environment
328, 334, 336, 338, 340. Seealso
Snapping
Target layer 293, 333, 340, 387, 399
undo 342
validate selection 298, 324, 350

Editing tools

Arctool 48, 50, 76
Arc tools
described 78
Dimension tools. See Dimension features
Direction-Distance tool
creating apoint or vertex 59
Distance-Distance tool 48, 55
creating apoint or vertex 55
Edit Annotation tool. See Annotation
Editing toolbar 16
Intersection tool 49, 58
creating apoint or vertex 58
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Editing tools (continued)
keyboard shortcuts for 23
Midpoint tool
creating apoint or vertex 57
Scaletool 239
Sketch tool 46, 293, 333, 387, 399
and annotation. See Annotation
Split tool 214
Tangent curvetool 50
tool palette 46, 48
Tracetool 50, 81
Editor toolbar. See Editing tools
adding 26
advanced
82, 83, 84, 85, 86, 83, 89, 101, 102, 103
diagram 25
and annotation 361
defined 462
diagram 16
Rotate tool 322, 389
Ellipse
defined 462
Ellipsoid surface
and measured distances 114
Embedded foreignkey. SeeKey field
Endpoint coordinate
and traverse 96
Error Inspector. See also Topology
described 174
mentioned 123
Errors and exceptions. See also Topology
described 123
ESRI Annotation Feature. See Feature type
ESRI Simple Edge Feature. See Featuretype
ESRI Simple Feature. See Feature type
ESRI Simple Junction Feature. See Feature
type
ESRI Simple Row. See Feature type
Exception
defined 462
Explode. Seealso Advanced Editing toolbar
defined 462

INDEX

Extending linefeatures 84, 221
Extent
defined 462

F

Feature. Seealso Featureclass; Feature
type; Object
creating from geometry of other features 181
defined 462
duplicating 82
editing 293, 297. Seealso Editing
mentioned 353, 427, 441, 450
selecting 301
simple 472
Feature class
defined 462
labeling 357-358
mentioned 297, 387, 430, 438, 442
Feature dataset
and annotation classes 354
defined 462
mentioned 430
Feature type
ESRI Annotation Feature 354
ESRI Simple Feature 354
network. See Network features
topological 475. See also Topology
Feature-linked annotation
353, 354, 387, 388. Seealso
Annotation
and follow feature 375
defined 462
Field
and annotation 354
defined 463
mentioned 430, 443
Fillets. Seealso Advanced Editing toolbar
defined 463
described 83
Finishing a part in amultipart feature 66

Finishing asketch
shortcut 63, 218
using the Square and Finish command 67
Fix
topology. See Topology: fixes
Flipping line features 223
Follow feature 385. Seealso
Annotation; Editing tools
constraints 368, 369
creating new annotation with 368
moving annotation 375
using offsets with 369
using with annotation 369, 371
setting options for 369, 375
using with feature-linked annotation 375
Follow This Feature. See Follow feature
Foot
described 117
Foreign key 302, 303
defined 463

G

Generalizing
afeature 102
Geocoding
defined 463
Geodatabase
and versions 427
compress 437
defined 463
loading datafrom 28
mentioned 428, 441
storing annotationin 354, 361
structure of 17
upgrading 27
Geodatabase datamodel
defined 463
Geographic information system. See GIS
Geometric adjustment
and rubber sheeting 248



Geometric coincidence Ground to grid conversion Junction feature class

defined 463 setting 114 andversioning 444
Geometric elements using 115 in ArcMap Editor 334, 340
and topology 133 Junction features. See Network features
Geometric network H
and the map cache 332 K
and topology 144 Help
and versioning 444 accessing 372, 380 Key field 445
connectivity models 329 Kilometer
connecting features 331 described 117
creating new network features 331 I
deleting 330 PR i ;
disconnecting features 330 Idzr:]t(ljtggil;sadsjej;lnsgmsp;tggl adjustment L
gtretching and moving 329 defined 464 Labes
deflrled 463 Inch converting to annotation 353, 357-358
editing 292 described 117 defined 464
flow direction 343 Index label classes
network inconsistency 332 defined 464 defined 465
performance 332 Instance label expressions
repairing connectivity 332 defined 464 defined 465
Geometricrules Intersect 210 Label Manager
and topology 120 defined 464 defined 465
Geometry Intersection tool. See Editing tools Layers
mentioned 443 Invalid features 292, 299, 351 creating 53
Geore]anonal datamodel objects 292 defined 465
defined 463 , Inversetool 88 setting selectable 37
GIS (Qeographlc information system) IP address Layout view
defined 463 defined 464 defined 465
Global positioning system. See GPS Item editingin 30
Gons. defined 464 mentioned 4
defined 464 Leader line annotation 365, 383. Seealso
described 111 Annotation
GPS (Global positioning system) J Limited Adjustment Areatools
(rjne;rt]iec()jn ;64122 Junction “and spatial adjustment 263
Grade defined 464 Llnefeqtures
defined 464 subsumption copying 200
Gradians described 328 creatln_g 20, 47, 63-67, 68
. Junction element extending 221
defined 464 : flipping 223
described 111 defined 464
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placing pointsalong 224
reshaping. See Reshaping features
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Linefeatures (continued)
splitting 214-215
trimming 218-220
Linear dimension. Seealso Dimension features
defined 465
Link (distance unit)
described 117
Loading
datafrom ageodatabase 28
Logical network 337. Seealso Geometric
network
defined 465

M

M-values
editing 238
Magnifier window
defined 465
Map 353, 390, 438. See also ArcMap
defined 465
elements 4
Map cache
auto-cache 32
building 32
creating 31, 32
defined 465
tool bar
adding 31
tools 32
Map document
defined 466
storing annotationin 358, 361
Map topology. See also Topology
creating 142, 143
defined 466
described 142
Map units
defined 466
Master check-out version
defined 466

INDEX

Master geodatabase
defined 466

M easurements
entering into GIS 114

setting number of decimal placesfor reporting

44
viewing 44
Measuring system
setting 110
Merge
and topology 176
features 206
Merge policy. See also Attribute domains
defined 466
Meter
described 117
Midpoint tool 49. See also Editing tools
Mile
described 117
Millimeter
described 117
Minimum bounding rectangle
defined 466
Mirror image
of afeature 204
Missing Digitizer tab 189. See also Digitizer
Modifying features
by moving vertices 230-233
shortcut 218
Mouse mode. Seealso Digitizing
defined 466
described 192
Moving features. See also Reshaping features
by dragging 38
by rotating 39, 41
relative to their current position 39
undoing amove 40
using deltax,y coordinates 38-39, 39-40
using the snapping environment 39

Multipart features
creating 6566, 208
annotation as multiple parts 386
defined 466
described 65
exploding 101
merging featuresto create 206
removing parts 237
shortcut for finishing apart 66
Multipoint features
creating 61-62
line or polygon 65-66
defined 466
described 61
Multiuser geodatabase
defined 466
Multiversioned. SeeVersion

N

Nautical mile
described 117
Network
defined 466
Network connectivity 329, 339, 342
Network elements 342
Network features
ancillary role 343
and versioning 444
complex 328
defined 467
editing 328
editing in ArcMap 350
featureclass. See Edgefeature
class; Junction feature class
junctions 343
moving 329
sources and sinks 343
validation 350
Network topology. See Geometric network
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Network trace
defined 467
Nodes
defined 467
described 142
North Azimuth
described 110
Null value
defined 467

O

Object
and relationships 302
defined 467
Object class
defined 467
Object Loader. Seealso Loading
Qrigin
defined 467
Overshoot
defined 467
Overview window
defined 467

P

Pan
defined 467
Parallel segments. See Segments: creating:
parallel to existing
Parametric curve
defined 467
Password
defined 467
Pasting
features. See Copying: and pasting features

Perpendicular segments. See Segments: creating:

perpendicular to existing
Personal geodatabase
defined 468
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Placing pointsalong aline 224
Planarize 183
defined 468
tool 181
mentioned 140
Point
defined 468
Point features
creating 20, 47, 52-56, 65, 68
Point modedigitizing. SeealsoDigitizing: in
point mode
defined 468
Polar angle
described 110
Polygon
defined 468
Polygon feature class
creating fromlines 139, 180
Polygon features
creating 2021, 63-67
cutting a polygon shape out of 217
reshaping. See Reshaping features
splitting 214-215
squaring 67—68
Polyline
defined 468
Port number
defined 468
Post 428, 441, 442, 446447, 450
defined 468
Precision
setting 44
Primary display field 285
Primary key 302, 303
defined 468
Privileges
and versioning
described 432, 441, 451
private 432
protected 432
public 432

Projection
defined 468
Projective transformation. See also Spatial
adjustment
spatial adjustment 247
Property
changing for asketch 235
defined 468
Proportionally dividing aline 86-87
Pseudonodes
defined 469
described 142
topology rules 128
Puck
defined 469
Pull check-in
defined 469
Push check-in
defined 469

Q

Quadrant Bearing
described 111

Query
defined 469

R

Radians
defined 469
described 111
Rangedomain
defined 469
Rank
defined 469
described 121
Raster
defined 469
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Reconcile 441, 446-447, 450
defined 469
described 441
Record
defined 469
Referencescale
defined 470
Registering amap
adding additional control points 190
described 188-189
digitizing control points 188
ensuring accuracy when 191
entering ground coordinates 188
error reporting 187, 189
establishing control points 186
for thefirst time 188
removing ground coordinate records 190
saving ground coordinates 188-189
using existing tic files or saved coordinates
190-191
Relate
defined 470
Related objects. See also Relationships
deleting 320
Relational database management system
(RDBMS)
defined 469
Relational join
defined 470
Relationship class
and annotation 357
and topology 144
and versioning 442, 444
composite 354
defined 470
destination class 354
foreignkey. SeeForeignkey
origin class 354
path labels
editing in ArcMap
307, 308, 310, 313, 314, 317, 319
in ArcMap editing environment 320
primary key. See Primary key

INDEX

Relationships
and versioning 444
composite 321
creating 301, 310
creating and deleting 302
creating new 303
defined 470
deleting 303, 314
destination object 322, 354
editing 307
originobject 321, 354
related object 314, 320, 321, 444
rules
in ArcMap editing environment 324
mentioned 292
splitting features 305
validating 324
Relativemode. SeeDigitizing: in mouse
(relative) mode
Reporting measurements. See Measurements:
setting number of decimal placesfor
reporting
Reshaping features
by adding vertices 228-229
by deleting vertices 228-229
by moving vertices 230-233
using a sketch you draw 226-227
Residua
understanding 247
RMSerror 187, 189. Seealso Digitizing
equation 248
understanding 247
Rod
described 117
Root mean square error. See RMSerror
Rotate
apoint’s symbology 41
annotation 373, 389. See also Annotation
in rotate mode 374
features 39, 41
Rotate mode 374. See also Annotation

Row. Seealso Object
defined 470
Rubber sheeting 248. Seealso Spatial
adjustment: rubber sheeting
defined 470
Rule
topology 121

S

Saving edits 29, 30
Scaling features 239
Scanning
defined 470
Scenarios
and versioning 450
Schema
defined 470, 471
SDE. SeeArcSDE
Segment Deflection. Seealso Editing: creating
segments. using anglesfrom existing
segments
command 72
Segments
creating
at an anglefrom the last segment 71
by tracing features 81
circular arcs 76-78
paralel toexisting 74
perpendicular to existing 74
using anglesand lengths 6970
using anglesfrom existing segments 72
defined 471
described 46
Select
defined 471
Selectablelayers
defined 471
Selected set
defined 471
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Selecting features

Annotate Selected Features command 390

annotation 353
described 34
removing features from the selection 34
setting selectable layers 37
usingaline 35
using apolygon 36
using the Edit tool 34
using the Selection menu 36
Selection anchor
and snapping 40
defined 471
described 35
moving
when rotating or snapping afeature 40
when scaling afeature 239
Server
defined 471
Service
defined 471
Shape
defined 471
Shapefile
defined 471
Shared boundary
defined 471
Shared geometry
editing 145
Shared vertex
defined 471
Shortcuts
defined 471
editing 23
Similarity transformation. See also Spatial
adjustment
spatial adjustment 247
Simplefeature
defined 472
Simplerelationship
defined 472
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Singleprecision
defined 472
Sketch
baseline 382
constraints
defined 472
context menu 51
creating 20
defined 472
deleting 64
described 18, 20, 46
editing z- and m- values 238
finishing
shortcut 63
using the Square and Finish command 67
inserting vertices 236
modifying 21-22
moving vertices 230
operation
defined 472
properties
changing 235
removing parts 237
tool. Seealso Editing tools
defined 472
Smoothing
afeature 103
Snapping
agent 472
and topology nodes 168
annotation 374
defined 472
environment
creating points and verticesusing 52
defined 472
described 106
Environment dialog box 168
moving features 3940
setting the snapping tolerance. See
Snapping: tolerance
window 104

Snapping (continued)
priority
defined 472
described 108
setting 108
properties
comparing (table) 105
defined 472
described 105
layer 105, 108
setting 107
sketch 105, 108
Snap to Feature command 109
using with annotation 363, 367
tolerance
defined 472
described 107
setting 106
viewing 106
using to split aline 214
usingwhen digitizing 194
SnapTip
defined 473
Sourcelayer. SeeTarget layer
South Azimuth
described 110
Spatial adjustment
attribute transfer
Attribute Transfer tool 282
mapping 280
changing symbology of links and adjustment
areas 265
choosing input data 254
control point file 275
creating displacement links 259
creating identity links 262
creating multiple displacement links 260
defined 473
described 246
displacement links
creating from control points 276
deleting links 270
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Spatial adjustment (continued)
displacement links (continued)
link table 272
modifying links 268
opening alink file 273
savingalink file 274
selecting links 266
edgematching
choosing method 257
line 257
setting edge snap properties 258
Smooth 257
using Edge Match tool 264
Edge Snap adjustment 258
limited adjustment areatools 263
previewing 278
process 279
described 251
references 249
rubber sheeting
choosing method 256
Linear 256
Natural Neighbor 256
Spatial Adjustment toolbar
adding 253
diagram 250
transformations
affine 246
choosing method 255
projective 247
similarity 247
Spatial database
defined 473
Spatia domain
defined 473
Spatial extent. Seeextent
Spatial join
defined 473
Spatial reference
defined 473
spatial domain 473

INDEX

Split
line features 214-215
polygon features 214-215
tool. SeeEditing tools
Split policy. See also Attribute domains
defined 473
setting up 216
SQL (Structured Query Language)
defined 473
Squaring polygon features 67-68
Stacking
annotation 384
described 384
Standard (nonfeature-linked) annotation
353, 354. Seealso Annotation
defined 473
Sticky movetolerance
defined 473
described 38
Stream modedigitizing
defined 473
Streamtolerance. SeealsoDigitizing: in stream
mode
defined 473
Streaming. SeeDigitizing: in stream mode
Stretching
features 166
Stretching features. See Stretching geometry
proportionately
Stretching geometry proportionately 242
Structured Query Language. See SQL
Style
defined 473
Subsumption
defined 474
Subtypes 21
defined 474
editing in ArcMap 293
mentioned 120
Survey units
survey chain
described 118

Survey units (continued)
survey foot
described 118
survey link
described 118
survey mile
described 118
survey rod
described 118
survey yard
described 118
Symbol. Seealso Annotation: symbol
defined 474
Symbology 296, 354
defined 474
Synchronization version
defined 474

T

Table
defined 474
editing in ArcMap 301
mentioned 430, 438
Table of contents
defined 474
Tabular data
defined 474
Tagged values
defined 474
Tangent curve. SeeCircular arcs
Target layer 21, 47, 361
and attribute transfer 249
defined 474
Task menu
changing options 33
Text formatting tags 377, 378
defined 474
Tic
defined 475
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Tolerances
defined 475
Tool palette. See Editing tools
Tools. SeeEditing tools
Topological association
defined 475
Topological feature
defined 475
Topology
andArcCatalog 139
and ArcMap 139
and edit sketch 160
and geometric relationships 120
and workflow 120
basics 121
cache
automation 154
defined 475
rebuilding 154
changing symbology 170
cluster tolerance
changing 142
described 121, 142
setting 144
concepts 142
connected edges
merging 159
creating 143
creating new features
from geometry of existing features 181
lines 182
multiple line features 181
polygons 181
datareliability 122
defined 475
described 120
dirty areas
creating 123
described 122
storing 123
symbology 172
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Topology (continued)

editing 119
described 135
edit tool 144
modifying an edge 160
multiple features 119
reshaping an edge 164
snapping to nodes 168
splitting an edge 149, 150
stretching features 166
unselecting elements 155
with edit sketch 160

element sharing 157

Error Inspector
mentioned 123, 136
merging into apolygon 177
opening 174

errors
affected features 177
and Error Inspector 174
availablefixes 138, 176
changing symbology 169
correcting 176
correcting methods 138
defined 475
finding 174
findinginvisibleextent 174
for particular rule 175
managing 174
merging into polygon 176
pan or zoom 174
summarizing 174

errors and exceptions
described 123, 132
finding exceptions 175
marking as an exception 178
report 123
symbology 171

fixes 124-131
defined 475

geometric elements 133

integrated features 441, 442

Topology (continued)

moving
by agiven X, Y distance 147
edge 146
node 146
shared endpoint 152
togivenlocation 148
vertex on shared edge 145
network topology 328. See also Network
connectivity
new features
creating 139
polygons 139
nodes
adding temporarily 134
parameters 121
planarize 139, 180, 181, 183
Polygon Feature Class From Lines tool
139, 180
purpose 120
ranks
defined 469
described 121
rules
defined 475
described 121, 124
detecting violations 173
getting adescription 179
linerules 127-130
mentioned 119
point rules 130131
polygon rules 124-126
sdlecting
nodes 145
shared topology features 158
shared elements 156
turning off 157
shared geometry
editing 145
Show Shared Featurestool 134, 156
split-move 152
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Topology (continued)
symbology 170
layers 171
tool bar
adding 141
tools
Edit tool mentioned 122, 135

Edit tool, moving nodes and edges with

133

editing and managing 5

toolbar functionality 141
validation 173

defined 476

selected area 173

visibleextent 173

whole topology 173

Topology rules. See Rule: topology; Topology:

rules
Tracetool. SeeEditing tools
Tracing. Seealso Editing tools
defined 475
Transaction 441, 450451
defined 476
Transformation
defined 476
Transit correction
defined 476
traverse adjustment 97
Traverse
adding segment
angle-distance 91
curve 92
direction-distance 90
tangent curve 93
adjusting
compass correction 97
Crandall correction 97
process 98
techniques 97
transit correction 97
closure report 96

INDEX

Traverse (continued)
convert angles and distances 114
course
defined 476
defined 476
loading 100
modifying segment 95
saving 99
starting from known coordinate 89
Traversetool 89
Trimming linefeatures 85, 218-220
Truecurve. Seealso Circular arcs
defined 476

U

UML model
setting tagged values 474
Undershoot
defined 476
Union. Seealso Combining features. from
different layers
defined 476
Unplaced annotation 360, 362. See also
Annotation
Unstacking
annotation 384
Username
defined 476

Vv

Valid feature 325
Validation
geometric network 350
topology 173
defined 476
Validation rules. Seealso Attribute
domains; Connectivity

rules; Relationships: rules; Topology:

validation

Validation rules (continued)
defined 477
mentioned 120
validation order 292
VBA
configuring digitizer puck buttonsusing
186, 194
defined 477
Vector datasets
comparing the structure of 17
defined 477
vector data model
defined 477
Version
administering
inArcCatalog 431
and annotation 390
and ArcMap 438-439
and editing 441-445
autoreconciliation 441
enabling and disabling 446
changing 439
Change Version command 439
conflict. Seealso Conflict
displaying 448
resolution 441
resolving 449
creating
inArcCatalog 431
inArcMap 438
defined 427, 477
described 428429
descriptions 433
editing 446447
inArcMap 438-439
modifying
changing properties 434
compressing 437
deleting 433
renaming 433
permissions 432
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Version (continued) Y
post. See also Post

process 447 Yard
reconcile. Seealso Reconcile described 117
process 447
refresh 434, 439 Z
registering data 430
scenarios 450 Z-values
transaction. See Transaction editing 238
Vertices using the current control 238

adding 21, 228, 236
to annotation baseline sketches 382
and annotation features 382
and dimension features 394
creating 52-56, 387
defined 477
deleting 21, 64, 194, 228
from annotation baseline sketches 382
deleting multiple while streaming with a
digitizer 196
described 46
moving
by dragging 230
by specifying x,y coordinates 231-232
relative to the current location 233-234
undoing and redoing 55, 65
Virtua page
defined 477
Visual Basic for Applications. See VBA

w

Wizard
defined 477
Work flow 428
defined 477
Work order 428
defined 477
Workspace 438
defined 477
refreshing (versioning) 440
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