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Introduction

IN THIS CHAPTER

* Rich suite of graphical editing
tools

¢ Universal data editor

e Editing in data view and layout
view

e Context menus and shortcut keys
for increased productivity

e Multiuser editing with version
management and conflict detec-
tion

e Editing in projected space

* Tips on learning how to edit in
ArcMap

In addition to mapmaking and map-based analysis, ESRI®ArcMap™ is the
application for creating and editing geographic data as well as tabular data.
With ArcMap. you can edit shapefiles, coverages, and geodatabases all with
one common user interface. ArcMap contains sophisticated, CAD-based
editing tools that help you construct features quickly and easily while
maintaining the spatial integrity of your GIS database.

Whether you use ArcView® GIS or ArcInfo™, you use the same editing
tools in ArcMap to work on your geographic data. In cases where your
organization has multiple users simultaneously editing on a shared
geodatabase, ArcMap, in concert with ArcSDE™, provides the tools
necessary to manage long editing transactions, as well as to manage versions
and resolve potential conflicts.

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



Rich suite of graphical editing tools

ArcMap helps you create and edit geographic features quickly and easily by including many of the graphic editing functions popular
with the latest computer-aided design (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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Universal data editor

ArcMap lets you edit shapefiles, coverages, and geodatabases in their native data formats. Also, you can edit an entire folder of data at
once.
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Pick the folder of data that you want to edit when you start editing in ArcMap.
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Editing in data view and layout view

ArcMap provides two different ways to view a map: data view and layout view. Each view lets you look at and interact with the map in a
different way. Data view hides all of the map elements on the layout such as titles, North arrows, and scale bars. In layout view, you’ll
see a virtual page upon which you can place and arrange map elements. You can edit your geographic data in either data view or layout
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When you are preparing a map, you can edit features directly using

layout view.
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Context menus and shortcut keys for increased productivity

ArcMap contains numerous context menus and shortcut keys to help you create and edit features quickly.
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Use the sketch tool context menu and shortcut keys to access advanced feature creation tools.
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Multiuser editing with version management and conflict detection

If you have several users that need to edit the same data at the same time, ArcMap can help you manage versions of your ArcSDE

geodatabase.
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Sophisticated version management tools in ArcMap will help you maintain a multiuser editing environment.
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Editing in projected space

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

If you’re new to GIS, remember that you don’t have to learn
everything about editing in ArcMap to get immediate results.
Begin learning how to edit by reading Chapter 2, ‘Quick-start
tutorial’. In Chapter 2, you’ll learn how easy it is to use the
various editing tools in conjunction with ArcMap, and you’ll gain
insight into the steps you can take to complete certain tasks.
ArcMap comes with the data used in the tutorial, so you can
follow along step by step at your computer. You can also read the
tutorial without using your computer.

Finding answers to your questions

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

This book describes editing tasks—from basic to advanced—that
you’ll perform with ArcMap. Although you can read this book
from start to finish, you’ll likely use it more as a reference. When
you want to know how to do a particular task, such as creating a
new feature, just look it up in the table of contents or index. What
you’ll find is a concise, step-by-step description of how to
complete the task. Some chapters also include detailed
information that you can read if you want to learn more about the
concepts behind the tasks. You may also refer to the glossary in
this book if you come across any unfamiliar GIS terms or need to
refresh your memory.

About this book

This book is designed to introduce editing in ArcMap and its
capabilities. The topics covered in the various tasks and the
tutorial in Chapter 2 assume you are familiar with building a GIS
database and the fundamentals of GIS. If you have never used a
GIS before or feel you need to refresh your knowledge, please
take some time to read Getting Started with ArcGIS, which you
received in your ArcGIS™ package. It is not necessary to do so
to continue with this book, but you should use it as a reference if
you encounter tasks with which you are unfamiliar.

Chapter 3 is an introduction to editing in ArcMap and describes
the basic tasks you need to know before you can start creating
and editing spatial data. It’s easy to create new features in
ArcMap, and Chapter 4 describes the different ways you can
create them.

Chapter 5 illustrates how you can connect a digitizing tablet to
your computer and digitize GIS features from paper maps. When
editing spatial data, often new features are created using the
shapes of other features. Chapter 6 shows you how easy it is to
perform these tasks in ArcMap.

Chapter 7 shows how to modify the shapes of features that
already exist in your database. If you need to maintain topology
when you edit features, Chapter 8 will show you how. Chapter 9
will show you how to edit the attributes of a single feature or all
of the selected features in a layer.

You will find that the basic patterns of editing geographic data
are the same across different data models when using the editing
tools in ArcMap. However, if you are editing coverage features
some tools may behave differently depending on the type of
feature. Appendix A will explain that behavior in detail.
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Getting help on your computer

In addition to this book, ArcMap software’s online Help system is
a valuable resource for learning how to use the software.

Contacting ESRI

If you need to contact ESRI for technical support, see the product
registration and support card you received with ArcMap or see
the topic ‘Contacting Technical Support’ in the ‘Getting more
help’ section of the ArcGIS Desktop Help system. You can also
visit ESRI on the Web at www.esri.com and arconline.esri.com
for more information about ArcMap and ArcGIS.
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Quick-start tutorial

IN THIS CHAPTER

Exercise 1: Creating polygon
features

Exercise 2: Creating line features

Exercise 3: Using a digitizing
tablet

Exercise 4: Editing features

Exercise 5: Editing topological
features

Exercise 6: Working with CAD
drawings

Exercise 7: Using the Spatial
Adjustment tool

Exercise 8: Transferring feature
attributes

ArcMap has the tools you need to create and edit your spatial databases. It
is easy to learn and ensures a simple, quick, and natural transition from
viewing geography to editing geography.

The easiest way to learn how to edit in ArcMap is to complete the exercises
in this tutorial.

Exercises 1 and 2 introduce the edit sketch, sketch tools, and edit tasks and
show you how to use them to create new features quickly and easily.

Exercise 3 walks you through the process of converting features on a paper
map directly into your database using a digitizing tablet.

Exercise 4 teaches you how to move, rotate, scale, extend, trim, and modify
the vertices of existing features.

Exercise 5 shows you how to create and maintain the shared boundaries
between features and layers.

Exercise 6 demonstrates how you can integrate layers from computer-aided
design (CAD) drawings into your database.

Exercise 7 shows you how to use the Spatial Adjustment tool to transform,
rubbersheet, and edgematch your data.

Exercise 8 teaches you how to use the Attribute Transfer tool to transfer the
attributes from one feature to another.

Each of these exercises takes between 15 and 20 minutes to complete. You
have the option of working through the entire tutorial or completing each
exercise one at a time.

11



Exercise 1: Creating polygon features

The editing tools in ArcMap make it very easy to create
new features. You use edit tasks, the edit sketch, sketch
tools, and snapping to create new features in ArcMap.

In this exercise, you will digitize a new polygon feature into
a shapefile layer that outlines a land use study region. The
study area polygon that you create needs to snap to an

index grid layer that subdivides the entire geographic region.

You will begin by starting ArcMap and loading a map
document that contains the shapefile layer and a
geodatabase that contains the index grid for the region.

Starting ArcMap and beginning editing

Before you can complete the tasks in this tutorial, you must
start ArcMap and load the tutorial data.

1. Double-click a shortcut installed on your desktop or use
the Programs list in your Start menu to start ArcMap.

2. Click the Open button on the Standard toolbar. Navigate
to the CreatingNewFeatures.mxd map document in the
Editor directory where you installed the tutorial data
(C\ArcGIS\ArcTutor is the default location).

I~ Open as tead-only

12

(98]

Click the Editor Toolbar button on the Standard toolbar
to add the Editor toolbar to ArcMap.

4| & | w2

Click the Editor menu and click Start Editing.

If you only have one workspace in your map, you can
start editing the map layers at this point. In this exercise,
two workspaces are loaded in the map, so you will need
to choose the workspace you want to edit.

. Click the Editor folder workspace to start editing the

studyarea.shp shapefile. Click OK. You will edit the
geodatabase in the next exercise.

Start Editing

“which folder or database do you want to edit data from?

Source

el ShAre T utorhE ditorE e atahCrestingFeatures  Shapefiles
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studyares =|
]
a I Cancel
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Creating a new polygon feature

This exercise focuses on creating a new study area polygon
that encompasses a parcel CAD drawing. The extent of the
study area is defined by the index grid lines located in an
existing database. The index grid represents logical divisions
within the data.

To create the new polygon, you must do “heads-up”
digitizing against the index grid and snap the vertices of
your new polygon to the vertices of the grid lines.

Setting the snapping environment

Before you start editing the study area shapefile, you need
to set your snapping environment so that each point you add
snaps to the vertices of features in the index grid. For more
information about snapping, see ‘Using the snapping
environment” in Chapter 4.

1. Click the Editor menu and click Snapping to display the
Snapping Environment window.

oo |

Start Editing
Stap Editing
Save Edits
oy,
Gt

7 Diide

N Buffer..

aie [Copy Parallel.
IdErae
[ty
Intersest
..

£ Intarate

e alidate Selection

Options...

QUICK-START TUTORIAL

2. Check the Vertex check box next to the IndexGrid layer
to snap the sketch vertices to the vertices of the index
erid.

Snapping Environment =]
Layer | Wertex | Edge | End |
studyares O O O
FoadCasings O O O
IndexGrid — =

[ Perpendicular to sketch
[]Edit sketch edges
[ Edit sketch vertices

With the snapping environment set, you can create a
new study area polygon. Make sure you snap each point
to the thick index grid lines shown below.
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Setting the current task

Before you start digitizing a new feature, you must set the
current editing task to Create New Feature.

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

Tazk: IEreate MHew Feature j

Auto Complete Polpgon
Select Features Using a Line
Select Features Using an Area
Eutend/Trim Featuresz

birror Features

todify Feature

Rezhape Feature

Cut Paolygon Features

To create a new feature, you also need a target layer.
The target layer determines the type of feature you will
create and what layer it will be stored in. Since there is
only one shapefile in the folder that you started to edit,
the target layer is set to the study area shapefile by
default.

Using the Sketch tool

To create a new feature using the Create New Feature
task, you must first create an edit sketch. An edit sketch is
a shape that you draw by digitizing vertices using the sketch
construction tools located on the tool palette.

Several tools can add vertices to the sketch. You will use
the Sketch tool to add the study area polygon.

14

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

2]
P ar il
Ra

2. Click to add the first vertex of the sketch to the lower-
left corner of the thick index grid lines. The vertex
should snap in place.

[9%)

. Click to add the remaining vertices, snapping cach
vertex to a corner in the index grid. Create vertices
counterclockwise until you return to the point located
directly above the first vertex that you placed.
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Finishing the sketch

1. Press the F2 key or right-click and click Finish Sketch.

This action adds the final sketch segment and creates

the new feature.

| Y .
/ ey
|
T -
4 Inzert Vertey
[Velere Wertey
r Mave.
iave T
Fliz
o i
Delete Sketch  Chil+Delete
7 Finish Sketch
Finish Pat
Properties. .
¥

Your new study area polygon is now created. If you
snapped each sketch vertex properly, the new polygon
should look like the shaded polygon below.

QUICK-START TUTORIAL

Adding attributes

The new feature you created does not contain any attribute
information. Because other polygon features are present in
this shapefile, distinguish your new polygon from the others
by adding descriptive information about it.

You can add descriptive information for a selected feature
using the Attributes dialog box or “property inspector”.

1. Click the Attributes button on the Editor toolbar to add a
description attribute to the new study area polygon.

=R

2. Click the layer field for the selected feature and type
“StudyArea” as a description of the feature.

Attributes =]

=) shudyarea Property Walue
5 FID 5
Layer Bludiies —} —o
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Saving your edits

After you have created the new study area polygon, you
can choose to save or discard your edits by stopping the
edit session.

1. Click the Editor menu and click Stop Editing.

2. Click Yes to save the new study area polygon into the
study area shapefile you were editing or No to discard
your edits.

Save

Do pou want to gave your edits?

Yes Ho | Cancel |

In this exercise you learned how to quickly and accurately
create a new polygon feature. You used the Sketch tool to
digitize a polygon shape while snapping each vertex to an
existing vertex in another layer.

There are several other ways that you can construct new
features in your GIS database. The next exercise will show
you some of the more advanced methods of constructing
vertices in the edit sketch.

For more detailed information about editing tasks and
creating polygon features, see Chapter 4, ‘Creating new
features’.

16
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Exercise 2: Creating line features

In this exercise, you will update the existing road network in
your database with a new road casing line.

In building the line feature, you will learn how to use some
of the more advanced construction methods offered with
the Sketch tool context menu.

Editing the geodatabase

Because the road feature class exists inside a different
workspace than the study area shapefile, you need to start
editing the database before you can create the new line.

1. Click the Editor menu and click Start Editing. Select the
personal geodatabase as the workspace that you want to

edit and click OK.

Start Editing

[2]x]

‘which folder or database do pou want to edit data from?

[ Tvpe
Tutor'E ditorEsierciseD sta'\CreatingFesturss  Shapefiles
[ Utor\Editor'E xerciseD atahE ditor | Utonal. mdb — Personal Ged

[ source

4] | |
These layers and tables will be available for editing:

RoadCasings =]
Index(rid

Corce_|

Locating the update area

Spatial bookmarks are named extents that can be saved in
map documents. Creating a bookmark for areas that you
visit frequently will save you time. For information on how
to create and manage spatial bookmarks, see Chapter 3,
‘ArcMap basics’, in Using ArcMap.

QUICK-START TUTORIAL

You will now zoom to a spatial bookmark created for this
exercise.

1. Click the View menu, point to Bookmarks, then click
Update road casings to set the current view to the edit
area of this exercise.

] E Data View

E(’.\ Lapaut View

Zoom Data

Zoaom Lapout

Bookmarks

Toolbars

E Table Of Contents

’7 Status Bar
Overflow Labels...

E Serolbars

(2] Fiulers

P?- [Fudes:

] i

Dala Frame Properties

When the display refreshes, note that the top line of this
road casing is missing from the layer. You must update
the road casing by adding the missing line.

///\\
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Setting the snapping environment

The endpoints of the road casing feature need to snap to
adjacent casings to ensure that the new feature is
connected to the existing casing features. Snapping to the
end of road casing lines will help you do this.

1. Click the Editor menu and click Snapping. Check the
End option for the RoadCasings layer to set snapping to
the endpoint of casing features.

Snapping Environment B
Layer | Vertexl Edge | End |
studyarea O O O
RoadCazings O O —0
Index(Grid O O O

[ 1Perpendicular to sketch
[C1Edit sketch edges
[C1Edit sketch vertices

Digitizing
After setting the snapping environment, make sure that the

target layer is set to the RoadCasings layer, and then you
can start digitizing.

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

2|
oo O

|

2. Move the pointer to the broken section of the road
casing in the top-left corner of the canvas. Once the
pointer is inside the snapping tolerance, the snapping
location (blue dot) will move away from the pointer.
Click the left mouse button to add the first vertex.

18
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/

Beginning construction

With the first vertex of the new road casing properly
placed, you can construct the casing line feature. Your new
feature will be connected to that casing.

Setting length and angle measurements

Before creating the second vertex, you must first set the
length of the line.

1. Right-click the map and click Length.

Angle Clrkess
[Efestion: il

Cheng Length
Absolute’?, Y. 3
Deltai, .. D
AnglefLangth CHl+G
Paralel CileP
Perpendicular ChlE
Segment Deflestion.. F7
Fieplace Sketch

Terment Civen CHIE
Sheaming F8
Delets Sketch  Ctil+Delete
Firist Shietch F2
Sauare and i

Firish Pt
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2. Type a value of 15 map units and press Enter.

Length | x| |

1o

If you move the pointer now, notice that you can’t stretch
the line further than your length measurement. This is called
a constraint. To learn more about sketch constraints, see
Chapter 4, ‘Creating new features’.

You must also set an angle constraint to create the second
vertex.

3. Press Ctrl + A and type a value of 260 degrees. Press
Enter.

Angle  H| ’{
260 1 © .

Creating a curve tangent to the last segment

Next, add a curve that is tangent to the last segment you
just added to the sketch. The curve will form the corner of
the road casing.

1. Right-click and click Tangent curve to enter the curve
information required to place the next vertex.

2. Click the first dropdown arrow and click Chord. Type
“20” to set the chord length. Click the second dropdown
arrow and click Delta Angle. Type “90” in the second
text box for the angle measurement. Click Left to
indicate that the new curve will be tangent to the left of
the previous segment. Press Enter to create the curve.

QUICK-START TUTORIAL

| Chord R4 NEL
[Deka fngle | |30
& |eft " Right

Creating a vertex relative to the last vertex

Often, construction points are calculated relative to the last
point recorded. Using the Delta X, Y sketch constructor,
you can add relative vertices.

1. Press Ctrl + D. Type “88” for the x-value and “-9” for
the y-value. Press Enter to add the point.

IBE I-S

Creating a vertex parallel to an existing line

You can define the angle measurement for points added to
the sketch in several ways. You can set an absolute value
like you did in the first step of this exercise, or you can use
the angles of existing features. Quite often, road casings
are constructed using the angles of road centerlines. Since
we already have one road casing, we can use its angle in
constructing the next segment.
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1. Right-click on the lower road casing line. Click Parallel.
Press Ctrl + L, type a value of 415, then press Enter.

Creating a new vertex using absolute coordinates

Quite often exact x- and y-coordinate information is
available for the construction of vertices. Add the next
vertex by typing exact coordinates using the Absolute X, Y
constructor.

1. Right-click on map and click Absolte X, Y. Type

“1227820.6” in the x field, press the Tab key, and type
“181460.6” in the y field. Press Enter to add the point.

L

Absolute X, ¥ 1]
I'I 2278206 I'I 214606

A
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Creating a tangent curve

One final tangent curve needs to be added to the sketch
before you can connect it to the existing casing and add the
feature.

1. Press Ctrl + T. Type a chord length of 12 and a delta
angle of 120, then press Enter to create the final curve
segment.

/

{-\ Tangent Curve

— [ N E
|Deltadngle x| 120
& |eft " Right

Finishing the sketch

To finish the sketch and create the feature so that it is
connected to the existing casing, you need to snap the last
point of the sketch to the endpoint of the existing road
casing.
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1. Move the pointer to the endpoint of the existing road
casing until it snaps. Double-click to add the last point and
create the feature.

AN

With construction now complete, you can continue to
search the layer to find additional broken lines and connect
them together, experimenting with these and other sketch
tools and construction techniques.

The next exercise will show you how you can use the
construction methods demonstrated in this exercise to
capture features from a paper map directly into your GIS
layers using a digitizing tablet.

QUICK-START TUTORIAL
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Exercise 3: Using a digitizing tablet

The first step in the first exercise showed you how to
“heads-up” digitize features by snapping to an existing
vector source. However, often that source information is in
paper form. ArcMap lets you trace over the features you
are interested in capturing using a digitizing tablet connected
to your computer. By digitizing data using a tablet, you can
get features from almost any paper map into your GIS
database.

Setting up your digitizing tablet

Before you can start digitizing, you must set up your tablet
and prepare the map from which you want to digitize.

Before you can continue with this exercise, you must have
properly installed the WinTab driver for your tablet and
configured the buttons on your digitizing puck. If you
installed the WinTab driver after installing ArcInfo, you will
need to register the digitizer.dll in order to continue. For
more information on digitizers, see Chapter 5, ‘Using a
digitizer’.

Preparing the map

You will now print the paper map from which you want to
digitize and attach it to your tablet.

1. Print the “DigitizingFeatures.tif” image located in the
Editor tutorial directory (where you installed the tutorial
data) and tape it to your tablet using masking tape.

2. Start ArcMap if you haven’t already done so. Open the
DigitizingFeatures.mxd map document to register the
paper map to your map document.

22

Registering your map for the first time

You must always register your paper map before you can
begin digitizing from it. This involves establishing control
points to register the paper map to the geographic space of
your GIS data.

You can add control points as x,y coordinates stored in a
comma-delimited American Standard Code for Information
Interchange (ASCII) file and load those points into your
map document when you are ready to digitize. However,
for this exercise, you will establish these coordinates
manually as you register the points to known map
coordinates located on the paper map you printed out.

1. Click the Editor menu and click Start Editing. Click the
Editor menu and click Options.

J Editor = |
Start Editag

Stop Editing
Save Edits

fove...

Srplit..

/" Diide),

% Buifer.

e [Eamy BarallEl.
Iferge
Wity
| itersest
[Efip..

& Integrate

ol afidate Geletion, .

Shapping...
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2. Click the Digitizer tab. You will create and store control
points here.

The control points you add will be saved with the map
document.

2]

Ediiting Options H
Genzal Digtizer | Topology | Versining]
Port [ XDighizer [ ¥Dighizer [Map  [VYMsp [ Enor [
5| Enzbied Clear
RS Eror [ mapuris
[ =

(98]

Starting with the upper-left corner of your paper map
and working clockwise, locate the point marked “1” and
click on it using the digitizer puck. Then type the
associated ground x.y coordinates indicated on the paper
map into the dialog next to the point entered.

4. Digitize and type values for the other three points, then
examine the total root mean square (RMS) error
calculation for all points. Error values are displayed in

map and digitizer units. To maintain highly accurate data,

the RMS error should be less than 0.004 digitizer units.

* jtzer | Dt K hia Enor
7T e 028 77 G420 0338
20 sam 5007 73030 w420 03%0
3 s 138 73040 wae30 0334
4 m 1204 W0 3 0399

I ez Cexr Load Save
Digiizer Location (X,Y)
S Evor [T map it ( T 1
,W e
el | towy J__e
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To reduce the total RMS error, you can replace points by
clicking on the point you want to replace in the Editing
Options menu, then clicking on the paper map to capture
a new point. By reentering points with a high

error value, you can reduce the total error.

5. Click Apply to accept the registration after you have
reached an acceptable RMS error.

Digitizing modes

You need to enable digitizing mode once you have
registered your map. Enabling digitizing mode maps the
location of the puck on the tablet to a specific location on
the screen.

1. Click the Enabled check box on the Digitizer tab of the
Editing Options dialog box to enable digitizing mode.

2. Click OK.

Digitizing new features

You are now ready to begin digitizing new features. You
will add new lot lines representing a new parcel subdivision
into an existing shapefile of lot lines.

‘fﬁ Sl
i\ 5 mﬂé
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Setting the current task and target layer

Creating new features using a digitizer puck is identical to
creating new features using the mouse. You must set the
current task and target layer before you start digitizing.

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

Tazk: ICreate e Feature ;I
recis Ne
Auto Complete Polygon
Select Features Using a Line
Select Features Uszing an Area
Extend/Trim Features

Mirror Features

todify Feature

Reshape Feature

Cut Polvgon Features

2

2. Click the Target layer dropdown arrow and click Lotlines
to set the target layer.

Target: IEDntroIF‘oints E

o ControlPoints g

Creating new features

There are two ways to digitize features on a paper map:
point mode digitizing and stream mode digitizing
(streaming). You can easily toggle back and forth between
point and stream mode by pressing F8.

24

Digitizing in point mode

Point mode is the default and most common method of
digitizing paper features. To digitize features in point mode,
you click to add each point or vertex. If the paper feature
was drafted with considerable accuracy, you should use
point mode digitizing and snapping to retain that accuracy.

1. Click the Editor menu and click Snapping. Check the
Edge option for the Lotlines layer to make sure the
features you digitize snap to existing edges.

Snapping Environment EH

Layer | Yerten | Edge | End |

ContralPaints O O O

Lotlines O 2} = 0

[[JPerpendicular to sketch
[CJEdit sketch edges
[CJEdit sketch vertices

2. Trace over the frontage lot lines (lines in red) that define
the road leading into the new subdivision. For straight
segments, you should add a vertex where lot lines
intersect. Click the Sketch tool and then click on the
paper map to start adding vertices.
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Digitizing in stream mode

When tracing line or polygon features, you may want to add
vertices as you move the mouse rather than click each time

you want to add a vertex. Stream mode digitizing lets you
do this.

Before starting to digitize in stream mode, you need to set a
stream tolerance—the interval at which the sketch adds
vertices along the feature you are digitizing. The default
tolerance value is 0 map units, so if you don’t enter a
tolerance value you may find vertices that join or overlap
each other. You will also set the group tolerance for stream
mode to the same value; this will let you remove numerous
points in a single undo operation.

1. Click the Editor menu and click Options. Click the
General tab and type a new stream tolerance value of
45 map units; make sure that the group tolerance is set
to 45 as well. Click OK when you are finished setting
the tolerance values.

Editing Options H
General | Dlgmzell Tupo\ogyl Vels\omngl

Display measurements using |4 decimal places

Snapping tolerance: |7 pixels hd

[~ Stretch geometry propartionately when
mowing & wertex

Stieam tod;

Stream tolerance: (45 map umls_l
Group |—45 points tagether when stleaming_l n

oK I Cancel Apply
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2. Snap the first point to the exterior of the new lot lines
(upper-left corner), then press F8 to start digitizing in
stream mode. Trace along the boundary of the lots (lines
in red) until you reach the last lot (upper-right). Notice
that vertices are added at consistent intervals—45 map
units apart. Press F8 to stop digitizing in stream mode,
snap the last vertex to the existing lot line, and double-
click to finish the sketch.

T——

. With the exterior lot lines digitized, proceed to digitize
each remaining paper line feature required to define the
lots.

(98]

Once you are finished digitizing, you should disable the
digitizer puck.

4. Click the Editor menu and click Options. Click the
Digitizer tab and uncheck Enabled to disable the
digitizer. Click OK.

[" Enabled
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Finishing your digitizing session

Once you have finished tracing lot lines and have disabled
the digitizer puck, you can stop editing and complete the
exercise by saving your edits.

1. Click the Editor menu and click Stop Editing.

| Editar |

Start: Editing

Save Edits

e

Split.,

" Diiiden,

N Euffer..

i Gopy Farallel. .
[Erae
Wi
Intersect

Eip..

5 Integrate

Pl Walidate Seleckion..,
Snapping. ..

Options...

2. Click Yes to save your edits.

Do you want to zave pour edits?

e I Mo | Cancel |
|
I
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In this exercise you learned how to create new features
and append your GIS database by digitizing shapes directly
from a digitizing tablet. The next exercise will show you
how to copy shapes from existing vector sources (CAD
drawing layers) and paste them into your GIS database.

To learn more about digitizing, see Chapter 5, ‘Using a
digitizer’. If you need to find out if ArcMap supports your
digitizing tablet, please consult the ESRI Web site
(www.esri.com) for the most recent information.
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Exercise 4: Editing features

In the first three exercises, you learned how to create new
features in ArcMap. In this exercise, you’ll learn how to
copy and paste, move, rotate, scale, and extend existing
features.

Opening the exercise document and starting
editing
1. Start ArcMap.

2. Click the Open button on the Standard toolbar. Navigate
to the EditingFeatures. mxd map document located in the
Editor directory where you installed the tutorial data
(C\ArcGIS\ArcTutor is the default location).

DEE& /= ex
3. Click the Editor menu and click Start Editing.

J Edtar = |

Stop Edithg

Save Edits

QUICK-START TUTORIAL

Copying and pasting features

When creating vector features of the same type as existing
ones, it is more efficient to copy their shapes than to digitize
over the top of them. You can copy the shapes of any
vector feature that you can select in ArcMap. In this step,
you will select buildings from a CAD drawing and paste
them into a geodatabase layer of buildings.

1. Click the Edit tool on the Editor toolbar and drag a box
around all of the new building features to select them.

J Editar = |f| &~

All selected CAD features should be highlighted as
shown below.

27



2. Click the Copy button on the Standard toolbar to copy

W

the selected features to the clipboard.

?

P E|@%

. Set the Buildings layer as the target layer so that you

can paste the copied features into it.

Target: |Buildings : Buildings |

- Water a
L Parcels

. Click Paste to copy the selected building features into

the target layer. The progress bar will update as each
feature is copied into the target layer.

It is important to note that only the shapes are copied
from the CAD file into the geodatabase. If you need to
paste the attributes as well, you must use the object
loader. Exercise 6 of this tutorial shows you how to do
this.

% B @

o
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Rotating features

Now that you’ve copied the building features into the
Buildings layer of your geodatabase, you need to orient the
features to fit the parcel subdivision into which you’ll move
them.

1. To avoid selecting features from the CAD layer (called
New Buildings), uncheck it in the table of contents to
hide its features.

X
M Water
Line Types
= 1 ain

— Service
= [ Buidings
O

= O MNew Buldings 0
O

E M Parcels
O

2. Click the Rotate tool on the Editor toolbar.

Z olF|@

Press the A key, type “1807, and press Enter to rotate
the selected building features 180 degrees.

W

I'IBD
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The selected features are now oriented 180 degrees from
their previous location.

Moving features

Now that the buildings are oriented properly, you are ready
to move and scale them so that they fit inside the
subdivision located near the bottom center of the map.

You can ensure the proper relocation of the building
features by snapping the lower-left selected building feature
to the endpoint of the lower-left water service line (shown
in red).

QUICK-START TUTORIAL

1. With the buildings selected, click the Editor menu and

(98]

click Snapping.

] o ~ |
N i
Stop Ediing
Save Edis
Move.
Sl
. Divide
S Buffer
77 Gopy Pardl]
Merge
Union
Intersect t
Cif)
£ Integiate

# Validate Selection.

Options.

. Check the End option for the Water layer and the Vertex

option for the Buildings layer so that you can snap the
corner of a building feature to the endpoint of a
waterline.

Snapping Envitonment =]
Layer | Vertex | Edge | End |

Water ] ] —9
Buldngs F————T |

New Bildings O O O

Parcels O O O

[TIPerpendicular to sketch
CIEdit sketch sdges
[JEdit sketch vertices

. Click the Edit tool so that you can move the selection

anchor for selected features.

J Editar |j| &~
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The selection anchor is a small x located at the center of
selected features. It is the point on the feature or group
of features that will be snapped when you move them.

4. Hold the Ctrl key down and move the pointer over the
selection anchor. When the pointer icon changes, click
and drag the selection anchor until it snaps to the corner
of the lower-left building.

5. Drag the selected buildings until they snap to the
endpoint of the waterline.

Notice that some of the buildings are too large to fit inside

the parcels. You must scale these features to make them
fit.

30

Scaling features

When data is created using a coordinate system different
from that of your database, you may need to adjust the
projection and scale of the data to fit the projection and
scale of your database. Often, simply moving, rotating, and
scaling those features are sufficient.

Because scaling is not a common operation, the Scale tool
is not located on the Editor toolbar. You must therefore add
it to the toolbar before you can use it.

1. Click the Tools menu and click Customize.

[2[x]

Hew.
Fenane
Delee
Beset
[ Georefs )
[0ty Network Ansst |
Keyboard Add fom fle

2. Click the Commands tab and click Editor in the
Categories list. The Editor category contains all editing
tools, regardless of their location.

Categories: Commands:
An?)lysis - Abzolute X, ..
[Drata Converters Angle...
Data Frames Angle/Length. .
DfataGr_aph i A
Dimensioning Attributes

E dit

% Buifer...

I Build Edt Cache
Change Length
Clim
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3. Scroll down the list of commands on the right until you
find the Scale tool. Drag and drop the tool next to the
Rotate tool on the Editor toolbar. Click Close on the
Customize dialog box.

x{:}ﬂ

. Before scaling the selected features, you may want to
zoom in so that your scaling is more accurate. Click the
Selection menu and click Zoom To Selected Features.

=

Selection

i Select By sttributes...
% Select By Location...
“ Select ByEraphics
@ Zoom To Selected Features

21 Statistics...

Set Selectable Layers..

Clear Selected Features

Interactive Selection Method

Options...

. Click the Scale tool and drag the selected building
features to scale them. Shrink the features until they fit
inside the parcel subdivision. Use the waterlines as a
guide. Scale features until the lower-right building
matches the endpoint of the waterline.

QUICK-START TUTORIAL

Extending and trimming waterlines using the
Extend/Trim features task

Now that you have scaled the building features to fit inside
the parcel subdivision, you need to extend the waterlines so
that they snap to the side of each building. You can extend
and trim waterlines using the Extend/Trim Features task.

1. To get a better view of the waterline that you need to
extend, you can zoom in to the Extend Water Line
bookmark. Click the View menu, click Bookmarks, and
click Extend Water Lines.

2. Click the Current Task dropdown arrow and click
Extend/Trim Features to set the edit task.

Tazk: |Extend/Trim Features ;I

Create Mew Feature

Auto Complete Polvgon

Select Features Uzing a Line
Select Features Using an Area
:Eztend, Tnm Features
Mirror Features
Modify Feature
Reshape Feature
Cut Polpgon Features
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3. The Extend/Trim edit task will extend selected polyline
features to the sketch you digitize. Click the Edit tool
and click the waterline feature that you need to extend.

4. Click the Sketch tool and snap the first sketch point to
the upper-right corner of the building feature you want
to extend to.

X \

5. Move the pointer until it snaps to the upper-left building
corner and double-click to finish the sketch. The
waterline will then extend until it intersects the line that
you have digitized. Since the line is identical to the side
of the building, the end of the waterline should snap to
the building.

N
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You can also use the Extend/Trim features task to cut a
waterline feature if it extends too far into the building.

. To get a better view of the waterlines, you must zoom to

the bookmarked extent called Trim Water Line, which
was created for you. Click the View menu, point to
Bookmarks, and click Trim Water Line.

| m Data View
m Layauk Yiew
Zoom Daka »
Zoom Layout »

Bookmarks 4 CB create...

Toolbars 3 Managg. ..
E Table OF Contents Parcel Subdivision
|T Status Bar Extend Water Line

Overflow Labels.,, Trim ‘Water Line

Modify Water Line

Diata Frame Properties. ..

. Click the Edit tool and click to select the waterline that

extends into the building and needs to be trimmed.

-

. If you changed the current task, make sure that you

change it back to Extend/Trim Features, then click the
Sketch tool to start digitizing.
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9. Snap the first sketch point to the lower-left corner of the
building feature.

/

10. Move the pointer to the upper-left corner of the building.
Double-click to snap the last point of the
sketch to the building corner and trim the waterline
feature.

QUICK-START TUTORIAL

Extending and trimming waterlines using the
Modify Features task

The Extend/Trim features task lets you extend and trim
selected waterlines using a sketch that the features either
cross or extend to. However, that is not the only method for
extending or trimming waterlines. You can move, insert, or
remove vertices of the waterline by making its shape the
edit sketch. You can do this using the Modify Features task.

1. To get a better view of the waterlines, you need to zoom
to the bookmarked extent called Modify Water Line.
Click the View menu, point to Bookmarks, and click
Modify Water Line.

Wiew

m Diata Yiew
m Layouk View
Zoormn Data »
Zoom Layout 3

4 Eﬂ Create. ..
Toolbars »

E Table OF Contents

|T Status Bar

Overflow Labels. ..
E Scrollbars
E& Fulers
lq- Glides
Gt

Data Frame Properties. ..

Manage...
Parcel Subdivision
Extend Water Line

Trim Water Line

Modify Water Line
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2. Click the Edit tool and click to select the waterline
feature that needs to be extended.

2

3. Click the Current Task dropdown arrow and click
Modify Feature to display the vertices of the waterline.

N

4. Click the Edit tool and move the pointer over the red
vertex at the end of the waterline. Drag the vertex until
it snaps to the building corner.

34

5. Move the pointer over the red vertex, right-click, then
click Finish Sketch to finish modifying the waterline.

Insert: Vertes
Delete Yertex
Move...

Mave Ta...

Flip

Trirm. ..

Delete Sketch  Chrl+Delete

Firnish Patt

Properties. ..

You can follow the same steps to trim line features using
the Modify Features task. You can use the Trim command
to reduce the length of the sketch by an exact distance as
well.

With modifications to these waterlines completed, continue
modifying the rest of the waterlines that don’t connect to
building features and experiment with other methods of
modifying shapes.

For more information about editing features, see Chapter 7,
‘Editing existing features’.
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Exercise 5: Editing topological features

Most vector datasets have features that share common
boundaries or points. Features that share common
boundaries or points are said to have a topological
association.

ArcMap lets you create and maintain topological
associations between features and feature classes when
you edit shapefiles, coverages, or feature datasets.

In the previous exercise, you learned how to create and
manipulate individual features. In this exercise, you’ll learn
how to create and maintain topological associations
between features.

Opening the exercise document

1. Start ArcMap.

2. Click the Open button on the Standard toolbar. Navigate
to the EditingTopoFeatures. mxd map document located

in the Editor directory where you installed the tutorial
data (C:\ArcGIS\ArcTutor is the default location).

DeEH& + BRx

QUICK-START TUTORIAL

Integrating topological data

The dataset for this exercise contains state and county
polygon layers for Ohio and West Virginia, as well as an
Ohio River line layer.

The state, county, and river layers were taken from
different data sources; they don’t share common
boundaries with each other. In order to update the
boundaries that are shared between these features, you
must create topological associations.

35



You’ll begin by integrating all of the layers together so that 3. Uncheck the option to Integrate the visible extent only so
all features with parts that should be shared are shared. that you can integrate the entire dataset.

1. Click the Editor menu and click Start Editing. 4. Type “0.0017 for the cluster tolerance value and click

OK.
J Editar = |

Sitop Editing
Editing Dptions HE

Save Edis
General Topoloay | versioring |

fmve...

Sfts..
ivide..

Biifen.. ClusterT alzrance [0.007

CopyParallel..

™ Integrate the wisible extent only

o0

S

Iferge
Wit
|Ftersest
..

! [temate
P alidate Seleetion.. 0K | Cancel Apply

Snappinig...

[Iptians...

5. Click the Editor menu and click Integrate. This creates
topological associations for the entire dataset.
The Integrate command lets you create topological

associations between features. It makes all boundaries JIEER
or vertices within a certain distance range identical or centit
coincident. This distance range is called the c/uster SaveEds
tolerance. You can choose to integrate only what you Hors..
. Splte.
see or the entire dataset. L DDL
. . ‘ uiter...
For this exercise, you must set the cluster tolerance to a % i:y _—
value of 0.001 map units and integrate the entire dataset e
at that tolerance value. [o—
[
2. Click the Editor menu and click Options. Click the P O
T()po]ogy tab. i Validate Selertion
Snapping...
Optians..
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Once you click Integrate, a progress indicator will
appear. When the Integrate process is complete, you can
analyze the result by zooming to the bookmarked extent
called Integrate Result.

6. Click the View menu, point to Bookmarks, and click
Integrate Result.

Wiew
| m Data Yiew

[, Layout View
Zoom Data »

Zoom Layout »

Manage...
sble OF Cantents W azhington County

tatus Bar

Dverflow Labels. ..

Scrollbars

Update Meander 2

=l
>
F

B8] Filers
DW- [uides
Girid

Data Frame Properties. ..

You can see your results by clicking the Undo button and
then the Redo button at this zoomed extent. You should
notice that the county and state boundaries are identical to
the river that passes through them.

Washington County

QUICK-START TUTORIAL

Reshaping a shared boundary

Now that the dataset has been integrated, you can start to
modify the shared boundaries between features.

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

| m Data View

EQ Lapaut Wiew

Zoom Data »

Zaom Layout [ 3
2 DORMATKS d Gl Create
Toolbars »

(=l
=
HI

I Manage...
Table Of Contents ‘Whashington County
5

tatus Bar Integrate Fesult

Dverflow Labels.
5

crollbars

Update Meander 2
[ Fufers
D-?- [Guides
[ Gid

Diata Frame Properties.

When the display updates, you should see a discrepancy
between the boundary of the states and counties and the
river layer. The meander, or bend, in the river layer is
not accounted for in the state and county layers.

Washington County

Wood County
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You can update the state and county layers so that they
match the same boundary as the river feature by just
reshaping the shared boundary between all of the state
and county features. You can do this using the Shared
Edit tool.

. Click the Shared Edit tool.

b =)
.

. Click the shared boundary you want to update.

Washington County

Wood County

When you select a boundary with the Shared Edit tool,
all the features in all the layers in the dataset that share
this boundary are selected. This way, when you move
part of a feature that is shared, any coincident and
connected vertices underneath will move appropriately.
This is true even for layers that aren’t visible on the
map.
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With the shared boundary selected, you can update the
state and county features to match the river line by using
the Reshape Feature edit task.

. Click the Current Task dropdown arrow and click

Reshape Feature.

Task: |Create Mew Feature j

Create New Featuns

Auto Complete Palygon
Select Features Using a Line
Select Features Using an Area
Extend/Trim Features

kirrar Features

hodify Feature

Cut Polvgon Features

. Click the tool palette dropdown arrow and click the

Sketch tool.

2=
A
N

. Right-click over the river line and click Replace Sketch.
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7. Right-click and click Finish Sketch or press F2.

SN

Washington County

Angle... Cirka
Deflection. .. Crrl+F
Length... Ctrh
Change Length

Absolute X, V... Fa
Delta i, Y., kD
AnglejLendth... kG
FParallel Chri+P
Perpendicular Chrl+E

Segrent Deflection...  F7
W a

Replace Sketch

Tangent Curve. Chrl+T
Streaming &

Delete Sketch  Chrl+Delste

Square and Firish
Finish Part

Both the Washington County and Wood County polygon
features, as well as Ohio and West Virginia state polygon
features, should now share the same meandering part of the
river.

Washington County

Wood County

QUICK-START TUTORIAL

Modifying a shared boundary

Sometimes, updating a shared boundary is as simple as
moving a couple of vertices. You can do this using the
Modify Features task.

1. Click the View menu, point to Bookmarks, and click
Update Meander 2.

|view

@, Dataview

L&y Layout View

Zoom Data »

Zoom Layaut »
d BB Create.
cobars b Manage.

I
|E Table Of Conterts
[~ s

tatus Bar Intedrate Result

Wiashington County

Dverllow Labeks.. ipdete Meander
T switne mrere— ()
(5] Ruters

o Guides

ENET

Data Frame Properties.

2. Click the Shared Edit tool on the Editor toolbar, choose
the shared state/county boundary, and double-click to
update it.

Méashington County

Pleasants County

Before you move any vertices of the shared boundary,
set the snapping environment so that each vertex of the
shared boundary snaps to the river line.

39



J Edtar = ‘
Giart Editrg
Stop Editing
Save Edis

e
Gplt

o i

N Burter

7 ooy Parals)
lerge
Uriors
Itersect
Cip

5 Integrate

7 Yadate Selection

Opions.. E

3. Click the Editor menu and click Snapping.

. Check the Vertex option for the OhioRivers layer.

Snapping Environment (=]
Layer | Wertex | Edgel End |

OhioRivers [ — —

Shates O [m} O

Counties O m} O

[|Perpendicular ta sketch
[|Edit sketch edges
[C|Edit sketch vertices

. Click the Edit tool and drag the pointer over the second

14

vertex until it snaps to the river line.
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6. Right-click between the second and third vertex and
click Insert Vertex.

o

Dielete Verbey:
[EwE ..

[aye Ta ..

Flip

Trim. ..

sants C¢ Delete Sketch  Chrl+Delete
Firish Sketch Fz
Finish Part

Propertiss...

7. Click and drag the new vertex until it snaps to the
bottom-left vertex of the river line.

8. Move the second-to-last vertex until it snaps to the river
line vertex located at the bottom left.

9. Right-click and click Finish Sketch or press F2 to finish
editing the shared edge and update all features.
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In this exercise, you used the topology tools in ArcMap to
create topological associations between layers that
represented the same geographic feature but had slightly
different shapes. This is important when performing spatial
analysis on layers that you attain from different sources.

With each task, you made sure that topological associations
were maintained by only updating the shared boundaries
between features.

For a more detailed discussion of the topics mentioned in
this exercise, see Chapter 8, ‘Editing topological features’.

QUICK-START TUTORIAL
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Exercise 6: Working with CAD drawings

ArcMap lets you seamlessly integrate computer-aided
design (CAD) drawings into your work. It allows you to
display and query CAD datasets without first having to
convert the drawing files to an ESRI format.

The ability to work with CAD drawings in ArcMap is
particularly useful if your organization has existing CAD
data resources that you need to use immediately in your
work.

Not only can you perform basic query and analysis
functions using ArcMap tools, but you can also snap directly
to CAD features or entities when you update your
database.

This exercise will show you how to import CAD features
directly into your edit session; this will allow you to easily
integrate CAD features into your work.

Opening the Exercise document

1. Start ArcMap.

2. Click the Open button on the Standard toolbar. Navigate
to the WorkingWithCAD .mxd map document located in

the Editor directory where you installed the tutorial data
(C\ArcGIS\ArcTutor is the default location).

?

D E&| % o @x
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3. Zoom to the area of the map identified by the red hashed

polygon.

P !
b | I
| i H
i |
| | i

|
|
i
i
i

Fary
TN
o

Using the Load Objects Wizard

gt

AR

v

S

You can import CAD entities directly from CAD feature
classes using the Load Objects Wizard. However, you’ll
need to add the Load Objects Wizard into ArcMap first.

1. Click the Tools menu and click Customize. Click the
Commands tab.
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[ [7]x]
Toolbers  Commands THplons | 0
ommands:

Desscription
Sovein [Nomdma x| Keboard. | Addhomiie. | Cose |

2. Click the Data Converters category from the Categories
list and drag and drop the Load Objects command onto
the Editor menu. Close the Customize dialog box.

J Editor |

Start Editing
Stop Editing
Save Edits
Move
=p...

/ Divide, .,

@ Buffer...

A Copy Parallel...
Merge
Union
Intersect
clip...

£ Inkegrate

“ Walidate Selection.

Load Elb|acts...__9

Shapping...

Options...

QUICK-START TUTORIAL

Select the Editor menu and click Start Editing. Set the
target layer to the LotLines layer. This is the layer into
which you will load the parcel lines.

W

T arget: ILotLines: LotLines E
RoadCasings

©

Loading CAD features

With the target layer set to the lot lines feature class, you
are ready to load features directly from the CAD drawing.

CAD drawings are represented in two ways: CAD drawing
files and CAD drawing datasets. CAD drawing datasets
contain feature classes organized by point, line, or polygon
shape types.

Each CAD feature in a CAD feature class contains a
Layer field; it lets you identify the CAD drawing layer that
each feature is derived from. In this exercise, you’ll extract
the features belonging to the lot line layer of the polyline
feature class into your empty lot line geodatabase feature
class.
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Click the Editor menu and click Load Objects wizard.

Click the Browse button (located to the right of the Input
data list). Navigate to where you installed the ArcTutor
sample data (C:\Esri\ArcTutor by default), then navigate
to the Editor\ExerciseData\EditingCAD directory.

Object Loader

Enter the source data that you will be Ioading from. Click Add to add it to
the list of source data to be lnaded. You can load from muliple data sets in
the same operation if they share the same schema

Input data

Matching input and target fields

The next step in the wizard lets you match the fields of the
CAD feature class with the fields in your target layer.

T zl——e

List of source data to lnad

2 Wi
< Back et

. Double-click the Parcels.dwg drawing dataset. Choose
the Polyline feature class and click the Open button.

4. Click the Add button to add the CAD feature class
(listed in the Input data list) to the list of source data to
load.

5. Click Next.

(98]

Object Loader [x]

Enter the source data that you wil be loading fram, Click Add to add it to
the list of source data to be loaded. You can load from muliple data sets in
the same operation if they share the same schema,

Input data

I 2|

List of source data to load

Adg Remove

ZBRck Cancel

—9
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Obiect Loader
For each target el select the soLrce fied that should be loaded into it
Target Field Matching Source Fiekl ii
[Ertity [siring] Entity [string]
[andi [=tring] Fendle [string]
Layer [<ting] Layer [string]
Color firt] Color frt]
Linctyp [stina] Linetyge [sting]
Elevaiion [doutie] Elevation [double]
[Thickness [dousie] Thickress (double]
Reset
< Bark Cancel

1. Accept the default field mappings for this exercise. Click
Next.

Defining a query

Since all CAD layers are combined into a single feature
class containing a Layer attribute value, you will define an
attribute query so that only features with a layer name =
‘LOT-L" will be loaded into the target layer.

1. Click the option to load only features that satisfy the
query.
2. Click Query Builder to define the query.

Object Loader

‘You can load al of the features fiom you saurce dats ino the target feature
class or you can fimit what i loaded by defining an atrbute query

— 0
@

© Load al of the source data

& Load oy the featires that satisfy a que

Query Buider. |
JE

Caank Carca
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. Double-click Layer in the Fields list. This adds the string
to the where clause for the query.

98]

4. Click the equals (=) sign.

5. Click Complete List to display all unique attribute values
for the Layer field. Double-click LOT-L from the list to
complete the query.

After completing the steps above, your query should
read: "Layer" = 'LOT-L'. You can alter the query by
typing directly into the SQL query dialog box.

Query Data

Specify the querny

Unique values:

"Eledatian' ML
"Thitkness" Jﬂ [l | Hat DCEAN-L [—
‘ROAD-D LI

5OL nfa... | Eampeiz i |

SELELCT * FROM Parcels dwg Polyline “HERE:
“Laypr' = 'LOT-L'

Cear | weiy | oK | Cancel
T

|
3] 16

QUICK-START TUTORIAL

6. Click Verify to ensure that you have created a valid SQL
where clause.

7. Click OK. Make sure that you have a valid query
expression before applying the query to the wizard.

Snapping and validation

Next, the Object Loader will ask you if you want to apply
any snapping agents that you have set in the Snapping
Environment window to features as they are loaded into the
map, and/or whether you want to validate each feature that
is added.

If you’re concerned about the connectivity between
features that you import and existing features in your
database, you may want to apply snapping. However, you
should be aware that features will move within the current
snapping tolerance. If the source CAD data was
constructed using coordinate geometry, applying snapping
may reduce the accuracy of the original data.

1. Click Next (do not apply snapping).

Object Loader <]

IF your target feature class has val
can validate the features loaded. Allinvald b

& Mo
“four features do not need to be validated once loaded
C Yes

‘fes, validate the new features and create a selection of all invalid
features
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Completing the wizard and loading features

The final dialog box provides a summary of the options that
you chose through each step of the wizard. You can
examine each of your steps and click Back if you made any
mistakes.

1. Click Finish.

A progress indicator will appear.

Obiject Loader [x]

Summary

Summary fer data load operation

E ditingCAD \Parcels dwg\Polyine

atahE ditorTutorial mdb

<gack [ F\r\Elsh | conce | n

Once the wizard has finished loading features, you may
need to refresh the display to see the new lot lines.
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Saving your edits

Now that you have successfully loaded CAD data into your
edit session, you can stop editing and save your edits.

1. Click the Editor menu and click Stop Editing.
IEZ28

StartEditing

Save Edits
Mave. .
Spit...

" Divide...

® Buffer..

V3% CopyBarellEl.
[Merge:
Uriary
Intersect
Gl

£ Integrate

R Valldate Seleotion..

Snapping. .

Optians. ..

2. Click Yes to save your edits.

Do pou want to save pour edits?

Ho | Cancel |

In this exercise, you learned how to load CAD features
directly into your GIS database. You were able to import
features by their shape type and by their CAD layer name
using the Load Objects wizard. But you don’t have to
import CAD data to use it. You can also snap directly to
CAD features or simply display and query their attributes.
For more information about CAD drawings, see Using
ArcCatalog.
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Exercise 7: Using the Spatial Adjustment tool

The Spatial Adjustment tool allows you to transform,
rubbersheet, and edgematch your data within an edit
session.

Spatial adjustments are based on displacement links. These
are special graphical elements that represent the source and
destination locations for an adjustment.

This exercise will show you how to perform each of the
spatial adjustments.

Starting ArcMap and beginning editing

Before you can complete the tasks in this tutorial, you must
start ArcMap and load the tutorial data.

1. Double-click a shortcut installed on your desktop or use
the Programs list in your Start menu to start ArcMap.

2. Click the Open button on the Standard toolbar. Navigate
to the Transform.mxd map document in the Editor

directory where you installed the tutorial data.
(C\ArcGIS\ArcTutor is the default location.)

2] x|
=

QUICK-START TUTORIAL

3. Click the Editor Toolbar button on the Standard toolbar
to add the Editor toolbar to ArcMap.

AR Y3

4. Click the Editor menu and click Start Editing.

flae = |

Stop Editing,
Save Edits

Move...
Spit...

 Dwide

N Guffer.,

77 Copy Parallel...
[Merge:
Urrigr
Intersect
clip...

%! Inteqrate

#i Yalidats Selection.,,

SEpRINg. .

AN, .
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Adding the Spatial Adjustment toolbar

1. Click the View menu, point to Toolbars, and click Spatial
Adjustment to add the Spatial Adjustment toolbar to
ArcMap.

4 |T Main Menu
|T Standard
|7 Tools
|T Draw
|~ Editor

The following toolbar appears:

|
Spatial Adjustment = | k _,{+ _?— @l H kg ,Pﬁ | | Eéf | Er"

Setting the snapping environment

Before you start adding links, you should set your snapping
environment so that each link you add snaps to the vertices
or endpoints of features. For more information about
snapping, see Chapter 4, ‘Creating new features’.

48

1. Click the Editor menu and click Snapping to display the
Snapping Environment window.

J Editor * ‘
Start Editing
Stop Editing
Save Edits
[aye..
Spllt, e

/. Divide...

N Guffer..,

A Copy: Parallel.. .
Merge
Uriar
Intersect
Clip.

g5 Integrate

# Waldate Selection,..

Options...

2. Check the Vertex check box next to the NewParcels
and SimpleParcels layers to snap the displacement links
to the vertices of these features.

Snapping Enyironmenk k|
Layer | Werkex | Edge | End |
SimpleBuildings O O O
MewEBuildings O O O
HewParcels = = 9
SimpleParcels —E—E—]

Perpendicular to sketch
Edit. sketch edges
Edit sketch vertices
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Applying a transformation

A transformation is used to convert the coordinates of a
layer from one location to another. This involves the scaling,
shifting, and rotation of features based on displacement
links defined by the user. Transformations are applied
uniformly to all features in a layer and are often used to
convert data created in digitizer units into real-world units
represented on a map.

This exercise will show you how to apply a transformation
based on displacement links that you will create. You will
also learn how to set the adjust data, preview the
adjustment, and view a link table.

Setting data for the adjustment

The Spatial Adjustment tool allows you to adjust a selected
set of features or all the features in a layer. This setting is
available in the Choose Input for Adjustment dialog box. For
geodatabase feature classes and shapefiles, the default is to
adjust a selected set of features. Coverages only support
the adjustment of all features in a layer.

1. Click the Spatial Adjustment menu and click Set Adjust
Data to display the Choose Input for Adjustment
window.

Spatial Adjustment |

Adjustrent Methods
IT.‘- Adjust

Breview Window

Links »

e Attribute Transfer Mapping...

Options, .

2. Check the All features in these layers check box.

QUICK-START TUTORIAL

3. Uncheck the SimpleBuildings and SimpleParcels layers,
keep the NewBuildings and NewParcels layers checked,
and click OK.

Choose Input For Adjustment 2 x|

~What data in your current editing session do you want to adjust?

4 Selected features. Any features that are selected when adustment
iz performed will be adjusted.

& All features in these layers:

Select 4l
[ 3 Cearat |
MSimpleFarcst: o

Cancel

Select an adjustment method

Now that you have determined which features will be
adjusted, the next step is to choose an adjustment method.
The Spatial Adjustment tool supports several adjustment
methods. In this exercise, you will perform a Similarity
Transformation.

1. Click the Spatial Adjustment menu, point to Adjustment
Methods, and click Transformation—Similarity to set the
adjustment method.

Spatial Adjustment = ‘

Set Adjust Data

Transformation - Affine

If.‘- Adjust

Transfarmation - Projective

Tran:

Lirks » Rubbersheet

Preview Window sFormation - Sirnilatiky

. Edge Snap
o Attribute Transfer Mapping.. .

Options. ..
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Adding displacement links

Displacement links define the source and destination
coordinates for an adjustment. Displacement links can be
created manually or loaded from a link file. In this exercise,
you will create your own displacement links from the
exterior corners of the NewParcels layer to the
corresponding locations in the SimpleParcels layer.

1. Click the New Displacement Link tool on the Spatial
Adjustment toolbar.

h S FS

2. With the New Displacement Tool active, snap to a from-
point in the source layer and then snap to a to-point in
the target layer.

..
-
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3. Continue to create additional links as shown below. For
this exercise, you should have a total of four

displacement links when finished.
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Examining the adjustment

The Spatial Adjustment tool includes a tool to preview an
adjustment prior to actually performing the adjustment. This
tool is called the Preview Window. If the results of the
adjustment are not adequate, you can modify the links to
improve the accuracy of the adjustment.

1. Click the Spatial Adjustment menu and click Preview
Window.

Spatial Adjustment = ‘

Set Adjust Data...
Adjustment Methads »
If.‘- Adjust

Breview Window

Links »

Ev Attribute Transfer Mapping.. .

Options. ..

The following window appears:

Adjustment Preview Window |

QUICK-START TUTORIAL

Along with a visual preview of the adjustment, you can also
examine the results of the adjustment by viewing the Link
Table. The Link Table provides information about link
coordinates, link IDs, and RMS errors.

2. Click the View Link Table button on the Spatial
Adjustment toolbar.

The following dialog box appears:

[ID [ % Source [ Source [ % Destination [ ' Destination | Enar Delete Link

1 2200601.790806  388546.973277 2200842743399 386476.281243  0.000003
2 Z220651.027135  pasdd g L ey

3 2220163 480262 Flash link.

4 2220045.109165

Close

Zoom to link

Q00 387486624399 0.000002

Pan to link
4 Pan to source point — |

AMS Emor:  0.000002 Pan ko destination point 4

Delete links)

Select link(s)

Right-clicking a link record opens the Link Table’s context
menu. You can edit link coordinates, flash links, zoom and
pan to selected links, and delete links with these commands.

If the RMS error for this adjustment is not acceptable, you
can modify the links to increase the accuracy. The Preview
Window and Link Table tools are designed to help you
“fine-tune” your adjustment.
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Performing the adjustment Saving your edits

The final step of the spatial adjustment process is to If you are satisfied with the results of the spatial
perform the adjustment. adjustment, you can stop editing and save your edits.
1. Click the Spatial Adjustment menu and click Adjust. 1. Click the Editor menu and click Stop Editing.
Spatial Adjustment + ‘ “Eg\tT|
" Set Adijust Data... Start Edting
Adjustment Methods »
Preview Window Mave,..
» o
'r'ﬁﬂ Attribute Transfer Mapping - Bufferl“.‘.
Options... A Copy Parallel .
Since the Spatial Adjustment tool operates in an edit o
session, you can use the Undo command to undo the & Tnegete
adjustment o2 Yolidate Seleetion. ..
The adjusted data should look like this: -
= 2. Click Yes to save your edits.
%D L——‘Gﬂr save x|
B T Do you wank to save your edits?
% ??_H Mo | Cancel I
L T
LEr; . .
P % In this exercise, you learned how to set your data for an
F " adjustment, create displacement links, preview the
B adjustment, and use the Link table to view the RMS error.
For more information about the Spatial Adjustment tool, see
. Chapter 9, “Spatial adjustment’.
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Rubbersheeting your data

Rubbersheeting is typically used to align two or more
layers. This process moves the features of a layer using a
piecewise transformation that preserves straight lines.

This exercise will show you how to rubbersheet data by

using displacement links, multiple displacement links, and
identity links.

This tutorial assumes that ArcMap is started and the Editor

and Spatial Adjustment toolbars have been added to
ArcMap.

1. Close the Transformation.mxd map document.

2. Click the Open button on the Standard toolbar. Navigate
to the Rubbersheet.mxd map document in the Editor
directory where you installed the tutorial data.
(C\ArcGIS\ArcTutor is the default location.)

oo 2%
Look i | 3l Edtor - & & e E-

[ ExerciseData S ditingFeatures.mxd
(info @ ]
KET attributeTransfer. mxd

) CreatinghlewFeatures.med §

O\ DigiznoFeatures.mxd  QL]workingWithCAD mxd
R EdgeMatch.mxd

File pame:  [Rubbersheet msd Open

Files of type: [ ArcMap Dacuments (% i)

™ Open as read-only
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3. Click the Editor menu and click Start Editing.

o |

Stop Editing
Save Edits
Move...
Split, .

. Divide...

N Guffer...

% Capy Parallel.,
[Merge
Uniiar:
Intersect
clip...

%! Inteqrate

# yalidate Selection...
L

OpHars, ..
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Setting the snapping environment

Before you start creating links, you should set your
snapping environment so that each link you add snaps to the
vertices or endpoints of features. For more information
about snapping, see Chapter 4, ‘Creating new features’.

1. Click the Editor menu and click Snapping to display the
Snapping Environment window.

Jedtor ~ |
Start Editing
Stop Editing
Save Edits
Move. .,
S0l

" Divide..,

N Buffer,..

7 Copy Parallel, .
Werge
Uniigr
Intersect
...

g‘ Integrate

7 yalidate Selection, .

OpHions. ..
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2. Check the Vertex check box next to the NewParcels
and SimpleParcels layers to snap the displacement links
to the vertices of these features.

Snapping Enyironmenk k|
Layer | Vertexl Edge | End |

e ———u
ImportStreets

[ JPerpendicular to sketch
[JEdit sketch edges
[ Edit sketch vertices

O
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Setting data for the adjustment

The Spatial Adjustment tool allows you to adjust a selected
set of features or all the features in a layer. This setting is
available in the Choose Input for Adjustment dialog box.
The default is to adjust selected features (except for
coverages).

1. Click the Spatial Adjustment menu and click Set Adjust
Data to display the Choose Input for Adjustment
window.

Spatial Adjustment * |

Adjustment Methods
1% adjust

Preview Window

Links »

"[- Attribube Transfer Mapping...

options, ..

2. Check the All features in these layers check box.

[9%)

Uncheck the Streets layer. Keep the ImportStreets layer
checked, then click OK.

Chcose Input For Adjustment: 2|
~\hat data in your current editing session da you want to adjust?
Selected features. Any features that are selected when adjustment
is performed will be adjusted.
@ Allfeatures in these layers:
[Sheets - | 9
1
Clear All

QUICK-START TUTORIAL

Select an adjustment method

Now that you have determined which features will be
adjusted, the next step is to choose an adjustment method.
The Spatial Adjustment tool supports several adjustment
methods. In this exercise, you will use Rubbersheet.

1. Click the Spatial Adjustment menu, point to Adjustment
Methods, then click Rubbersheet to set the adjustment
method.

Spatial Adjustment * |

Set Adjusk Data. .. |

Adjustment Methods

Transformation - Affing

ju Adjust Transformation - Projective
Preview Wwindow Transformation - Similarity
Links »

= Edge Snap
i) Attribute Transfer Mapping

Options. ..

2. Next, click the Spatial Adjustment menu and click
Options to open the Adjustment Properties window.

Spatial Adjustment |

Set Adjust Data...
Adjustment Methods 3

% adiust

Presview Window

Links »

:ﬁj_v Attribute TransFer Mapping
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3. In the Adjustment Properties window, choose Locating the adjust data
Rubbershect as your adjustment method. Spatial bookmarks are named extents that can be saved in
4. Click Options to choose a Rubbersheet map documents. Creating a bookmark for areas that you
method. visit frequently will save you time. For information on how
to create and manage spatial bookmarks, see Using
3 ArcMap.
adiustment Propertics 20| You will now zoom to a spatial bookmark created for this
General | Edge Match exel‘CiSG.
Adjustment method
Laubbmet B[ [ 4] 1. Click the View menu, point to Bookmarks, then click
Import Streets to set the current view to the edit area of
—— | Displacement Link Symbol thlS GXGI‘CiSC .
H Identity Link Symbol
Limited Adjustment Area Symbol m Diata View
Eﬁ Layout Wiew
Zoom Data »
Zoom Layout »
IR I Cancel | Lpply | 4 B create...
Toolbars » Manage...
[El Table of Contents
5. Click the Natural Neighbor method and click OK. 2 o et S

Idertify Results
E Seralbars
2/ % i
Generd | o Guides
Method
(GI- Natural Meighbor " Linear ‘ Data Frame Properties. ..

' 5]

T | cened | s |

6. Click OK to dismiss the Adjustment Properties window.
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When the display refreshes, note that the ImportStreets
layer is not aligned with the Streets layer. You must adjust
the ImportStreets layer so that it aligns with the Streets
layer by using the rubbersheet adjustment method.

/

1. To get a better view of the adjustment area, you need to
zoom to the bookmark called Intersections, which was
created for you. Click the View menu, point to
Bookmarks, then click Intersections.

QUICK-START TUTORIAL

Wigw
W, Data view

(2 Layout view

Zoom Data 3

d c& Create.,,
Toolbars » Manage...
[E Table of Contents Impart streets

|7 Status Bar
Overflow Labels

Curve features

Identify Results
ﬁ Scrollbars
& Aulers
b Gides
[

Dsta Frame Bropertiss. .
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Adding displacement links 2. Snap the link to the source location in the Streets layer,

. . . h low.
Displacement links define the source and destination as shown below

coordinates for an adjustment. Displacement links can be

created manually or loaded from a link file. In this exercise,
you will create your own displacement links at several key 2]
intersections of the Streets and ImportStreets layers.

1. Click the New Displacement Link tool on the Spatial
Adjustment toolbar.

R &7

3. Snap the link to the destination location in the Streets
layer, as shown below.
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4. Continue to create links at the perimeter intersections of
the layers in a counterclockwise direction. You will
create a total of six displacement links, as shown below.

e

Adding multidisplacement links

The Multiple Displacement Links tool allows you to create
multiple displacement links in one operation. This tool can
help save time by allowing you to create more than one link
at a time; it is especially useful for curved features.

QUICK-START TUTORIAL

1. To get a better view of the adjustment area, zoom to the
bookmark called Curve Features, which was created for
you. Click the View menu, point to Bookmarks, and click
Curve Features.

ﬁ Daka Yiew
EE\ Layout View
Zoom Data »
Zoom Layout »
4 B create...
Toolbars » Manage...

E Table O Contents

[V status Bar
Cwverflow Labels
Identify Resulks

[T scrollbars

(%l Rulers

IPT- GUides

[ Grd

Data Frame Properties...

Irnpirt strests

Intersections

To preserve the curved road features, add multiple links at
critical points.

2. Click the Multiple Displacement Link tool on the Spatial
Adjustment toolbar.

S
l_g
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3. With the Multiple Displacement Links tool active, click 5. You will be prompted to enter the number of links to
the curved road feature in the ImportStreets layer. create. Accept the default value (10) and press Enter.

The multiple links now appear in the map:

e

©

4. With the Multiple Displacement Links tool still active,
click the curved road feature in the Streets layer.

e
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6. Use the Multiple displacement tool to create multiple
links for the remaining curved feature.

v

\<6

QUICK-START TUTORIAL

7. Click the New Displacement Link tool on the Spatial
Adjustment toolbar.

A ST
‘—e

8. Add the final displacement links, as shown below:

e at
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Adding Identity links

Identity links are used to anchor features at specific points
to prevent their movement during an adjustment. You will
now add identity links at key intersections to maintain their
locations.

1. Click the New Identity Link tool on the Spatial
Adjustment toolbar.

H B A~

L—o

2. With the New Identity Link active, add five identity links
at the intersections shown below.

62

Examining the adjustment

You can examine how an adjustment will appear prior to
actually performing it with the Preview Window tool. Use
the standard ArcMap Zoom and Pan tools to change the
display of the Preview Window.

1. Click the Spatial Adjustment menu and click Preview
Window to examine the adjustment.

Spatial Adjustment = |

Set Adjust Data. ..
Adjustment Methods 3
If.‘- Lddjust

Breview Window

Links »

b Attribuke Transfer Mapping.. .

Cptions. ..

The following window appears:

Adjustment Preview Window |

If the results are not acceptable, modify the existing links to
improve the accuracy of the adjustment.
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Performing the adjustment

The final step of the spatial adjustment process is to
perform the adjustment.

1. Click the Spatial Adjustment menu and click Adjust.

Spatial Adjustment * |

Set Adjust Data.. .
Adjustment Methads 4

Presvies Window

Lirks »

;E{: Attribute Transfer Mapping

Options...

Since the Spatial Adjustment tool operates in an edit
session, you can use the Undo command to undo the

adjustment. Here is how the adjustment should appear:

e

QUICK-START TUTORIAL

After performing the rubbersheet adjustment, you will
notice that all of the displacement links you created have
turned into Identity links. The next step is to delete these
links since you no longer need them.

1. Click the Select Elements tool on the Spatial Adjustment
toolbar. This will allow you to select the links since they
are graphic elements.

R S

—o

2. Click the Edit menu and click Select All Elements.

&7 Undo Adjust Chrl+2
T pedn Chrl4
% cut e,
Copy Chrl+C
B paste Chrly
Paste Special

b Delete Delete
B8 Copy Map To Clipboard
&4 Find...

Select Al Elements

3. Press Delete.
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Saving your edits

If you are satisfied with the results of the spatial

adjustment, you can stop editing and save your edits.

1. Click the Editor menu and click Stop Editing.

Jlesa - |

Start Editing

Save Edits
Mowve. .
SEli o

7 Divide...

N Guffer.

47 Copy Parallel.,
[1erge
Wriary
Intersect
Clie.

g‘ Integrate

7% Walidate Selection, ..
Snapping. ..

Options. ..
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2. Click Yes to save your edits.

S x|

Do you want to save your edits?

Mo | Cancel I

In this exercise, you learned how to set your data for an
adjustment, create displacement links, create identity links,
and preview the adjustment. For more information about the
Spatial Adjustment tool, see Chapter 9, ‘Spatial adjustment’.
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Edgematching data

Edgematching is used to align features along the edges of
adjacent layers. Usually, the layer with the less accurate
features is adjusted, while the other layer is used as the
target layer. Edgematching relies on displacement links to
define the adjustment.

This exercise will show you how to edgematch two layers
by using displacement links that you will create manually.
You will also learn how to use the Edge Match tool and set
Edge Snap properties.

This tutorial assumes that ArcMap is started and the Editor
and Spatial Adjustment toolbars have been added to
ArcMap.

1. Close the EdgeMatch.mxd map document.

2. Click the Open button on the Standard toolbar. Navigate
to the EdgeMatch.mxd map document in the Editor

directory where you installed the tutorial data.
(C\ArcGIS\ArcTutor is the default location.)

oren 2]

File name:  [EdgeMatch.med

Files of type: [ Archap Documents (% i)

I Open as jeadorly

QUICK-START TUTORIAL

3. Click the Editor menu and click Start Editing.

Jf==|

Stop Editing
Seve Edits
[Gves:
Sl

A Dividen,

N suffer.

% Coy Paralel)..
[Merge
Urigry
Intersect
Cligs.,

%! Intearate
SHapRing. ..

OpHars, .
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Setting the snapping environment

Before you start creating links, you should set your
snapping environment so that each link you add snaps to the
vertices or endpoints of features. For more information
about snapping, see Chapter 4, ‘Creating new features’.

1. Click the Editor menu and click Snapping to display the
Snapping Environment window.

J Editar * |
Start Editing
Stop Editing
Save Edits
Irloves
Sl

7 Divide...

N Euffer,..

A Copy Parallzl., .
Ierae
Uiomn
Intersect
i,

£ Integrate

#5 Yalidste Seleckion, .,

Optians. ..
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2. Check the End check box next to the StreamsNorth
and StreamsSouth layers to snap the displacement links
to the endpoints of these features.

Snapping Enyironmenk k|
Layer | Werkex | Edge | End |
SkreamsMorth O O
StreamsSouth O O -
[ JPerpendicular to sketch
[JEdit sketch edges
[ Edit sketch vertices

_9
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Setting data for the adjustment

The Spatial Adjustment tool allows you to adjust a selected
set of features or all the features in a layer. This setting is
available in the Choose Input for Adjustment dialog box. For
geodatabase feature classes and shapefiles, the default is to
adjust a selected set of features. Coverages only support
the adjustment of all features in a layer.

1. Click the Spatial Adjustment menu and click Set Adjust
Data to display the Choose Input for Adjustment
window.

Spatial Adjustment * |

Adjustment Methods
1% adjust

Preview Window

Links »

d "[- Attribube Transfer Mapping...

options, ..

Chcose Input For Adjustment: 2lx|
~hat data in your current editing session do pou want to adjust?
(& Selested festures. Any faatures that ars selected when adjustment
iz performed will be adjusted.
Al features in these lapers;
] 5 trzamshorth Select All
]S ieamsS outh
Llear Al

QUICK-START TUTORIAL

Select an adjustment method

Now that you have determined which features will be
adjusted, the next step is to choose an adjustment method.
The Spatial Adjustment tool supports several adjustment
methods. In this exercise, you will use Edge Snap.

1. Click the Spatial Adjustment menu, point to Adjustment
Methods, then click Edge Snap to set the adjustment
method.

Spatial Adjustment * |

Set Adjust Data... |

Adjustment Methods

I adiust

Transformation - Affine

Transformation - Projective

Preview Windaow TransFormation - Similarity

Rubbershest

Links »

Re Attribute Transfer Mapping

Crptions...

2. Click the Spatial Adjustment menu and click Options to

open the Adjustment Properties window.

You will define several edgematch settings and
properties in this property window.

Spatial Adjustment * |

Set Adjust Data. ..

Adjustment Methods 3
[ adjust

Presviev Window

Links »

e Attribute Transfer Mapping
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Setting the adjustment method properties

1. Click the Adjustment Methods dropdown arrow and click
Edge Snap as your adjustment method.

2. Click Options to open the Edge Snap
properties window.

Adjustment Properties

68

Setting the edgematch properties

The edgematch adjustment method requires additional
adjustment methods. These properties will define the source
and target layers as well as determine how the
displacement links will be created when using the Edge
Match tool.

1. Click the Edge Match tab of the Adjustment Properties
window.

2. Click the Source Layer dropdown arrow and click
StreamsNorth.

Adjustment Properties

StreamsMarth |— StreamsSouth ’—
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3. Click the Target Layer dropdown arrow and click Locating the adjust data
StreamsSouth. You will now zoom to a spatial bookmark created for this
4. Check the One link for each destination point check box. exercise.
5. Click the Prevent duplicate links check box and click 1. Click the View menu, point to Bookmarks, then click
OK. West streams to set the current view to the edit area of

this exercise.

View
W, Data view
General Edge Match | [B, Layout View
Source Layer Target Layer Zoom Data »
| sheamshlorth N A | Zoom Layout 3
Attribul S d 00 create...
Toolbars » Manage. ..
[~ Use Attibutes Set Attributes... |
| Table of Contents
[« gatusgar mp—
[+ Dne link for each destination point 0 Overflow Labals
[V Prevent duplicate links Identify Results
I E Scrollbars
e 5 Rulers
B4 Guides
Grid
ok | Coel B | Data Frame Properties. .

The map will display the following area:
| %
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Adding displacement links Displacement links now connect the source and target

. . o fi hei ints.
Displacement links define the source and destination eatures at their endpoints

coordinates for an adjustment. In this exercise, you will
create multiple links using the Edge Match tool.

1. Click the Edge Match tool on the Spatial Adjustment
toolbar.

~

=

+
4t

3y
l o

2. With the Edge Match tool active, drag a box around the
endpoints of the features.

The Edge Match tool will create multiple displacement
links based on the source and target features that fall
inside the box.

y

év\ 7 f
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Selecting features

Since edgematching only affects the exterior regions of the
layer, you must select the features that you want to adjust.

1. Click the Edit tool on the Editor toolbar.

J Editar |f| @~

2. With the Edit tool active, drag a box around the features
that are to be edgematched, as shown below.

DN

QUICK-START TUTORIAL

The source features are now selected.

~
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Adding additional displacement links Examining the adjustment

1. Click the View menu, point to Bookmarks, then click You can examine how an adjustment will appear prior to
East streams. actually performing it with the Preview Window tool. You
can use the standard ArcMap Zoom and Pan tools to
= change the display of the Preview Window.
ﬁ Data View

(& Lavout view

Zoom Data 3

1. Click the Spatial Adjustment menu and click Preview
Window to examine the adjustment.

Zoom Layout 3

d &0 Create...

Toolbars 4 Manage. .. Spatial Adjustrment * |
E Table OF Contents West streams 9
’7 Status Bar Set Adjust Data. ..

Ovetflow Labels Adjustment Methods 3

IdentiFy Results I_'L Al just
[ Salbars
& pulers -
DY- Guides, Links »
Gri| “i{_- Attribute Transfer Mapping. ..
[rata Frame Properties...

Qptians., ..

Repeat the same steps used for creating links with the The following window appears:
Edge Match tool for the East streams portion of the data.

Adjustment Preview Window #

A1

If the results are not acceptable, you can modify the
existing links to improve the accuracy of the adjustment.
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Performing the adjustment

The final step of the spatial adjustment process is to
perform the adjustment.

1. Click the Spatial Adjustment menu and click Adjust.

Spatial Adjustment * |

Set Adjust Data. ..
Adjustment Methods »

Preview Window

Links »

"E;'l_ﬂ Attribute Transfer Mapping

Opkions, ..

Since the Spatial Adjustment tool operates in an edit
session, you can use the Undo command to undo the

adjustment. Here is how the adjustment should appear:

A

QUICK-START TUTORIAL

Saving your edits

If you are satisfied with the results of the spatial
adjustment, you can stop editing and save your edits.

1. Click the Editor menu and click Stop Editing.

e~ |

Start Editing

Save Edits
Move..,
Sl s

~ oiide. .

N Guffer.,

7 Copy Paralel..
[Merge
Uriary
Inkersect
Clip...

£ Integrate

#% valdate Selection, ..
Snapping...

options. ..

2. Click Yes to save your edits.

save x|

Do you wank ko save your edits?

Mo | Cancel |

In this exercise, you learned how to set edgematch
properties, use the Edge Match tool to create displacement
links, and preview the adjustment. For more information
about the Spatial Adjustment tool, see Chapter 9, ‘Spatial
adjustment’.
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Exercise 8: Using the Attribute Transfer tool

The Attribute Transfer tool is used to transfer attributes 3. Click the Editor Toolbar button on the Standard toolbar
from features in a source layer to features in a target layer. to add the Editor toolbar to ArcMap.

Source and target layers and the attributes to be transferred

are defined in the Attribute Transfer Mapping dialog box.

The Attribute Transfer tool is then used to interactively ‘EI'*‘E | & | h?

transfer those attributes between features of the source and

target layers.

In this exercise you will learn how to use the Attribute 4. Click the Editor menu and click Start Editing.
Transfer Mapping dialog box and the Attribute Transfer
tool. [eor ~ |
Starting ArcMap and beginning editing o
Before you can complete the tasks in this tutorial, you must .
start ArcMap and load the tutorial data. ( o
. . o7 Copy Para(El .

1. Double-click a shortcut installed on your desktop or use o

the Programs list in your Start menu to start ArcMap. o
2. Click the Open button on the Standard toolbar. Navigate @f‘:gti

to the CreatingNewFeatures.mxd map document in the PR Ve st

SERRING. .

Editor directory where you installed the tutorial data.
(C\ArcGIS\ArcTutor is the default location.)

Optiors. .

Fiename:  [atrbuteTransfer.med

Files of type: | Archap Documents [*.myd)

™" Open as read-enly
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Adding the Spatial Adjustment toolbar

1. Click the View menu, point to Toolbars, then click Spatial
Adjustment to add the Spatial Adjustment toolbar to
ArcMap.

4 |7 Main Menu
|7 Standard
|T Tools
’7 Drawe
[v Edror

The following toolbar will appear:

|
Spatial Adjustment = | kR ®| H kg £ | | = | =F

Setting the snapping environment

Before you transfer attributes, you should set your snapping
environment for your source and target layers. This will
ensure that you select the correct feature when using the
Attribute Transfer tool. For more information about
snapping, see Chapter 4, ‘Creating new features’.

QUICK-START TUTORIAL

1. Click the Editor menu and click Snapping to display the
Snapping Environment window.

J Edtar = |

Start Editing
Stop Editing
Save Edits
Moye..

Sl

/. Divide...

N Buffer..,

o Copy Parallel. .
Merge
Wriiary:
Intersect

Cligi,,

@ Integrake

#i2 Welidete Selechion, .

Options, .,

2. Check the Edge check box next to the Streets
and NewStreets layers.

Snapping En¥ironment |

Layer | Vertex| Edge | End |

Streets O :E]———e
MewsStrests O

[ Perpendicular to sketch
[CEdit sketch edges
[CEdit sketch wertices
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Setting the source and target layers

The first step in the Attribute Transfer process is to set the
source and target layers. The Attribute Transfer Mapping
dialog box allows you to define these settings.

1. Click the Spatial Adjustment menu and click Attribute
Transfer Mapping.

Spatial Adjustment * |

Set Adjust Data. ..
Adjustment Methods »
jul Adjust

Preview Window

Links »

ttribute Transfer Mapping. ..

Qpkions, ..

2. Click the Source Layer dropdown arrow and click
the Streets layer.

Attribute Transfer Mapping ﬂﬂ
Source Layer Target Laver
NewStrests =
NAME NAME
Type Type
Shape_Length
Add Auta Match |
Matched Field
4] | |
™ Transfer Geometry Eemaove:
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3. Click the Target Layer dropdown arrow and click
the NewStreets layer.

Attribute Transfer Mapping

2lx

Source Layer Target Layer
Strests >
NAME NAME
Type Type
Shape_Length
Aid Auto Match |
Matched Field
4] | i
[ Transfer Geometry Bemoyve |
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Mapping source and target fields 3. Click Add.
The next step is to specify which fields to use for the r
attribute transfer. You will select a field in the source layer Soutee Lajer Target Layer
and match it to a corresponding field in the target layer. The EED =l hevsiess =]
Attribute Transfer tool will use these matched fields to o
determine which data to transfer. )
1. Click the Name field in the Source Layer field list box.
Add
=] Matched Fiekd |
Source Layer Target Layer
IStleets j INewStreets j
;ﬁpa Length £ 0
ape_Leng | | _’I
[ Transfer Geometry Hemove |
Add futo Match _ Concel |
tatched Field:
The ficlds are now added to the Matched Fields list box.
20|
Ll | | _bl Source Layer Target Layer
[ Transfer Geometiy Bemove ISIIEEtS j INEWSUEEtS j
Cancel | ?I'ng:e_Length Toee
2. Click the Name field in the Target Layer field list box.
Lidd Auta Match
M atched Field:
HAME HAME
« | o
[ Transfer Geometry
oK | Caneel
4. Repeat the same steps for the Type fields.

QUICK-START TUTORIAL
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Locating the adjust data

Spatial bookmarks are named extents that can be saved in
map documents. Creating a bookmark for areas that you
visit frequently will save you time. For information on how
to create and manage spatial bookmarks, see Using
ArcMap.

You will now zoom to a spatial bookmark created for this
exercise.

1. Click the View menu, point to Bookmarks, then click
NewStreets to set the current view to the edit area of
this exercise.

WYy ok
[y Lot dma

1w L ]
(3 Tabda 0f oty
< Jaanis

Gromibral sk

Ly Fonadin
Il Rarmllsgs

i nl-l-n--a_ln...
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When the display refreshes, you should see the following
area in your map:

\
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Identifying features for the attribute transfer

Prior to performing the attribute transfer, you will need to
verify the attributes of the source and target features. This
can be done using the Identify tool.

1. Click the Identify tool.

ok Q

2. Click the source feature indicated, as shown below.

QUICK-START TUTORIAL

The Identify Results dialog box appears. Notice the Name
and Type field attributes. These attributes will be
transferred to the target feature.

#
Lapers: I Sheets j
[=- Streets |Location: (451690363517 3766944.430705)
=8 =i PAELD el [ value
FID_1 2323
Shape Palyline
MAME SAN PABLO
Type 5
Shape_Length 259025112
| |

3. With the Identify tool still active, click the target feature,
as shown below.
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The Identify Results dialog box now displays information
about the target feature. Notice the Name and Type field
attributes. These attributes will be transferred to the target
feature.

Identify Results |
Lapers: INewStreets j
[=]- NewStreets |Locatior: (451567 163033
g Field Walug
FID_1 3
Shape Palyline
MAME
Type <null=
Shape_Length 162.607475
I ]
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Using the Attribute Transfer tool

You will now use the Attribute Transfer tool to transfer the
source feature attributes to the target feature.

1. Click the Attribute Transfer tool on the Spatial
Adjustment toolbar.

2. Snap to an edge of the source feature, as shown below.
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3. Drag the link toward the target feature.

3

5

4. Snap to an edge of the target feature.

QUICK-START TUTORIAL

Verifying the results of the attribute transfer

Now that you have transferred the attributes from the
source feature to the target feature, it is a good idea to
verify that the target feature was updated with the proper
information.

1. Click the Identify tool.

ok Q

C o

2. Click the source feature.
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The Name and Type fields in the target feature should
reflect the new attributes:

Identify Results |
Layers: INEWSlreels j
[=- MewStreets |Locatior: [481543.917658
- SO Field Yalue
FID_1 3
Shape Palyline
MAME SAN PABLO

Type
Shape_Length 162.607475

I [ ]

Transferring attributes to multiple features

To transfer the attributes of a source feature to multiple
target features, hold down the Shift key while selecting the
target features.
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Saving your edits

If you are satisfied with the results of the attribute transfer,
you can stop editing and save your edits.

1. Click the Editor menu and click Stop Editing.

[egror = |

Start Editing

Save Edits
IMoves:
Sl

 Divide,.,

N Guffer...

A Copy Para(lel...
[Merge:
Uriiar
Intersect

i,

& Integrate

# Validate Selection,.,

Snapping...

2. Click Yes to save your edits.

save x|

Do you want to save your edits?

Mo | Cancel I

In this exercise, you learned how to transfer attributes from
a source layer to a target layer. For more information about
the Attribute Transfer tool, see Chapter 9, ‘Spatial
adjustment’.
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In the first two exercises, you learned how to use the edit
sketch and sketch tools to create new features. There are a
lot of additional methods for creating features that were not
touched upon in these exercises. To learn about more ways
to create new features, see Chapter 4, ‘Creating new
features’.

In addition to digitizing new features using the mouse, you
learned how to use a digitizer puck and tablet to capture
data from paper maps. Exercise 3 showed you how you can
attach a paper map to your digitizing tablet, register the
paper map to the coordinate space of your GIS database,
and add features using the puck. To learn more about using
a digitizing tablet, see Chapter 5, ‘Using a digitizer’.

In exercise 4, you learned how easy it is to modify the
shape of existing features. You copied and pasted buildings
from a CAD file into your GIS database; you also moved,
rotated, and scaled the buildings to match a parcel
subdivision using some of the editing tools in ArcMap. Once
the buildings were properly placed, you used the Extend/
Trim and Modify Feature edit tasks to connect water
service lines to the side of each building. To learn more
about editing features in ArcMap, see Chapter 7, ‘Editing
existing features’.

You can edit multiple features at the same time in ArcMap
and ensure that the boundaries between them are
consistent. In Exercise 5, you learned how to use the
Integrate command to create common boundaries between
state, county, and river features that were compiled from
different sources at different levels of accuracy. You then
updated both the state and county boundaries to match the

EDITOR BASICS

changes (meanders) in the river features using the Shared
Edit tool.

In exercise 6, you learned how to update your existing data
with features in a CAD drawing file using the Load Objects
wizard. You defined a query based on the lot line CAD
layer type and then loaded only those features into your
target layer.

Whether importing CAD data, using a digitizer to capture
features from paper, or editing the shared boundaries
between polygon features, ArcMap provides the tools you
need to edit your data quickly and easily.

In exercise 7, you learned how to use the Spatial
Adjustment tool to transform, rubbersheet, and edgematch
data. You created displacement links to define the source
and destination locations and set adjustment properties. In
the last exercise, you learned how to use the Spatial
Adjustment tool to transfer the attributes from one feature
to another.

The next chapter will provide an overview of editing in
ArcMap. It will show you where to find the tools that you
need to use and describe the basic tasks you need to know
before you start editing in ArcMap.
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Editing basics

IN THIS CHAPTER

e An overview of the editing pro-
cess

e Exploring the Editor toolbar
e Adding the Editor toolbar
e Adding the data you want to edit

e Starting and stopping an edit
session

e Selecting features

* Moving features

¢ Deleting features

e Copying and pasting features

e Setting the number of decimal
places used for reporting
measurements

In addition to mapmaking and map analysis, ArcMap is also the application
for creating and editing your spatial databases. ArcMap has tools to edit
shapefiles, coverages, and feature datasets—any type of vector data in your
GIS database.

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, starting and stopping an edit session,
and selecting features.
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An overview of the editing process

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

1. Start ArcMap.

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

DT’E%

Open button

New map file button

3. Add the data you want to edit to your map.
e | \-!-,
Add data button

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

4. Add the Editor toolbar to ArcMap.

%WIE

Editor Toolbar button
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5. Choose Start Editing from the Editor menu.

J Editar = |

Start Editing

Stap Editng

Saye Edits

fyEs.

Splft...

[l
Hter..

[Eopy Parallel.

S

I erge
kit
[ritersest
[lip..

ﬁ' | rteqrate

#42 Welidate Selection..

SHapping...

[ptintis. .

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

J Editor = |

Start Edititg

Stop Editing

Save Edits

=

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

N

Eopy Farallel..
[erge

Wi
[rtersect
..

g Integrate

i1 Walidate Selection,,.

Shapping...

Options...

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

EDITING BASICS
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The Editor toolbar

Edit session ——

commands.
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Edit tool:

features and
modify them.

Tool palette:
Lets you select Use these tools

to create a
sketch.

Editor v ‘ L | &~ ‘ e

Stop Editing
Save Editz

Start Editing ’? ~ @

4 2

Current Task
dropdown list:
The tasks in this list
work with a sketch

palette.

drawn with the
sketch construction
tools on the tool

Create Mew Feature

[

Move...

Split...
" Divide...
Buiffer. .

> @

terge
riah
Intersect
Clip...

Copy Parallel...

Integrate

&

¥y Walidate Selection...

Shapping...

Options. ..

Create Mew Feature

Auto Complete Palpgon

Select Features Using a Line
Select Features Using an frea
E=tend/Trim Features

bdirror Features

odity Feature

Rezhape Feature

Cut Polygon Features

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

for all selected
features.

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

| Target: |Tees :Tees

SIEEIEE

Tees

. Buildings
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Exploring the Editor toolbar

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

The structure of vector datasets

ArcMap provides a common editing environment for features
stored in all types of geographic datasets: feature datasets,
coverages, and shapefiles.

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

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

A feature class is a collection of the same type of features, for
example, a collection of points or a collection of polygons. For
each type of geographic dataset, the available types of features
vary (see table below).

A dataset is a collection of feature classes that share the same
spatial reference. A dataset might be a collection of land base
feature classes or a collection of utility feature classes. Shapefiles
are an exception; they do not hold a collection of feature classes,
but only one shapefile feature class.

Comparing the structure of vector datasets

Geodatabase

Coverage

Shapefile

Collections
of datasets

Datasets

Collections
of features

Features

A geodatabase is a collection
of feature datasets.

A feature dataset is a collection
of feature classes.

A feature class is a collection
of features of the same type.

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

An Arclnfo workspace is a collection
of coverages.

A coverage is a collection of coverage
feature classes.

A coverage feature class is a collection
of coverage features.

Primary coverage feature classes:

point or label point, arc, and node.
Secondary feature classes: polygon, tic,
link, section, and annotation.
Compound feature classes: region

and route.

A shapefile folder is a collection
of shapefiles.

A shapefile has one shapefile feature
class.

A shapefile feature class is a
collection of shapefile features.

Point, multipoint, line, and
polygon.

EDITING BASICS
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A collection of feature datasets is stored in a geodatabase.
Coverages are stored in an ArcInfo workspace, and shapefiles are
stored in a shapefile folder. Although you may add multiple
collections of datasets to your map (geodatabases, ArcInfo
workspaces, and shapefile folders), you can only edit feature
classes within one collection at a time. Also, some coverage
feature classes can’t be edited—Ilink, section, annotation, and
group feature classes.

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 a task.

Task ICleate Mew Feature | Target Iwater: watker E

Auto Complete Polpgon
Select Features Uzing a Line
Select Features Using an Area
Extend Trim Featuras

Mirror Features

M adify Feature

Reshape Feature

Cut Palygon Features

Current Task dropdown list

90

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
select features; the features the line intersects are selected.

Sketch intersects parcels to be selected.

Parcels intersected by the sketch are now selected.

EDITING BASICS

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

Sketch showing where the polygon is to be “cut”.

Polygon divided into two features where the sketch was drawn.
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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

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

line sketch

polygon sketch

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

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

Arc tool
Distance—
Sketch tool !
Distance tool |__ Tool
Intersection Trace tool palette
tool

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

Target: |Buildings : Building E
[#- Pales

- Secondaries

- Primaries

[ Parcek:

i Industrial
. Residential
. Commercial
. Building

Target layer dropdown list

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

Modifying features

For every feature on the map, there is an alternate form, a sketch.

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

EDITING BASICS

Inzert Yertex
Dielete Vertex
Iove...

Mowe To..

Flip

Trim..

Delete Sketch  Chil+Delete

Finish Sketch F2
Firish Part

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

Froperties...

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

Simple modifications to features, such as moving, copying, or
deleting, can be made by selecting the feature and choosing the
appropriate tool or command.
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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 to see the dialog box.

~ X B

Attributes button

Attributes
8- Buildings Froperty Walue -
- 22PwWS 0000018035 FID BBY3
- 22PWWS 000001 8127 AREA 1E043.8763414
: FERIMETER 4990712773
: - 22PwWS 00000 a212
EI Parcels PARCELS_ BR74
: PARCELS_ID anz
=~ RFLN0DN00SNG4 TG RFLODD000D0S1E2
RFLOOOO0000S9S, TYPE_ FCP
28 FFL 000000005152 SUBTYPE_ SIMGLR
SYMBOL Multiple R ezidential

B features 4| | b I A

Attributes dialog box
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Adding the Editor ' StartArcMap. 2| &) w2
tOOIbar 2. Click the Editor Toolbar
button on the ArcMap
Standard toolbar to display

Before editing geographic the Editor toolbar.

feature data within ArcMap,

you must first add the Editor 3. Click the toolbar’s title bar
toolbar. and drag Ittqthgtop thhe Jbgﬂﬁél%é@;‘\;“IQIIWHL@\@M?\
ArcMap application window. ——— =

D Layers

e—_ﬂ
Eda v | b | @ 7| Tad [FosteRewFeoe e e

Adding the Editor toolbar
from the Tools menu

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

Tip =l
_ Dipey [ace] EL =T

Adding the Editor toolbar T S =R S| — | e R AP

from the V|ew menu 2 [972.30 116.09 Unknawn Units | P
You can also add the Editor

toolbar by clicking the View menu,

pointing to Toolbars, and checking

Editor.

Adding the Editor toolbar
using the Customize dialog
box

Click the Tools menu and click
Customize. Click the Toolbars tab
and check Editor.
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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 datasets
in shapefile, coverage, or
geodatabase format.

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 from a
geodatabase into 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.

Ky o {!}
Add Data
Lok in |@ oy =l EI B
1 wtility72i05line shp & hydrography72i05lne.shp 129 Sask.mdb
uliity72i0dline. shp B design72i05ine. shp
W1 3472105, 6t B designT2iMine. shp
1347204 5t [ 551g_7205point. shp
it [ a510_72i050ne shp
a51g_72i04point shp
& abilg_7i04ine shp Layerlyr
[ a51g_72i04line.shp
5 hypsography?2i05 shp hypsography
< | o
e [SpeedyCreek; raads72i05line shp Add __e
Show of type:  [Datasets and Layers [ ln) = Cancel

= Untitled - ArcMap

Flle Edit Wiew lnsent Selection Tools Window Help

[ [Of]

DEE& 5 el o o % w5 [0 &) |

Editor v \ > ‘I - ‘ Task: [Create Hew Featrs = | Target |

B el e

E £ Layers
2 & roads?2{08ine

E ¥ SpeedyCresk
Edge ype
Soft Edge
— Hard Edge

Elevation
[ 690.000000 - 707.777778
[ 707.777778 - 725 655658
I 725555556 - 743333333
I 743.333333 - 61111111
I 751111111 - 778.888883
I 775.888889 - 795 666667
I 795.666667 - B14.444444
[ B14.444444 - 832.222222
[m]: 0003

Lt

Display [Soiace] 30 1]
IDvawlng' kO~ A~ Z|Ra Cf7=] Bz u|A B~ E -
@ [-107.74 5018 Decimal Degies: | 7

Data is added to the map.
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Starting an edit session

Starting and
stopping an edit

1. Start ArcMap and add the
Editor toolbar.

Session 2. Click Editor and click Start
All editing takes place within an Editing.

edit session. To begin, choose The Editor toolbar is now
Start Editing from 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 an edit
cache. An edit cache holds the
features visible in the current
map extent in memory on your
local machine. An edit cache
results in faster editing because
ArcMap doesn’t have to retrieve
data from the server. You can
create an edit cache by clicking
the Build Edit Cache command
on the Edit Cache toolbar. »

Editing a map with more
than one collection of
datasets

You can only edit one collection of
datasets—one workspace—at a
time. These can be geodatabases,
Arclnfo coverages, and 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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Edior + |
Sitop Editing
Save Edits
fove...

Splits..
]l
Buffer..

SN RS

EopyParalel.
Ierge

et

| tersent
..

! [ntemrate

7% Welidate Selection. .
Shappitg...

[ptions...

Flle Edt iew Insert Selection Took Window Help ‘

DSES| ¢ =@ o~ & | v”@‘@‘\?‘
Edte v || b | 2~ | Task [Creare New Featge =] | Tagat: [roads7205me E=E] ‘
. =]

= £ Layers
E ¥ roads72i08lne

= & SpeedyCreek
Edge type
Soft Edge
— Hard Edge
Elevation
[ 630.000000 - 707 777778
[ 707.777778 - 725555556
[ 725 555556 - 743333333
I 743333333 - 7E1.111111
I 7E1.711177 - 778.658559
I 778888889 - 796 BEEEET
[ 7SE EEEEET - 814 444444
[ 514.444444 - 832222222
[ 832222222 - 850000000

Disn\ay- EIERI: 3EN | |»|L
|vawng~ k7|0~ A~ o]  F|ms] B oz u|A- B - s~

"3 [107.76 50.43 Decimal Degree:| 4

Number of features selected: 0

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

Zooming to your edit cache
extent

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

1. Add the data you want to edit.

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

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

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

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

Edit Cac....E

Rt
R |5

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

2. Click Save Edits.

Any edits you have made are
saved to the database.

Start Editing
Stop Editing

[oye..
Spiif...

/it

% Buifen.

7 CopyFarallel...
[erae
W e
Iitersect
[fipe.

@ Integrate

Pl Hidate Selection..
Snhapping...

Options...
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Editing a map with more
than one data frame

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

For a discussion of data frames,
see ‘Layers, data frames, and the
table of contents’ in Chapter 3 of
Using ArcMap.

Tip

Editing in layout view

You can also edit data in a map that
you 're preparing. Click the View
menu and click Layout View. For
more information about working in
layout view, see ‘Editing in data
view and layout view’ in

Chapter 1.
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Stopping an edit session

1. Click Editor and click Stop
Editing.

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

J Editor = |

Start Editing |

Save Edits
ffawe...

Siplite..

A Divide),

% Euffer.

. Copy Paralel.
FfEerge
hrar
Iritersect
LElip....

£ Integrate

5/ Hidate Selection,.,
Shapping...

Options...

Save

Do pou want to save vour editz?
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Selecting
features

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

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

Selecting more than one
feature

To select more than one feature,
hold down the Shift key while you
click the features. You can also use

the Edit tool to drag a box around
a group of features.

Removing features from
the selection

To remove features from the
selection set, hold down the Shift
key while you click the features.
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Selecting features using
the Edit tool

1. Click the Edit tool.
2. Move the pointer over a

feature and click the mouse.

The selected feature is
highlighted.

Editar -| .

/

N

The selected building is highlighted.
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The small “x” located in the
center of the selected features
1s the selection anchor. The
selection anchor 1s 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 »

Moving the selection
anchor

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

For more information on the
selection anchor, see ‘Moving

features’in this chapter and
‘Scaling features’in Chapter 7.

See Also

For more information on creating
a line, see ‘Creating lines and
polygons’ in Chapter 4.
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Selecting features using
aline

1.

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

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

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

The features that the line
intersects are now selected.

J Editor = | [ 3 |ﬁ|: | Taszk:

Q—2 &
A A

Create Mew Feature ﬂ |

Create Mew Feature

| At Complete Palygorn
Select Features Llsing a Line
Select Features Using an Area
Extend/Trim Features

Mirrar Features

Modify Feature

Feshape Features

Cut Polygon Features

Features intersected by the line are now selected.
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selection box. To avoid this,
you might uncheck the Parcels
layer in the Selectable Layers
list so that parcels cannot be
selected.

Use the Selection menu for
more control over your
selection

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

Pan and zoom while you
select features

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

For more information on creating
a polygon, see ‘Creating lines and
polygons’ in Chapter 4.

See Also

For more information on selecting
features in ArcMap, including
selecting features for analysis, see
Chapter 13, ‘Querying maps’, in
Using ArcMap.
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Selecting features using
a polygon

1. Click the Current 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.

J Editor | (3 |ﬁ|j | Tazk:

Create Mew Feature

elect Featur

Create Mew Feature
At Complete Polygan
|sing a Line

o elec qa
Extend/Trim Features

Mirrar Features
Modify Feature
Feshape Feature

Cut Polygon Features

e

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

. . . [ i
1. Click Selection and click Set Select By Attributes...

Selectable Layers. [0 Select By Looation..
q Select By Graphics

@ Zoom To Selected Features

2. Click the check boxes next to
the layer names you want to
be able to select. Uncheck Z Stafistcs..
the boxes next to the names
you don’t want to be able to
select.

[ Clear Selected Features

Interactive Selection Method — p
Layers whose names are

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

Optionz. ..

Set Selectable Layers

Chooze which layers can have their features selected when pou uze
the Select Features tool and the Select By Graphics command. ——9

Select Al
Clear &l

[v]roads7205lne

Close
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Moving features

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

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

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

“Undoing” a move

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

Ci
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Dragging a feature

1. Click the Edit tool.

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

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

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

In the example above, the
building is moved up and to the
right, as positive coordinate
values are specified. To move the
building left and 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 1in 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 »
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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. »
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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
detail in Chapter 4, ‘Creating
new features’.

Moving the selection
anchor

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

The feature is moved
according to the specified
coordinates.

Delta X. Y =]
|1 05 ID.DDDD
i i

o

. .

i

The feature is moved 40 map units to the left.
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Rotating by degree

To specify the exact amount of
counterclockwise rotation, click the
Rotate tool, press A, and type the
number of degrees. A positive
number rotates the feature to the
right, a negative number to the

left.

Rotating a point’s
symbology

If your data already has a field
that contains the rotation angle for
each point symbol, you can use
ArcMap to rotate the symbology.

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

Edtor ~ | K| 2~

x%”ﬂ

The selected features are rotated.
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2. Click the feature or features
To delete a feature from the map you want to delete.
and from the database, use the
Delete button on the ArcMap
Standard toolbar.

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

3. Click the Delete button on the
ArcMap Standard toolbar.

The selected features are

leted.
deleted

Deleting features using the
Delete key

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

DEEE XiaxR

The selected building is deleted.
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Copying and
pasting features

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

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

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

For more information on at-
tributes, see Chapter 9, 'Editing
attributes’. You can also see
Chapter 10 of Using ArcMap.

EDITING BASICS

. 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.

w

Click the feature or features
you want to copy.

Click the Copy button on the
ArcMap Standard toolbar.

Click the Paste button on the
ArcMap Standard toolbar.

The feature is pasted on top
of the original feature.

Target |building E
= | o MuliPaint '
- device
streetedge_arc
water
de_ckt

- parcels

Edtor v | M| &~

The selected feature is pasted on top of the original feature.

109



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 coordi-
nate location of the pointer.

By default, ArcMap displays
these measurements using four
decimal places. However, you
can easily change the number of
decimal places displayed. After
you set the number of decimal
places, ArcMap will report all
measurements using that number
of decimal places.
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. Click the General tab.
3. Type the number of decimal SeveEels

4. Click OK. Spiit..

. Click Editor and click Op- JW|

tions.
Start Edititg

Stop Editing

places you want to use.
Miove...

Divide...
Buifer...
Copy Parallel...

X2

hierae
ity
[ritersest
Clip...

G Integrate

# Validate Selection...

Snapping...

Optians... _0

Editing Options 2 x|
‘9 General | Topologyl Versioningl
e Dizplay measurements using (B decimal places
Shapping tolerance; I? Ipixels j
ﬁtret_ch geometny proportionately whern
maving a vertex
Stream Mode
Stream tolerance: ID— map urits
Group l5g— points together when streaming
D_K I Cancel Lppli
|

o

EpiTiNG IN ARcMaP



Creating new features

IN THIS CHAPTER

e How to create a new feature

e Creating point features and
vertices

e Creating lines and polygons

e Creating segments using angles
and lengths

e Creating segments using angles
from existing segments

e Creating segments that are
parametric curves

¢ Using the snapping environment

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

You can use the editing tools to create new point, line, or polygon features
for many practical purposes. Use the Sketch tool and its accompanying
context menu to add a water main perpendicular to an existing water main in
a subdivision. Use the Distance—Distance tool to create a land parcel that
begins 55 meters from one corner of an existing lot and 40 meters from
another lot corner. Create a cul-de-sac using the Arc tool to create a
parametric (true) curve. With the Intersection tool, add a parcel to a
subdivision by establishing a corner vertex using segments of an adjoining
parcel.

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

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

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

A sketch is a shape that you draw by digitizing vertices. You can
use a sketch to complete various tasks; these tasks are listed in
the Current Task dropdown list shown below. Tasks you can
complete with a sketch include creating new features, modifying
features, extending or trimming features, and reshaping features.

Tazk |Create Mew Feature j

Auto Complete Paolygon

Select Features Uzing a Line
Select Features Uszing an Area
Extend/Trim Features

Mirror Features

b odify Feature

Reshape Feature

Cut Paolygon Features

Current Task dropdown list

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.

T

Building as sketch

T

Building as feature
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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.

4 idl

Sketch tool—= & [ &

A 4

| Tool
palette

To create point features, click once on the map. To create line or
polygon features (see the example below), use the Sketch tool to
click on the map to digitize the vertices that make up that feature.
To create the last vertex and finish the sketch, double-click with
the mouse. After you finish the sketch, ArcMap adds the final
segment of the sketch and the sketch turns into a feature.

\ |
1. Click here 2. Click here
to place the to place the
first vertex. second
vertex.
3. Click here
here to place to place the

the last vertex
and finish the
sketch.

4. Double-click \

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

Target Ibuilding E

ghreetedge_arc
- building
i parcels

Target layer dropdown list

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

CREATING NEW FEATURES

Of course, you won’t always be able to place vertices or
segments interactively. When you’re using the Sketch tool, you
can see a menu called the Sketch tool context menu. You can
access this menu when you right-click the mouse away from the
sketch you’re creating. The menu has choices to help you place
the vertices and segments exactly where you want them. For
example, you can set a segment to be a certain length or angle or
create a vertex at a specific x,y coordinate location.

Anale... Chrl+d,
Deflectian... Chl+F
Length... Chrl+L
Change Length

Abzalute 3, FE
Delta s, ™ ... Ctr+D
AngledLength... Crl+5
Parallel Chrl+F
FPerpendicular Ctrl+E
Segment Deflection. .. F7

Fieplace Sketch

Tangent Curve... Chrl+T
Streaning F&
Delete Sketch  Chil+Delate
Finizh Sketch F2
Square and Finizh

Finish Fart

Sketch tool context menu
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All the tools on the tool palette help you create a sketch. Two
tools use more specific construction methods to create either
points or vertices: the Distance—Distance tool and the
Intersection tool.

ﬂF |,7 Arc tool

Sketch tool ‘? r__ 6} 1 f)olsltance—Dlstance
Intersection
— —— Trace tool
tool ff 4'

The Distance—Distance tool lets you create a point or vertex at
the intersection of two distances from two other points. You
might use this tool to place a new electrical primary based on
field measurements. Suppose you know that the next point for the
primary is 50 feet from one building corner and 75 feet from
another.

The Distance—Distance tool gives the intersection points of two circles;
the size of the circles is determined by the radius you set.
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The Distance-Distance tool creates two circles based on these
distances and finds two possible intersection points where the
primary can be placed.

The Intersection tool creates a point or vertex at the place where
two segments would intersect if extended far enough. Suppose
you want to create a parking lot adjoining an L-shaped building.
The outer corner of the lot should be located at the point where
the two outermost walls of the building would intersect if they
were extended. You could use the Intersection tool to find this
“implied” intersection point and create the corner vertex of the
lot (see graphic below).

N

The Intersection tool creates a vertex here—
at the place where the two segments would intersect.
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The Arc tool helps you create a segment that is a parametric (true)
curve.

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

3. Click s

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

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. You could use the Trace tool to trace along the
existing line features instead of typing the angle and length of
each segment.

1. Press O to
|15_g—ggg set the offset
3. Follow value.
along the
feature to 2. Click here to

trace. start tracing.

CREATING NEW FEATURES

You can use any combination of the following methods for
creating vertices or segments to create a new line or polygon
feature:

» Sketch tool

» Sketch tool context menu
» Distance—Distance tool

» Intersection tool

* Arctool

» Trace tool

ArcMap has another context menu—the Sketch context menu—
that works more directly with the sketch as a whole. With this
menu, you can add, move, or delete vertices; switch the direction
of the sketch; reduce its length; or display the properties of the
sketch shape. From the properties dialog box, you can remove
parts from a multipart feature, remove many vertices in one
operation, add points, and/or modify m- and z-values. The Sketch
context menu is available when you right-click while the pointer
is positioned over any part of the sketch using any tool. It differs
from 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.

Inzert Vertex
Delete Vertex
Move...

Move To...

Flip

Trin...

Delete Sketch  Chi+Delete

Finish Sketch F2
Finish Part

Froperties...

Sketch context menu
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Creating point
features and
vertices

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

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

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

e By digitizing freehand with
the Sketch tool (you can also

use the snapping environment

to help)

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

Tip

The shapping environment
can help you create points
and vertices

The snapping environment can

help you create points or vertices at

more exact locations relative to
other features. For more informa-
tion, see ‘Using the snapping envi-
ronment’in this chapter.
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Creating a point or vertex
by digitizing

1.

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

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

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

Click on the map to create the
point.

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

Suppose you want
to create a point here.

Task

Clzate Mew Featur

Evice E
1

j Target Id

Select Features Using a Line
Select Features Using an Area
Eutend/Trim Features

Mirror Features

Modify Feature

Reshape Feature

Cut Polygon Featwes

Jgditmv | h|ﬂ|:|
e—2c®
A 4

- shrestedge_arc
building
- parcels

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

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 using the origin
(0,0) of the map’s coordinate
system. In other words, the
location of the point or vertex
you’re creating is determined
using the same point for 0,0 as
your map data. You might use
Absolute X, Y to create a pole in
a utility database 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 coordi-
nates.

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.

| Edtor v | & | 2] |

00— 2 &
4 4

Lndle.. L7 £
Weflectiat.. [Efr[+F
[Lenmth.. [t

Ehatge Lengtt

[elbaas . e FA0]
Analedlenath.. [Etr] o
Faralle] [CilEE
Pemendicular [Cirl+E
Segment Deflection.. 7

Replace Sketch

Tangent Euve.. [Ekl 17

Streaming Fa

[Nelete Sheteh  Chlrlelete
Eitrety Sheteh 2

Square and Finish
Eitirst Fart

A point is created
at (2222264,394370).
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Delta X, Y on the Sketch tool Creating a vertex relative J Editor = | h | ﬂF |

context menu lets you create a to the location of the last

vertex using the last vertex in the

sketch as the origin. You can vertex (Delta X,Y) o ﬁ . 6}
think of it as another way of 1. Click the tool palette ~
measuring angle and length from dropdown arrow and click the

a point already on the map. Sketch tool after creating at

For example, just as the red least one vertex.

point in the diagram below can 2. Right-click away from the ]
be measured at a distance of vertex or sketch and click 231;% E:'I'I:’:
20 feet from the last point at an Delta X, Y. N —
angle of 45 degrees, it can also . Change Length
begmeasured i;él coordinates 3. Type the coordinates and Absolute . Y. F8
measured from the last point. » press Enter. o_ ekt LoD
A vertex is created at the frgeltengh  Oef
0 . . Paralle! Chl+P
specified coordinates. A i
Segment Deflsction F7
20 ft. Replace Sketch
Tangent Curve... Crl+T
Sheaning Fg
450 Delete Sketch  Chl+Delete
Finish Sketch F2
Point measured using an angle and Square and Firish
length Finish Part
+(3; 4)
- (270,40)

@

(0,0)/ — A vertex is

(0, 0) o created at
—_— (270,40).

3

Same point measured using delta
X,y coordinates

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

I
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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.

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.

The Intersection tool creates a
point or vertex at the implied
intersection of two segments.
“Implied” means that the
segments don’t have to actually
intersect on the map. The
Intersection tool creates a point
or vertex at the place where the
segments would intersect if
extended far enough.»

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 letter D on the
keyboard.

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

A circle is created with the
specified radius. »

| Edtor v | & | 2] |
alaka
A4 4

A circle with a 50-map
unit radius is created.
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For 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.

You can also create a
multipoint feature, a feature
that consists of more than one »

Choosing an intersection
point
Press Tab to alternate between the

two points of intersection and
press Enter to create the point.

“Undoing” and “redoing” a
vertex

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

S
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. Click once to establish the

centerpoint of the second
circle and press the letter D
on the keyboard.

. 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.

. 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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point but only references one
set of attributes in the data-
base. A system of o1l wells is an
example of a multipoint feature;
the database references a single
set of attributes for the main
well and the multiple well holes
in the system.

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.

Pan and zoom while adding
points

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

CREATING NEW FEATURES

Creating a point or vertex
using the 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.

| Edtor v | & | 2] |
2 ®
A4 4

o—

2

A vertex is added at the place where

the two segments would intersect if extended.
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Creating a multipoint
feature

1. Click the Current 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 on the map to create
parts of the multipoint
feature.

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

?

?

Task I Oreate Mew Feature

Fe
Auto Complete Polygon
Select Features Using a Line
Select Features Using an Area
Extend/Trim Features
bdirrar Features
Modify Feature
Reszhape Feature
Cut Polygon Features

Target IMuIt aint

| Edtor v | x| 2)7 |
o2&
A 4

device

water

dz_ckt

streetedge_arc

buiilding

- parcels

Angle Chil+d,
Deflection CirF
Length... Ctrl+L
Change Length
Abszolute X, ... FE
Delkar, .. Chl+Dr
Angle/Length... Chrl+&
Parallel Cirl+P
Perpendicular Chl+E
Segment Deflection F7
Feplace Sketch
Tangent Curve... Chil+T
Stieaming Fg&

Delete Sketch  Chil+Delete

Square and Finish
Finish Part
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CREATING NEW FEATURES

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. Use any combina-
tion of methods for creating
vertices or segments. »

Deleting a vertex

To delete a single vertex from a
sketch, center the pointer over the
vertex until the pointer changes.
Right-click, then click Delete Ter-
tex.

Tip

Deleting the sketch

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

Tip

Shortcut for finishing the
sketch

You can double-click on the last
vertex of the feature to finish the
sketch. Or, press F2 when you 've
finished creating the sketch.
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Creating a line or polygon
feature by digitizing

1. Click the Current 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 on the map to digitize
the feature’s vertices.

5. When finished, right-click
anywhere on the map and
click Finish Sketch. »

Target |building : E
- MultiPoint

- device

- waker

- dz_ckt

treetedge_arc

Task |Create New Feature j

Auto Complete Polygon
Select Features Uszing a Line
Select Features Using an Area
Extend/Trim Features

Mirrar Features

Modify Feature

Reshape Feature

Cut Paolygon Features - parcels
| Edtor v | x| 2] |
02 &

A 4

Angle... Crl+ty

Deflection Chil+F

] Length... Chik+L

Change Length

Absolute %Y. FE

Delta ., 'r... Cirl+r

Angle/Lenath Cirl+G

FPrarallz! Cil+P

Perpendicular Chl+E

Segment Deflection... F?

Replace Sketch

Tangent Curve Chl+T
Streaming Fa
Delete Sketch  Cirl+Delete

Finish Sketch

Square and Finish
Finish Part
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The Square and Finish com- The line or polygon is
mand on the Sketch tool context created on your map.
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.

ArcMap also provides a way to
create a multipart feature, a
feature that 1s composed of more
than one physical part but only
references one set of attributes in
the database. For example, the
State of Hawaii could be
considered a multipart feature.
Although composed of many
1slands, it would be recorded as
one feature. A multipart feature
can only share vertices, not
edges.

“Undoing” and “redoing” a
vertex

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

5=

CREATING NEW FEATURES

A new feature is created
on your map.
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Tip

Shortcut for finishing a
part

You can hold down the Shift key
and double-click on the last vertex
of a part to finish it.

Tip

Shortcut for finishing the
sketch

You can double-click on the last

vertex of the new feature to finish

the sketch.

Tip

Streaming

You can also create lines and poly-
gons with the mouse using stream
mode digitizing (streaming). For
more information, see Chapter 5,
‘Using a digitizer’.

Tip

Replace sketch

You can add the shape of a line or
polygon feature to the sketch by
right-clicking over the feature with
the Sketch tool and clicking Re-
place Sketch. The sketch will con-
tain the shape of the feature you
clicked over.
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Creating a multipart line
or polygon

Create a line or polygon
feature.

2. When finished creating the
first part of the feature, right-
click anywhere on the map
and click Finish Part.

3. Create the next part of the
feature.
4. When you have finished the

last part of the feature, right-
click anywhere on the map
and click Finish Sketch. »

Angle... Chldy

Deflection. . Ctil+F
Length... Chil+L
Change Length

Abzolute =Y. F&
Dielta s, ... Chl+D
AngledLength Chl+G
Parallel Ctrl+P
Perpendicular Chl+E
Segment Deflection.. F7?

Fieplace Sketch

Tangent Curve. .. Chl+T

s

Streaming F&

Delete Sketch  Chri+Delete
Firish Sketch F2

Square and Finish
Firish Part

o]

K

| o

Angle... Crl+y
Deflection... Chil+F
Length... Chil+L
Change Length

Absolute ¢, ... F&
Delta ... Cirl+D
Angledlength... Chil+G
Parallel Cirl+P
Perpendicular Chil+E
Segment D eflection F7

Replace Sketch

Tangent Curve... Chil+T

Streaming Fa

Delste Sketch Chrl+Delete

Sguare and Finish
Firizh Park
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CREATING NEW FEATURES

Now when you click one part
of the feature to select it, all
parts are automatically
selected because they all
belong to one multipart
feature.

Both parts of the feature are selected.
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Squaring a polygon or

polyline

1.

Click the Current Task

dropdown arrow and click

Create New Feature.
Click the Target layer

dropdown arrow and click a
polygon or polyline layer.

Click the tool palette

dropdown arrow and click the

Sketch tool.

Digitize at least two seg-

ments.

Right-click anywhere away
from the sketch and click

Square and Finish. »

Auto Complete Polpgon
Select Features Using a Line
Select Features Using an Area
Extend/Trim Features

Mirrar Features

Modify Feature

Reshape Feature

Cut Polygon Features

| Edior v | x| 27|

0—2r&
+ 4

building :

[=

- MultiPoink
- device

- waer
- dz_ckt

----- parcelz

Angle... Chrledy
Deflection.. CirkF
Length... Cirkl
Change Length F5
Absolute ¥, .. FE
Delta®, ... Ctrl+Dr
AnglefLenath.. Chil+G
Parallel Chil+F
Perpendicular Ctl+E
Segment Deflection... F?
Tangent Curve... Chil+T
Strgaming Fa
Delete Sketch ChieMum Diel
Firish Sketch F2

and Finish

Firish Part
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CREATING NEW FEATURES

The angles from the first
vertex and the last vertex are
squared. A new vertex is
added, and the sketch is
finished where the resulting
segments intersect.

new
vertex

last
vertex

first
vertex
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Creating
segments using
angles and
lengths

The edit tools help you create
segments at specific angles,
measured either using the map
coordinate system (Angle) or
from the last segment (Deflec-
tion).

The Angle command uses east as
0 degrees and measures positive
angles counterclockwise. For
example, a 90-degree angle
represents north and a 180-
degree angle represents west.

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

Shortcut for angle
After clicking the Sketch tool and

creating at least one vertex, you
can press Ctrl + A to set the angle.
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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 Angle.

3. Type the angle and press
Enter.

The segment is constrained
to the specified angle. »

| Edtor v | x| 2)7 |

Q—2 &
4 4

Angle constrained to 105 degrees

Dreflection..
Length.
Charge Length
Absolute #, ...
Dielta 3, Y.
Angle/Length.
Parallel

Ferpendicular
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Both the Angle and Deflection
commands constrain the angle of
the segment. For example, if you
type “45” as the angle, 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.

Specifying angle and
length at the same time
Choose the Angle/Length command
from the Sketch tool context menu.
After clicking the Sketch tool and
creating at least one vertex, you
can press Ctrl + G to set the angle
and length.

Changing the length of a
segment

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

When using the Sketch tool, you
can press IS to undo the last vertex
while keeping the angle constraint.

CREATING NEW FEATURES

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.

Angle...

DEflectiar..

Lenath...

Crl+
[CtileF

Change Leqgth

Absolute %, .
Delta, ..
Anale/Lenath.

FE
Cl+Dr
Chl+G

Paraliel
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Segment Deflection..

Chl+P
Chl+E
F7

Replace Sketch

Tangent e,

[Etri=)

Streaming

Fa

Delete Sketch  Chl+Delste

Firish Shetsh
Suare and Fifish
Firiisty Fart

F2

The vertex that makes the segment the desired

angle and length is created.

Length
500

131



Creating a segmentatan [ g o[\ (5%
Shortcut for deflection angle from the last —

After clicking the Sketch tool and segment (deflection) o— ﬂ .
A+ 4

creating at least one vertex, you
can press Ctrl + I to set the de-
flection angle.

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

segment. Aingle... Ciled,
2. Right-click away from the M‘—Q

SketCh. Length... Cirl+L
Change Length
3. Click Deflection. Absolute X, Y... 5 0
. Delta, ... Crl+Dr
4. Type the desired angle from P, i
the last segment and press — P
Enter. » Perpendicular ChikE
Seagment Deflzction.. F7
Fieplace Sketch
_ el Tangent Curve.. Crl+T
_ Streamning F2
- Delste Sketch Chl+Delete
Firish Sketch F2
Square and Finish
Finizh Part
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The segment is constrained
to the specified angle.

. Click once to digitize the

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

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

The Segment Deflection com-
mand 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 feature you’re creating,
Segment Deflection lets you
choose which segment you want
to work from—it need not be the
last segment.

As with the Deflection com-
mand, the segment you work »

Shortcut for segment
deflection

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

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

2. Position the pointer over the
segment 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.»

| Edtor v | x| 2)7 |
Q02 &
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from with Segment Deflection is
0 degrees, and the deflection
angle you specify for the new
segment 1s calculated from there.
Positive values are calculated in
a counterclockwise 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.

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

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

Using only positive values
with segment deflection

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

clockwise).

CREATING NEW FEATURES

The segment is constrained
to the specified angle.

5. Click once to digitize the

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

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

Click Parallel.

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

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

| Edtor v | x| 2)7 |
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Creating a segment [ Esta~ | * | 2] |

Shortcut for perpendicular perpendicular to another

After clicking the Sketch tool, cre- segment o__ y r" .@'
4 4

ating at least one vertex, and posi- Click th I pal
tioning the pointer over the seg- 1. Click the tool palette

ment to which the new segment dropdown arrow and C“Ck_

will be perpendicular, you can the Sketch tool after creating

press Cirl + E to make the segment at least one vertex. i a5

PP ientie 2. Position the pointer over the o
segment to which the new ey B

DelaX, Y. (=10
Angle/Length.

segment will be perpendicu-
lar and right-click with the
mouse.

00

Replace Sketch

Tangent Curve. Cil+T

3. Click Perpendicular.

Streaming F8

The segment is constrained sl e
to be perpendicular to the m | F—

g Finish Part
specified segment. R —

4. Click once to digitize the
endpoint of the segment or
choose Length from the
Sketch tool context menu.
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Creating
segments that
are parametric
curves

When creating features, it is
often necessary to create a
parametric (true) curve.
Instead of being made of
numerous vertices, a parametric
curve has only two vertices as
endpoints. ArcMap offers two
ways to create a segment that is
a parametric curve.

First, you can create a paramet-
ric curve 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.

You can also create a parametric
curve using the Tangent Curve
command on the Sketch tool
context menu. You can use the
Tangent Curve command to add
a parametric curve 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 »
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Creating a segment that
is a parametric curve
using the Arc tool

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

2. Click once to establish the
startpoint of the arc.

A vertex is created.

3. Click once to establish the
axis of the arc.

This is the invisible point
through which the curve
passes.

4. Click once to establish the
endpoint of the arc.

A segment that is a true curve
is created.

0o—- “  ©

]

A segment that is a true curve is created.
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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 —

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.

W bdinor
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Creating a segment that
is a parametric curve
using the Tangent Curve
command

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

2. Right-click anywhere on the

map and click Tangent Curve.

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

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

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

6. Press Enter. »
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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 parametric curve with a chord length of 80 map units and a delta
angle of 70 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

7 meters from the parcel bound-
aries. 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 7 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 the trace, click Undo to re-
move all vertices added during the
trace.

Tip
Canceling a trace

A quick way to cancel a trace is to
Press the Esc key.

Tip
Finish the sketch
When you are finished tracing, you

can double-click to finish the
sketch.

CREATING NEW FEATURES

Creating segments by
tracing features

1. Click the Edit tool.

2. Select the features that you
want to trace.

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

4. Press O to set an offset
value. Type an offset value
and press Enter. Setting an
offset value is optional. If you
want to trace directly on top
of existing features, enter a
value of 0.

5. Click to start tracing.

6. Click to stop tracing.

| Edtor | )

O ao@e

“

J Editar |
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The Snapping Environment window

You can keep the window
open as you work—

any changes in settings

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

The layers in your map
document are listed here.

Snapping Environment

Set the snapping priority— Layer | Wertew | Edae | End |
the order in which snapping Water O O O
will occur by layer—by Buildings O O .
dragging the layer Mew Buildings O O O Check the type of snapping
names to new locations. Parcels O O O —m lF;’;’gfmeS you want for each

The bottom portion of the
window shows shapping

properties that work with a _
sketch. [Perpendicular to zketch

[JEdit sketch edges
[JEdit sketch vertices
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Types of snapping properties

When you use the snapping environment to create or place a new feature in an exact location relative to other features, you must choose
to which part of existing features—vertex, edge, or endpoint—you want your feature to snap. These choices are called layer snapping
properties. You can also specify snapping properties for the edit sketch itself; these are called sketch snapping properties. You can set
both 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

Vertex Snaps to each vertex of the features in
that layer.
Edge Snaps to the entire outline (both segments

and vertices) of each feature in that layer.

Endpoint Snaps to the first vertex and the last vertex in a

line feature.

Perpendicular to sketch Lets you create a segment
that will be perpendicular to

the previous.

-—--®

_|_

Edit sketch vertices Snaps to the vertices of the

sketch.

Edit sketch edges Snaps to the entire outline
(both segments and

vertices) of the sketch.

CREATING NEW FEATURES
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Using the

shapping
environment

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

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

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. »

Viewing the snapping
tolerance

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

1.

Click Editor and click
Options.

2. Click the General tab.
3. Click the Snapping tolerance

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

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

Click OK.
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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
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 trans-
former in the transformers layer,
you would check the box under
Vertex and next to the transform-
ers layer in the Snapping
Environment window. When »

CREATING NEW FEATURES

Setting snapping
properties

1. Click Editor and click Snap-
ping.
The Snapping Environment
window appears.

2. Check the snapping proper-
ties you want.

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

J Editor v ‘

Start Editing
Stop Editing
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the pointer comes within the
snapping tolerance of the

Setting the snapping
priority

J Editor |

transformer, the first vertex of the Start Editing
primary snaps to the vertex of the 1. Click Editor and click Snap- Stop E diting
transformer. ping. S ave Edits
You can also set the snapping The Snapping Environment »

priority for layers on your map. window appears. e

The order of lgyers listed in the 2. Click and drag the layer 5|.3|I_t---
Snapplpg Env1r0nmept Wlpdow names to arrange them in the /. Divides,
determmes Fhe order in Wh1_ch order in which you want % Euffer
snapping will occur. Snapping snapping to occur. (The first 47 Gopy Parallel..

occurs first in the layer at the top

. ; layer in the list will be
of the list and then in each y Merge

snapped to first.)

consecutive layer down the list. . o Uriion
You can easily change the The snapping priorities you [rtereect
snapping priority by dragging the set are effective immediately. Clig:.-
layer names to new locations. & Inegrate
Tip 7 Yelidate Selestion. .
Sketch snapping Shapping...
properties Options...
You can set snapping properties
that apply specifically to an edit
sketch in the Snapping Environ-
ment dialog box as well; these are
located at the bottom of the Snap- CharonglEntanmen] =]
ping Environment window. For Lo [ Vertex | Edge | End |
more information, see ‘Types of i ater ] O O
. c 94 . B uildi
snapping properties’ in this chap- Nglwlgﬂﬁdings 0 E E
ter. Parcelz O O O

[ |Perpendicular to sketch
[|Edit sketch edges
[1Edit sketch vertices
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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 a map, you use a digitizing tablet connected to your
* Setting up your digitizing tablet computer to trace over the features that interest you. The x.y coordinates of

1 these features are automatically recorded and stored as spatial data.
e Preparing your paper map for

digitizing Digitizing with a digitizing tablet offers another way, besides digitizing
] “freehand”, to create and edit spatial data. You can convert features from
* Registering your paper map almost any paper map into digital features. You can use a digitizer in

conjunction with the tools in ArcMap to create new features or edit existing
features on a digital map.

Digitizing features in point mode You may want to digitize features into a new layer and add the layer to an
existing map document, or you may want to create a completely new set of
layers for an area for which no digital data is available. You can also use a
digitizer to update an existing layer on your digital map.

Creating features using a digitizer

* Digitizing features in stream mode

Chapter 4, ‘Creating new features’, introduced you to the Sketch tool and
other useful editing tools in ArcMap and discussed how these are used to
digitize features freechand. This chapter will teach you the fundamentals of
editing features in ArcMap using a digitizer. You may want to read Chapter 4
first to get an understanding of editing before reading this chapter.
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Setting up your digitizing tablet and preparing your paper map

Before you can start digitizing, you must set up your digitizing
tablet and prepare your paper map. This can be done after you
have installed the digitizer driver software.

Installing the driver software and configuring
puck buttons

To use a digitizing tablet with ArcInfo, it must have WinTab™-
compliant digitizer driver software. To find out if a WinTab-
compliant driver is available for your digitizer, see the
documentation that came with the tablet or contact the
manufacturer.

After installing the driver software, use the WinTab manager
setup program to configure the buttons on your digitizer puck.
(You may have to turn on your digitizer and reboot your machine
before you can use the setup program.) One puck button should
be configured to perform a left mouse click to digitize point
features and vertices; another button should be configured to
perform a left double-click to finish digitizing line or polygon
features.

With any development programming language, you can configure
additional buttons to run specific ArcMap commands—such as
the Zoom In or Sketch tools—normally accessed through toolbar
buttons and menus. Exploring ArcObjects contains sample Visual
Basic® for Applications (VBA) code that you can use to run a
variety of ArcMap commands from the digitizer puck.

Preparing the map

After you have set up your digitizing tablet and configured the
puck buttons, you can prepare your paper map for digitizing.
Your map should ideally be reliable, up-to-date, flat, and not torn
or folded. Paper expands or shrinks according to the weather. To
minimize distortion in digitizing, experienced digitizers often
copy paper maps to a more stable material such as Mylar®.
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If you know what coordinate system (projection) your paper map
is in, you should set the same projection for the layer you’'re
digitizing into. If you are digitizing features into an existing
feature layer, you must ensure that your paper map and digital
layer share the same coordinate system. For more information on
specifying a coordinate system in ArcMap, see Chapter 4,
‘Creating maps’, in Using ArcMap.

Establishing control points on your paper map

Before you can begin digitizing from your paper map, you must
first establish control points that you will later use to register the
map to the geographic space in ArcMap. If your map has a grid
or a set of known ground points, you can use these as your
control points. If not, you should choose between four and

ten distinctive locations such as road intersections and mark
them on your map with a pencil. Give each location a unique
number and write down its actual ground coordinates.

Once you’ve identified at least four well-placed control points,
you can place your map on the tablet and attach it with masking
tape. You don’t have to align the map precisely on your tablet;
ArcMap corrects any alignment problems when you register the
map and displays such adjustments in the error report.

The error report includes two different error calculations: a point-
by-point error and a root mean square (RMS) error. The point-by-
point error represents the distance deviation between the
transformation of each input control point and the corresponding
point in map coordinates. The RMS error is an average of those
deviations. ArcMap reports the point-by-point error in current
map units. The RMS error is reported in both current map units
and digitizer inches. If the RMS error is too high, you can
reregister the appropriate control points. To maintain highly
accurate data, the RMS error should be kept under 0.004 digitizer
inches. For less accurate data, the value can be as high as

0.008 digitizer inches.
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Registering your
paper map

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

Registering your map involves
recording the ground coordinates
for the control points you
identified while preparing your
map. These are recorded using
the Digitizer tab of the Editing
Options dialog box. You must
first use the digitizer puck to
digitize the control points on the
paper map; with the puck over
each control point on the map,
press the button you configured
to perform a left mouse click.
You must then type the actual
ground coordinates for each
control point.

When registering your map, you
have the option of saving the
ground coordinates you entered
for later use—for example, if you
want to reregister your map or
register another map that uses the
same control points. These »

For information on configuring
puck buttons and establishing
control points, see ‘Setting up your
digitizing tablet and preparing
your paper map’in this chapter.

USING A DIGITIZER

Registering your map for
the first time

1. After adding a layer to your
map, click the Editor menu
and click Start Editing.

2. Click Editor and click Options.
3. Click the Digitizer tab.

4. With the digitizer puck,
digitize the control points you
established earlier on your
paper map.

A record appears in the X
Digitizer and Y Digitizer
columns for each control
point you digitized.

5. Type the actual ground
coordinates for each control
point in the X Map and Y Map
fields.

An error in map units is
displayed at each control
point. An RMS error is
displayed in map units and in
digitizer inches.

6. Click OK to register the map

and close the Editing Options
dialog box.
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ground coordinates are stored in
tic text files.

After you’ve entered the ground
coordinates, ArcMap displays an
error at each control point as well
as an RMS error. If the RMS
error is too high—greater than
0.004 digitizer inches for highly
accurate data or greater than
0.008 digitizer inches for less
accurate data—you can register
the appropriate control points
again. For more information on
errors, see “Setting up your
digitizing tablet and preparing
your paper map’ in this chapter.

Missing Digitizer tab

If you installed ArcInfo before
installing your digitizer, the
Digitizer tab may be missing from
the Editing Options dialog box. To
add the tab, you must register the
digitizer.dll file. Go to the DOS
prompt, type “cd” followed by the
path to the directory where you
installed ArcInfo
(%ARCHOME%\bin), and type
“regsvr32 digitizer.dll”. When you
restart ArcMap, the Editing
Options dialog box will have the
Digitizer tab.
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Saving new ground
coordinates

1. Follow steps 1 through 5 for

registering your map for the
first time.

2. Click Save.

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

4. Click Save.
5. Click OK.

E diting Options EHE
General Digitizer | Topologyl Versioningl
Paint | % Digiizer | * Digizer | %Map | ¥Map | Enar |
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I™ Enabled Clear | Load... Save...
_ Digitizer Location [ 3,7
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Ok I Cancel | Apply |
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E ContralPaintz.kxt
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File: name: Iparcelpoints L Save
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Removing records

If you want to remove all the
ground coordinate records and
start over, click Clear on the
Digitizer tab. To remove an
individual record, click the number
in the Point column corresponding
to the coordinates you want to
remove and press the Delete key.

Adding records

If you want to add additional
control points after entering a few,
click below the last record with the
mouse and digitize the new points
with the digitizer puck.

Digitizer location

The Digitizer tab also displays the
current x,y location of the digitizer
puck on the tablet. The coordinates
change as you move the puck
along the tablet surface. This helps
orient you to the location you re
digitizing.

USING A DIGITIZER

Registering your map
using existing tic files or
saved coordinates

1. After adding a layer to your

map, click the Editor menu
and click Start Editing.

2. Click the Editor menu and
click Options.

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

5. Navigate to the file you want
to use.

6. Click Open. »

Editing Options

General Digitizer | Topologyl Versioningl

Paint | % Digitizer | ¢ Digiizer [ XMap  [Map | Enor |
I= | Efictied LClear | Load... | Save.. |
Digitizer Lacation [ %]
Fik4S Errar: I map unitz ’7
I inches
’TI Cancel A

| 3 digitizing

= 8l &l =EE

IEontrolPoints.txt

File name:

Open :I—

Files of type: | Test file [*.4t)

™ Open as read-only

d Cancel |
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Digitizing accuracy
Always register your map at the
start of each digitizing session,
even if this means registering the
same map more than once. Your
paper map might shift between
sessions; reregistering helps
ensure that your digitizing is
accurate.
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The ground coordinates
appear under the X Map and
Y Map fields.

Click the first record and
digitize the first control point
with the digitizer puck.

Digitize each of the other
control points.

The digitized coordinates
appear in the X Digitizer and
Y Digitizer columns. An error
is displayed for each control
point, and an RMS error is
displayed in map units and in
digitizer inches.

Click OK to register the map.

The ground coordinates are displayed.

E diting Options

General Digitizer I Topologyl Versioningl

Paint | % Digtizer | ' Digiizer | % Map [ Map | Errer |
711507 543420

2 713030 943420
3 713040 942430
4 711300 942430

I”| Enatied Clear | Load... Save...

FitdS Error: map units

l—
l— inches

" Drigitizer Location [ #,7]

Ok I Cancel Apply

The digitized coordinates are displayed.

Editing Options

General Digitizerl opologyl Versioningl

F'ointl * Digifizer | i Digitizer | 2 bap | ' kap | Ermor |
i 1169 5028 711907 943420 0.3985

2 5300 5007 713030 943420 0.3920

3 530 1368 713040 942430 0.3924

4 111 1354 711900 942430 0.3929

I Enabled LClear I Load... Save...

; Digitizer Location [ Y]
RIS Errar: Ig_3954 map uhits ’7 1111 1354
Ig_gggg inches

0 I ok Cancel Apply
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Creating features using a digitizer

It’s easy to digitize features in ArcMap. You can digitize features
into a new map layer or edit an existing layer.

Digitizing modes

Digitizing tablets generally operate in two modes: digitizing
(absolute) mode and mouse (relative) mode.

In digitizing mode, the location of the tablet is mapped to a
specific location on the screen. In other words, moving the
digitizer puck on the tablet surface causes the screen pointer to
move to precisely the same position. When you are in digitizing
mode, you can only digitize features; you can’t choose buttons,
menu commands, or tools from the ArcMap user interface
because the screen pointer is locked to the drawing area.

In mouse mode, the digitizer puck behaves just like a mouse;
there is no correlation between the position of the screen pointer
and the surface of the digitizing tablet, but you can choose
interface elements with the pointer.

ArcMap lets you switch between digitizing and mouse modes
using the Editing Options dialog box. This means you can use the
digitizer puck to both digitize features and access user interface
choices (as a substitute to the mouse) as you digitize.

Whether your digitizer is in mouse mode or digitizing mode, you
can still use your mouse at any time to choose interface elements.

Two ways to digitize features on a paper map

You can digitize features on a paper map in two ways: using point
mode digitizing or stream mode digitizing (streaming). You can
switch back and forth between the two modes as you digitize by
pressing F8.

USING A DIGITIZER

Digitizing by point

When you start a digitizing session, the default is point mode.
With point mode digitizing, you convert a feature on a paper map
by digitizing a series of precise points, or vertices. ArcMap then
connects the vertices to create a digital feature. You would use
point mode when precise digitizing is required—for example,
when digitizing a perfectly straight line.

Digitizing using stream mode

Stream mode digitizing (streaming) provides a quick and easy
way to capture features on a paper map when you don’t require as
much precision—for example, to digitize rivers, streams, and
contour lines. With stream mode, you create the first vertex of the
feature and trace over the rest of the feature with the digitizer
puck. When you’re finished tracing, you use the puck to complete
the feature.

As you stream, ArcMap automatically adds vertices at an interval
you specify; this interval, expressed in current map units, is
called the stream tolerance. You can change the stream tolerance
at any time, even while you’re in the process of digitizing a
feature.

You can also digitize using stream mode when you create features
“frechand” with the sketch construction tools. You can digitize in
stream mode with the Sketch tool, for example, in the same way
you do from a paper map. The only difference is that you use the
mouse pointer to digitize freechand.
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Digitizing
features in point
mode

Point mode digitizing works the
same way with a digitizer as with
“freehand” digitizing with the
Sketch tool; the only difference
1s that with the digitizer you’re
converting a feature from a paper
map using a digitizer puck
instead of a mouse.

Point mode digitizing involves
converting point, line, and
polygon features from a paper
map by digitizing a series of
precise points, or vertices. You
digitize each vertex by pressing
the puck button you configured
to perform a left mouse click. To
finish the feature, press the puck
button you configured to perform
a left double-click. ArcMap
connects the vertices to create a
digital feature.

Before you begin digitizing, you
must set the digitizer to work in
digitizing mode, rather than in
mouse mode; this constrains the
screen pointer to the digitizing
area. When the puck is in »

For information on configuring
puck buttons and establishing
control points, see ‘Setting up your
digitizing tablet and preparing
your paper map ' in this chapter.
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—_

Click Editor and click Options.
2. Click the Digitizer tab.
3. Check Enabled to use the

puck in digitizing mode.
Click OK. »

| [edter ~ |
Start Editing
Stop Editing
Save Edits
Move...
Split...
/" Divide...
Buffer...

SO

Copy Parallel...
Ierge

Wity

| tersect
Clip...

@ Irtegrate

e Walidate Selection...

Snapping...

. O

Editing Options

General  Digitizer | Topolog_l,ll Versioningl

Point | % Digiizer | ¥ Digieer | ¥Map [ Map | Emor
1 1163 5028 711907 943420 0.2925
2 5300 5007 1030 943420 0.2320
3 5301 1368 713040 942430 0.2924
4 1 1394 7115900 942430 0.2929
LClear | Load... Save..
_ Digitizer Lacation [ %]
Rit45 Error: ID_3954 Tnap urits 111 1394

ID.DD29 inches

3]

Ok I Cancel Apply
1
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digitizing mode, you must use
your mouse to choose items in
the ArcMap interface—unless
you have used VBA, or another
development programming
language, to configure additional
puck buttons to run specific
ArcMap commands.

Tip

Snapping

To help you digitize features in a
precise location on an existing
layer, you can use the snapping
environment. For information on
snapping, see Chapter 4, ‘Creating
new features’.

Tip
Deleting vertices
Click the Undo button on the

ArcMap Standard toolbar to delete
a vertex as you digitize.

See Also

For information on creating
features by digitizing freehand with
the sketch creation tools, see
Chapter 4, ‘Creating new fea-
tures’.

See Also

For information on configuring
puck buttons with programming
code, see ‘Setting up your
digitizing tablet and preparing
your paper map’in this chapter.

USING A DIGITIZER

. Click the tool palette

dropdown arrow and click the
Sketch tool.

. With the digitizer puck,

digitize the first vertex of the
feature.

. Trace the puck over the

feature on the paper map,
creating as many vertices as
you need.

. Finish the feature by pressing

the appropriate puck button.
The feature is created.

Ediar ~ | & |2+
00— (2
& A

6]
7

The feature is created.
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Digitizing
features in
stream mode

When you digitize line or
polygon features from a paper
map in stream mode (streaming),
you create the first vertex of the
feature by pressing the digitizer
puck button you configured to
perform a left mouse click. You
then trace over the rest of the
feature with the digitizer puck.
When you’re finished tracing,
press the puck button you
configured to perform a left
double-click to complete the
feature.

Before starting to digitize in
stream mode, you must set the
stream tolerance—the interval at
which ArcMap adds vertices
along the feature you’re digitiz-
ing. Because the default stream
tolerance 1s 0, you must enter a
tolerance value before you start
digitizing or the vertices will join
together or overlap each other.
You can change the stream
tolerance any time in the
digitizing process.

You must also specity the
number of streaming vertices you
want to group together. The
number you set tells ArcMap
how many vertices to delete
when you click the Undo button.
For example, if you set this »
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Setting the stream
tolerance

1.

Click the Editor menu and
click Start Editing.

Click the Editor menu and
click Options.

3. Click the General tab.
4. Type the stream tolerance (in

map units) in the Stream
tolerance text box.

Click OK.

Editing Options

General | Digitizerl Topologyl Versioningl

decimal places

I pisels j

Stretch geometry proportionately when
moving a vertes

Dizplay measurements using |4

Snapping tolerance: I?

Stream Mode

Stream tolerance: ISE‘ nap units

Group ISD pointz together when streaming

oK

Cancel I Apply

Setting the number of
vertices to be grouped

1.

A

Click the Editor menu and
click Options.

Click the General tab.

3. Type the number of vertices

you want to group together.
Click OK.

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

Editing Options

General | Digitizerl Topologyl Versioningl

Display measurements ugsing |4 decimal places

Snapping tolerance: I?

I pixels j

Stretch geometry proportionately when
mowing a werkes

Stream Mode

Stream tolerance: IED mhap urits
Group |5q points together when streaming

aK

Cancel Lpply
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number to 20 and click the Undo
button while you’re digitizing a
feature, ArcMap deletes the last
20 digitized vertices from your
feature.

To begin digitizing in stream
mode, you must choose Stream-
ing from the Sketch tool 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 features in a
precise location on an existing
layer, you can use the snapping
environment. For information on
snapping, see Chapter 4, ‘Creating
new features’.

USING A DIGITIZER

Digitizing a feature in
stream mode

1. Click the Editor menu and
click Options.

2. Follow steps 3 and 4 for
setting the stream tolerance.

3. Follow step 3 for setting the
number of vertices to be
grouped.

4. Click the Digitizer tab.

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

6. Click OK.

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

Editing Options

General  Digitize |T0pology| Versioningl

Paint |  Digtizer | * Digiizer | % Map [t Map | Erar |
1 1169 5028 7114907 943420 0.3385
2 5300 5007 713030 943420 0.3980
3 530 1368 713040 942430 03924
4 1111 1394 7114900 942430 035929
Llear | Load... Save..
_ Digitizer Location [ &7 —————
RIS Errar: Ig_3954 map urits 1111 1994
Ig_gggg inches

k. I Cancel Apply

Editar -| k ]?l:

Q12
& A4
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Choosing interface
elements while streaming
When you 're in the process of
digitizing a feature in stream mode
and want to interact with the
ArcMap interface using your
mouse—for example, to change the
stream tolerance or undo an
action—you must first switch back
to point mode by pressing F'8. After
you have finished interacting with
the interface, you can resume
streaming by pressing F8 again.

Configuring a puck button
for streaming

Instead of choosing Streaming
from the context menu, you can
configure one of your puck buttons
using any development program-
ming language, such as C++ or
VBA, to activate stream mode
digitizing. To learn more about
configuring your puck buttons and
customization in general, see
Exploring ArcObjects.
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8. With the mouse pointer, right-

click anywhere on the map
and click Streaming.

9. With the digitizer puck,

digitize the first vertex of the
line or polygon feature.

10.Trace the puck over the
feature on the paper map.

ArcMap creates vertices at
the stream tolerance you
specified.

11. Finish the feature by pressing
the appropriate puck button.

The feature is created.

Angle... Chrl+s
Deflection... Cirl+F
Length... Chrl+L
Change Length

Abzolube 3, Y. F&
Deltai. ... Chrl+D
AngledLength... Chil+G
Parallel Chrl+F
Perpendicular Ctrl+E
Segment Deflection... F7

Feplace Sketch

Tangent Curve... Chrl+T

Streaming

Delete Sketch  ChlDelete
Finizh Sketch F2
Square and Finish

Firizh Part

I i

—0

S

The feature is created.
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Creating features from other features

IN THIS CHAPTER

e Copying a line at a specific
interval

e Creating a buffer around a feature

e Creating a mirror image of a
feature

* Merging features from the same
layer into one feature

e Combining features from different
layers into one feature

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

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

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

2. Click the line you want to
copy.

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

J Editor |ﬂ| &~
|

Target |gaz
| o wmaing
pipes
new_streets
gas
properky
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CREATING FEATURES FROM OTHER FEATURES

4. Click Editor and click Copy
Parallel.

5. Type the distance (in map
units) from the original
feature where you want to

copy the line and press Enter.

A parallel copy of the line is
created at the specified
distance.

J Editor ~ ‘

Start Editing
Stop Editing

Save Editz

Move. .

Spiit...

" Divide...

S Buffer...
ﬂ Copy Parallel..

[dErae

el
|rtersent
[Elipn.

g Intearate

v Walidate Selection. .

Snapping...

Options...

[15000

The line is copied
parallel and to
the left of the
original feature at
a distance of

150 map units.
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Creating a buffer
around a feature

You can create a buffer around a
feature using the Buffer com-
mand. For instance, you might
use Buffer to show the area
around a well that’s contaminated
or to represent a floodplain
around a river.

You can buffer more than one
feature at a time, but a separate
buffer will be created around
each feature.
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1. Click the Edit tool.
. Click the feature or features

around which you want to
create a buffer.

. Click the Target layer

dropdown arrow and click the
layer with the type of features
you want the buffer to be.
(This can only be a line or
polygon layer.) »

J Editor |ﬂ| &~

G = W=

contamination zone E
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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.

Stark Editin)

A buffer is created at the
specified distance.

|_ Buffer...

jil=if =3

|_| I Ii':l i

Distance x|

R -

A buffer of

1,000 map units is
created around the
point.
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Creating a mirror
image of a
feature

The Mirror task creates a mirror
image of selected features on the
other side of a line you create.
You might use the Mirror task to
create houses in a housing
development where houses are
mirror images of the ones on the
opposite side of the street.

»

Also, as shown in the example,
the Mirror task provides an easy
way to add gas services to parcels
that mirror the services on the
other side of the street.

Other ways to construct a
line

You can also use the Distance—
Distance and Intersection tools to
create the endpoints of the line.
For more information, see
‘Creating point features and
vertices’ in Chapter 4.
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. Click the Edit tool.
. Click the feature or features

. Click the Current Task

. Construct a line by clicking I

that you want to mirror.

dropdown arrow and click

J Editor |ﬂ| &~

Mirror Features.

. Click the tool palette

dropdown arrow and click the
Sketch tool.

once on the startpoint and
once on the endpoint. »

e HTﬁF Task

e

kdirror Features j

Create Mew Feature

Auto Complete Polygon

Select Features Uszing a Line
Select Features Uzing an frea
Ewtend/Trim Features

irmor Features
t odify Feature
Fiezhape Feature

Cut Polpgon Features

EpiTiNG IN ARcMaP



After you digitize the end- New features
point, a mirror image of the
feature or features is created. [ I

CREATING FEATURES FROM OTHER FEATURES 165



Merging features
from the same
layer into one
feature

The Merge command combines
features from the same layer into
one feature. The features must be
part of a line or polygon layer.
You could use the Merge
command to combine two parcels
into one.

You might also want to merge
nonadjacent features to create a
multipart feature. For example,
you could merge the individual
islands that make up Hawaii to
create a multipart polygon
feature.

When you merge features in a
geodatabase, the original
features are removed and the
new feature’s attributes are
copied from the feature that was
selected first. If you merge
coverage or shapefile features,
the attributes 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.)

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

J Editor |ﬂ| &~

Landuze Parcels

- Lltility device
- Ulkility ds_ckt
Landuse streetedge
Landusge centerline
- Landuse building
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4. Click Editor and click Merge.

The selected features are = =
merged into one. atart Bt

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 a new rock classifica-
tion layer given selected clay and
quartz polygons in an existing
rock composite layer. You would
use the Union command to
combine the clay and quartz
features to create a new, multi-
part sedimentary rock feature in
the rock classification layer.

When you use the Union
command, the features you
combine must be from layers of
the same type—Iine or polygon.
The new feature is created in the
current layer with no attribute
values.
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. Click the Edit tool.
. Click the features that you

want to combine into one.

(The features may be from
different layers, although they
must be the same layer
type—line or polygon.)

. Click the Target layer

dropdown arrow and click the
layer to which you want the
new feature to belong. »

J Editor |ﬂ| &~

zales territory - C E

- zales kerritary -
- zales teritony -

- zales teritony -
- ZIP Codes

- counties

- shates

- parks

- girports

- lakes

@l ™ -

=
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4. Click Editor and click Union.

The selected features are
combined into one.

atart Edrtig,

Unian

[Eifa....

ZIP Codes are combined into one sales territory.
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Creating a
feature from
features with
common areas

The Intersect command creates
a new feature from the area
where features overlap. For
instance, you might create a
new sales territory out of
overlapping trade areas.

You can find the intersection
between features of different
layers, but the layers must be of
the same type—Iline or polygon.
The original features are main-
tained, and the new feature 1s
created in the current layer with
no attribute values. You must
enter attribute values for the new
feature yourself.
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1. Click the Edit tool.

2. Click the features from whose
intersection you want to
create a new feature.

(The features may be from
different layers, although they
must be the same layer
type—line or polygon.)

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

(The layer must be of the
same type as the selected
features—line or polygon.) »

J Editor |ﬂ| &~

sales teritory - C E
- gales berritory -
i sales territary -
< kerritory -
ales berritory -
ZIF Codes
counties

o states

parks

airports

L lakes

§l & I

o
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4. Click Editor and click Inter-

CREATING FEATURES FROM OTHER FEATURES

sect.

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 This chapter shows you how to modify features that already exist in your
(7 _ database. Suppose you need to change the shape of a parcel to
* Splitting a line or polygon 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
 Extending a line 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.

e Trimming a line

e Flipping a line : . . i
s These are just a few examples of how easy it is to modify features while

* Placing points along a line editing in ArcMap. The editing tools, commands, and tasks provide a variety
of ways to make changes to existing features.
* Reshaping a line or polygon

e Adding and deleting sketch
vertices

* Moving a vertex in a sketch

e Changing the properties of a
sketch

e Scaling features
e Clipping features

e Stretching geometry proportion-
ately
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Splitting a line or Splitting a line manually Edior | M o2

polygon 1. Click the Edit tool.
. . 2. Click the line you want to
Using the editing tools, you can split.
easily split line and polygon ) .
Rernaes, 3. Click the Split tool.

4. Click the spot on the line

To manually split one line into ) -
where you want it to split.

two, use the Split tool. The line 1s
split at the location where you The line is split into two
clicked with the mouse. The features.

attributes of the original line are

copied to each of the new lines.

In the example shown, the Split

tool 1s used to divide a street

centerline into two features in

anticipation of a new centerline

being added between the parcels.

You can also split a line into two

using the Split command on the ;'*j =) | Py |
Editor menu. Use the Split

command when you know the e
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 a line at a

certain percentage of the original

length. You might use the Split »

Using snapping to split a
line

If you want to use the Split tool to
split a line at a specific vertex, use
the snapping environment to snap
the pointer precisely to the vertex.
For more information on snap-
ping, see Chapter 4, ‘Creating new
features’.
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command to split a power line at Splitting a line at a

a known distance along the line specified distance or
when you want to add an
electrical pole that requires its percentage

oOwn Service. 1. Click the Edit tool.

The Split dialog box displays the 2. Click the line you want to
length of the original feature in split.

current map units to help you . . . .
ol i aCCIIl)I‘ately Whenpy}(])u sl 3. Click Editor and click Split. »
the line using the Split command,
the attributes 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

Editar -| -

J Editor = |

Start Editing
Stop Editing
Save Edits

Move...

O

" Divide...

% Buffer..

4 Copy Parallel..
[ferae
U ricir
Iritersect
Clip..

£ Integrate

#% Validate Selection...
Snapping...

Options...
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Controlling how attributes
are handled

If you 're working with
geodatabase features, you can set
up split policies that control the
behavior of an objects attributes
when it is split. For more informa-
tion on split policies, see Building
a Geodatabase.
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. Click the first Split option to

split the feature at a certain
distance.

Click the second Split option
to split the feature at a certain
percentage of the whole.

. Type a distance or percent-

age, as desired.

. Click Forward if you want to

split the feature starting from
the first vertex.

Click Reverse 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 <]

Feature Length: 293 4541 -
s % +-@
— Split Cancel |

——i+ Distance along the feature

|1 20,3520

()

——"" Percentage of the feature length

r— Orientation

* Fomard — e

" Reverse

o

The line is split into two

according to the distance and
orientation you specified.
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Tip

Cutting a polygon shape
out of a polygon

You can use the Cut Polygon
Features task to create a sketch
that acts like a “cookie cutter”,
splitting the polygon in two.
Simply create a line sketch that
closes in on itself by double-
clicking precisely on the first
vertex of the sketch to finish it.

Other ways to construct a
sketch

You can also use the Distance—
Distance tool, the Arc tool, or the
Intersection tool to create a
sketch. For more information, see
Chapter 4, ‘Creating new
features’.

EDITING EXISTING FEATURES

Splitting a polygon
1. Click the Edit tool.

2. Click the polygon you want to
split.

3. Click the Current 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.

J Editar = | [ |ﬁ|: | Task: | Create Mew Festure j |
6——.? {_' 6) Auto Complete Polpgon
A+ 5

Create Mew Feature

Select Features Uzing a Line
Select Features Using an Area
Ewtend/Trim Features

Mirror Features
Muodify Feature
|Fesh
LCut Polugon Feat

The sketch “cuts” the

polygon into two features.
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Trimming a line

The Trim command on the
Sketch context menu reduces
the length of a line, trimming a
distance you specity from the
last vertex.

The Trim task in the Current
Task dropdown list also trims
lines, but instead of trimming
them a given distance, the Trim
task uses a sketch you draw. »

Shortcut for modifying
features

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

Tip

Trimming from the first
vertex of a line

You can trim a line from the first
vertex instead of the last. See
‘Flipping a line’in this chapter.

Tip

Shortcuts for finishing a
sketch

When you 're finished modifying a
sketch, you can press F2 to finish
it. Simply selecting another feature
with the Edit tool will also finish
the sketch.
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Trimming a specific
length from the last point

1.

Click the Current 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.

Right-click over any part of
the line and click Trim.

Type the length you want to
trim from the line (beginning
at the last vertex marked in
red) and press Enter.

The line is trimmed.

When finished modifying the
line, right-click over any part
of the sketch and click Finish
Sketch.

Editor = ”_'.‘ @« Task [Modiy Feature

[
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Extend/Trim Features
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Reshape Feature
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Finish Sketch F2
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20 map units are trimmed from the original line.
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This 1s useful if you don’t know
the exact distance you want to
trim but have a physical bound-
ary where the features should end
or begin.

Suppose your database has some
roads that should end at the
coastline, but overshoot it
instead. Using the Trim task,
you can draw a line sketch on
top of the coastline and the
lines will be trimmed where you
have drawn the sketch.

Portions of the lines that are on
the right side of the sketch are
trimmed. The right side of the
sketch 1s based on the direction
in which the sketch was drawn.
Imagine riding a bicycle along
the sketch in the direction »

Other ways to construct a
sketch

You can also use the Distance—
Distance tool, the Arc tool, or the
Intersection tool to create a sketch.
For more information, see
Chapter 4, ‘Creating new fea-
tures’.

Shortcuts for finishing a
sketch

You can double-click on the last
vertex of a sketch to finish it. You
can also press F2.

EDITING EXISTING FEATURES

Trimming based on a line
you draw

1. Click the Current 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.

6. Right-click anywhere on the
map and click Finish
Sketch. »

?
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in which the vertices were The lines are trimmed on the
added. If you looked to your right side of the line you
right, you would be looking at constructed.

the right side of the sketch.

The lines are trimmed where the sketch was drawn.
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Extending a line

The Extend task is the opposite
of the Trim task, extending
selected lines to a line you
construct. Consider the roads and
coastline example shown in the
Trim task. If your database has
some roads that should end at the
coastline, but instead stop short,
you could use the Extend task.
By drawing a sketch on top of
the coastline, you can extend the
roads to the sketch you drew.

Other ways to construct a
sketch

You can also use the Distance—
Distance tool, the Arc tool, or the
Intersection tool to create a sketch.
For more information, see
Chapter 4, ‘Creating new fea-
tures’.

EDITING EXISTING FEATURES

—_

Click the Current Task
dropdown arrow and click
Extend/Trim Features.

Click the Edit tool.

Click the line or lines you
want to extend.

Click the tool palette

dropdown arrow and click the

Sketch tool.

Construct a line to which you
want to extend the selected

line or lines.

Right-click anywhere on the

map and click Finish
Sketch. »
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The lines are extended to the
line you constructed.

The lines are extended to where the sketch was drawn.
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Flipping a line

When you modify a line by
trimming or extending it, the line
1s automatically trimmed or
extended from its last vertex.

However, if you prefer to trim or
extend a line from the first vertex
instead of the last, you can use
the Flip command. The Flip
command reverses the direction
of a line so that the last vertex of
the sketch becomes the first.

EDITING EXISTING FEATURES

. Click the Current Task

dropdown arrow and click
Modify Feature.

2. Click the Edit tool.
3. Click the line whose direc-

tion you want to change.
Right-click over any part of

the sketch and click Flip.

The sketch becomes inverted
(the first vertex becomes the
last, marked in red).

. When finished modifying the

line, right-click over any part
of the sketch and click Finish
Sketch.
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The first and last vertices of the line are reversed.
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PIaCing pOintS 1. Click the Edit tool. Editar | ~ ? .

. 2. Click the line you want to
along a line Gvide.
The Divide command creates 3. Click the Target layer
points at a given interval along dropdown arrow and click the o
a line. For instance, you could point layer containing the
use Divide to place utility poles type of points you want to
along a primary. place along the line. Uity dovio E
You can create a specific 4. Click Editor and click I 7 i e
number of points that are Divide. » - Lty ds_ckt
evenly spaced, or you can - Landuse streetedge
create points at a distance - Landuse centerline
interval you choose. Landuze buildings

i Landuse Parcels
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EDITING EXISTING FEATURES

5. Click the first option and type

a number to place a specific
number of points evenly
along the line.

Or click the second option
and type a number to place
the points at a specific
interval in map units.

. Click OK.

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

of

Divide

[ o ]

Place |2 points along the line, spaced evenly

uriits

Cancel |

b |1 oo
Ok
)

-— » .

The line is divided by points.
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Reshaping a line
or polygon

The Reshape Feature task lets
you reshape a line or polygon
by constructing a sketch over
the feature. The feature takes
the shape of the sketch from the
first place the sketch intersects
the feature to the last.

When you reshape a polygon,
if both endpoints of the sketch
are within the polygon, the

shape 1s added to the feature. »

Other ways to construct a
sketch

You can also use the Distance—
Distance tool, the Arc tool, or the
Intersection tool to create a sketch.
For more information, see
Chapter 4, ‘Creating new fea-
tures’.
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. Click the Current 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. »

?
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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.
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Adding and
deleting sketch
vertices

You can easily add vertices to or
delete vertices from a sketch
using the Insert Vertex and
Delete Vertex commands on the
Sketch context menu. By adding
or deleting vertices, you can
reshape a feature when you
obtain new or better geographic
data.

Suppose you have an existing
layer with curb lines and receive
an aerial photo that shows that
the lines in the layer are incor-
rectly shaped. Using the aerial »

Adding vertices from the
last vertex

You can add vertices to a feature
beginning from the last vertex of
the sketch. Click the Edit tool and
double-click the feature to see its
sketch. Then, click the Sketch tool

to begin digitizing vertices.
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Adding a vertex to a
sketch

. Click the Current Task

dropdown arrow and click
Modify Feature.

. Click the Edit tool and click
the line or polygon to which
you want to add a vertex.

. Move the pointer to where
you want the vertex inserted

and right-click.

. Click Insert Vertex.

A vertex is added to the
sketch.

. When finished modifying the

line, right-click over any part
of the sketch and click Finish
Sketch.
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Delete Sketch Chrl+Delete
Firizh Sketih Fz2
Finish Part

Froperties...

A new vertex

is added to
the sketch.
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photo as a backdrop, you can add
vertices to the curb lines as
needed and then reshape the
feature to match the photo by
moving the vertices to new
locations. You can also reshape
the curb line features by deleting
existing vertices from their
sketches.

To learn how to move a vertex, see
‘Moving a vertex in a sketch’ in
this chapter.

EDITING EXISTING FEATURES

Deleting a vertex from a
sketch

1. Click the Current Task
dropdown arrow and click
Modify Feature.

2. Click the Edit tool.

3. Click the line or polygon from
which you want to delete a
vertex.

4. Position the pointer over the
vertex you want to delete
until the pointer changes.

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.
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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.

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.

The Sketch context menu also
provides a way to move a »

190

Dragging a vertex

1.

Click the Current Task
dropdown arrow and click
Modify Feature.

. Click the Edit tool and click

the line or polygon whose
vertex you want to move.

Position the pointer over the
vertex you want to move until
the pointer changes.

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.
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vertex relative to its current
location. Suppose an electrical
pole must be moved 15 feet east
and 5 feet north of its current
location due to a road widening.
Before moving the pole, you
must reshape its electrical line so
that the pole can connect to the
line in the new location; you can
do this by moving the vertex of
the electrical line on which the
pole sits using relative (delta)
X,y coordinates.

The original location of the
vertex as the origin (0,0) 1s used,
and the vertex 1s moved to the
new location using the map unit
coordinates you 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.

Maintaining a feature’s
shape when moving a
vertex

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

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.

Right-click and click Move To.

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

The vertex is moved. »
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Undoing a vertex move

If you move a vertex and don 't
want it to stay in the new location,
click the Undo button on the
ArcMap Standard toolbar. The
vertex returns to its last position.
Click the Redo button if you want
to move the vertex back to the new
location.
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Right-click over any part of
the sketch and click Finish
Sketch.

The feature is reshaped.

The feature is reshaped.
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Moving a vertex relative
to its current location

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.

Right-click and click Move.

5. Type the delta x,y coordi-
nates where you want to
move the vertex. »

todify Feature j
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The vertex is moved.

. Right-click over any part of

the sketch and click Finish
Sketch.

The feature is reshaped.

The vertex is moved
according to the
coordinates you
specified.

The feature is reshaped.
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Changing the
properties of a
sketch

When creating a new feature or
modifying an existing one, you
can easily change the properties
of the sketch shape using the
Sketch Properties dialog box.

Using the Sketch Properties
dialog, you can remove parts
from a multipart feature, insert
and delete vertices, and alter the
m- and z-values of vertices.

Suppose you are editing a layer
that contains river features whose
shapes contain too many vertices.
You could use the Sketch
Properties dialog box to select
unwanted vertices and delete
them.

Tip
How do | know which
vertices | have selected?

As you select vertices in the dialog
box, they turn orange on the map.

EDITING EXISTING FEATURES

Deleting multiple vertices
from a feature

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

2. Click the Current 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 and Ctrl
keys to select more than one
vertex.

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

The vertices form the sketch.
6. Click Finish Sketch.
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the point.

Insert vertices after a
selected vertex
You can insert vertices either

before or after the vertex that you
right-click on top of.

2. Select the vertex before

which you wish to insert a
new vertex.

3. Right-click the selected vertex
and click Insert Before.

Delete Sketch  Chl+Delete

Finish Sketch F2
Finigh Part

Proper

Edit Sketch Properties
[% [ = \
0 0 428824 B43313 0000

1 91062 64,9743 0.0000
£6.71 0.0000

e 59 0.0000

[7sert After

Delete

' £9.1578 /./g

Vertex inserted at midpoint

196 EpiTiNG IN ARcMaP



Removing a part from a
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Using the Current Z control
When you add points to the edit
sketch, you can control the z-value

for each vertex using the Current Z
tool.

To use the Current Z tool, you must
first add it to a toolbar from the
Commands tab of the Customize
dialog box. The Current Z tool is
listed in the Editor category.
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Editing z- and m-values
of a feature

1. Click the Edit tool and select
the feature whose z- or m-
values you wish to edit.

2. Click the Current Task
dropdown arrow and click
Modify Feature.

3. Right-click on top of the
sketch and click Properties.

4. Select the vertex you wish to
modify.

5. Click the z or m field in the
table and type a new value.

6. Click Finish Sketch.
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2. Click the feature you want to
You can scale a feature—make scale.
the entire feature larger or . 0
. 3. Click the Scale tool.
smaller—using the Scale tool.
The feature 1s scaled based on the 4. Move the selection anchor if
location of the selection an- necessary.
chor—the small “x” located in 5
the center of selected features.

Scallng features 1. Click the Edit tool. Edior |:'J y .

. Click and drag the pointer
over the feature to scale it as

You might use the Scale tool desired. »

when working with data from a

new source in which the scale is

slightly inaccurate—for example,

subdivision parcels from a

surveyor. You can use the Scale

tool to scale parcels so that they

fit together properly.

To use the Scale tool, you must
first add it to a toolbar from the
Commands tab of the Customize
dialog box. The Scale tool is
available from the Editor

category. For more information —
on adding a tool to a toolbar, see = '::} | ;K | i{l_e
Exploring ArcObjects.

Moving the selection
anchor

To move the selection anchor of a
feature you want to scale, hold the
scaling pointer over the anchor
until the icon changes. Then, click
and drag the anchor to a new
location.
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Scaling more than one when you’re finished scaling
the feature.
feature

You can scale more than one The feature is scaled.
feature at the same time. Simply

select all the desired features and

move the selection anchor to the

desired location before using the

Scale tool.

Undoing scaling

To return a feature to its original
size after scaling it, click the Undo The feature is scaled.
button on the ArcMap Standard

toolbar.

Scale factor

You can scale features using a
scale factor instead of dragging
the mouse. Click the F key to set
the scale factor.
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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 and 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 subdivi-
sion lots.

When using the Discard the
area that intersects option, the
Clip command will buffer the
selected road feature and then
clip all portions of editable
features that are within the
buffered region. Using the
“Preserve the area that inter-
sects” option, all features that
touch the buffered feature will
be deleted.

EDITING EXISTING FEATURES

Select the feature you want
to use to clip features.

Click Editor and click Clip.

Type a buffer value. You can
leave the value as 0 if you
are using a polygon feature
to clip with.

. Click the type of clip opera-

tion you wish to use.

. Click OK to clip the feature.

Buffer Distance: |1 5

When clipping features
" Preserve the area that intersects

i+ Discard the area that intersects

J Editor =

Start Editing
Stop Edting
Save Edits
Move...
Split...

" Divide:

% Bufer

A Copy Parallel...
Ierae;
Wriern;

a Itersest

&5 Interats

#% Walidate Selection...
Shapping.
Optiars...

[« H+—©O
Cancel

o
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Stretching geometry proportionately

Sometimes you want to stretch a feature without changing its
geometry (shape). Suppose you want to change the position of a
feature in relation to other features by moving a vertex. For
example, perhaps the data you have for an electric transmission
system is not as accurate as you would like. However, you have
other layers containing accurate surveyed points that coincide
with some of the transmission towers, power generating plants,
and substations. By moving the vertices of the transmission lines,
you can adjust the positions of the lines to the known surveyed
positions of the features in the more accurate layer. You can
change the positions of these vertices without changing the
general shape of the transmission lines by stretching the features
proportionately.

Proportionate stretching on

When you stretch a feature proportionately, the proportions of the
feature’s segments are maintained, thereby maintaining the
general shape of the feature. This is different from moving a
vertex to reshape a feature.

The graphics below show the difference between moving a vertex
to reshape a feature and moving a vertex while maintaining the
shape of the feature. The three graphics on the top show how a
feature is modified when its upper-right vertex is moved with
proportionate stretching turned on. The three graphics on the
bottom show how the same feature is reshaped when its upper-
right vertex is moved with proportionate stretching turned off.

P

Proportionate stretching off
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Stretching a
feature’s
geometry
proportionately

Within the Editing Options
menu, you can choose to stretch
the geometry of features propor-
tionately when moving vertices.
When you drag a vertex to a new
location with this option turned
on, the proportions of the
feature’s segments are main-
tained, thereby maintaining the
general shape of the feature.

You might want to stretch
features proportionately when
merging data from different data
sources—for example, utility
lines from one source and
subdivision parcels from another.

Suppose the data for the subdivi-
sion parcels 1s very accurate, but
the data for the utility lines 1s not
as accurate. While the shapes of
the utility lines are generally
correct, you want to change the
position of one line relative to
the parcels by moving a vertex.
By stretching the utility line
feature proportionately, you can
make it fit accurately with the
parcels without losing the general
shape of the line. »

EDITING EXISTING FEATURES

. Click the Current Task

dropdown arrow and click
Modify Feature.

. Click the Edit tool and click

the feature you want to
stretch.

3. Click Editor and click Options.
4. Click the General tab.

5. Check the check box to
stretch the feature proportion-

ately.

Uncheck the check box if you

want to reshape the feature
without maintaining propor-
tionate geometry.

. Click OK. »

Editar = ”TI & Task

Modify Feature j

®

Create Mew Feature

Auto Complete Polygon

Select Features Uszing a Line
Select Features Using an Area
Estend/Trim Features

hiror Features
Madity Feature
Reshape Feature

Cut Palvgon Features

J Editar = ‘
Start Editing
Stop Editing
Save Edits

Move.
Split.

/ Divide,

% Buffer...

5 Copy Parallel.
ffErge:
Wity
Iritersect
Clip..

& Integrate

¢ Walidate Selection..

Shapping...

Editing Dptions

Genella| IDigitizell Topo\ogyl Versiomingl

Display measurements using |4 decimal places

Snapping tolerance: IT Iplxels 'I

l!; Sthietch geometry propartionately when
moving a vertes

Stream bod:

Stream tolerance: ID TP urits
Group |5 points together when streaming

[k i Cancel

Apply
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You can turn on proportionate
stretching by checking a box on
the General tab of the Editing
Options dialog box. Uncheck the
box if you simply want to
reshape a feature without
maintaining proportionate
geometry.

To see how stretching a feature
proportionately looks in compari-
son to stretching a feature to
reshape it, see ‘Stretching
geometry proportionately’ in this
chapter.
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7. Position the pointer over the
vertex you want to move until
the pointer changes.

8. Drag the vertex to the desired
location.

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

The feature is stretched
proportionately.

—

A

Insert Yertex
Deletefferesy
e

e i

o -

Trim,

Delete Sketch  Chil+Delete

Finish Sketch
Finish Part

Properties.

proportionately.
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Editing topological features

IN THIS CHAPTER

¢ Integrating topological data

* Moving a shared vertex or
boundary

* Reshaping a shared boundary
* Modifying a shared boundary

e Creating a new polygon with
shared parts

Most vector datasets—whether they are shapefiles, coverages, or feature
datasets—have features that share boundaries or corners. Editing a boundary
or vertex shared by two or more features updates the shape of each of those
features. This is called a topological association.

A topological association means that some parts of the features” shapes share
the same location. In addition, different feature classes in a feature dataset
often share geometry between them. For example, moving a slope boundary
in one feature class would also update a forest stand in another feature class.

The topology tools in ArcMap let you maintain topological associations
between features and between feature classes when you edit shapefiles,
coverages, or feature datasets. In this chapter, you will learn how to use the
topology tools as well as how to create topologically integrated data.

Topological associations in a geometric network are not discussed here; they
are covered in Building a Geodatabase. For detailed information about
topology in general, see Modeling Our World. Information specific to editing
coverage topology is covered in Appendix A, ‘Editing coverages in ArcMap .
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Integrating topological data

Before you edit data that has topological associations, the data
must be topologically integrated so that all features with parts
that should be shared are shared.

Automatic integration

When you begin to edit topological data with the topology tools
in ArcMap, the tools will automatically integrate the area you are
editing if that area has not already been integrated. This involves
checking all feature classes in your feature dataset and making
any boundaries or vertices within a certain distance range
identical, or coincident. This distance range is called the cluster
tolerance. The cluster tolerance determines the range within
which features are made coincident. When you edit data with the
topology tools, ArcMap always integrates the data at the smallest
possible cluster tolerance value.

Manually integrating data

You can also manually integrate shapefiles and geodatabase
feature datasets using the Integrate command. You might
manually integrate data in this way if you want to specify a
cluster tolerance that is different from the one used to
automatically integrate the data.

For example, suppose you specify a cluster tolerance of 5 map
units. Suppose your data had a parcel boundary that should be
shared with the adjacent parcel boundary but was 4 map units
away. After running Integrate, the boundaries of the two parcels
would be made coincident because they were within the cluster
tolerance of 5 map units.

206

To minimize error, the cluster tolerance you choose should be as
small as possible, depending on the precision level of your data.
For example, if your data is accurate within 10 meters, you would
want to set your cluster tolerance no larger than 10 meters and
smaller if possible. The default cluster tolerance is 0,
representing the minimum possible tolerance value. This default
value is applied if you don’t specify a cluster tolerance.
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Integrating data

Before you edit data with
topological associations, it must
be topologically integrated.

As discussed in the previous
section, ArcMap automatically
integrates topological data that is
not already integrated when you
begin to edit it with the topology
tools.

However, if you wish to manu-
ally integrate shapefiles or
feature datasets in a geodatabase,
you can use the Integrate »

Tip

When should | manually
integrate my data?

Use the Integrate command when
you want to integrate your
shapefile or geodatabase feature
dataset using a cluster tolerance
that is different from the minimum
tolerance ArcMap uses when it
automatically integrates your data.

For more information on choosing
a cluster tolerance, see ‘Integrating
topological datain this chapter.

For a description of the different
types of data you can edit in
ArcMap, see Chapter 3, ‘Editing
basics’.

EDITING TOPOLOGICAL FEATURES

. Add the shapefile or feature

dataset you want to integrate
to your map.

. Click the Editor menu and

click Start Editing.

3. Click Editor and click Options.
4. Click the Topology tab.
5. Uncheck the check box only if

you want to integrate the
entire dataset.

Leave it checked if you want
to integrate features in the
current map extent.

. Type the distance range (in

map units) within which you
want features to be coinci-
dent.

. Click OK. »

| [Edtor + |
Start Editing
Stop Editing

Save Edits

Move...

Splt..
/" Divide...
Buffer...
Copy Parallel...

R 2

ferge
e
[Ftersent
Clip...

G Integrate

% Walidate Selection...

Shapping...

T o

Editing Options

i -
General  Topology |Ver3|on|ng|

V' Integrate the visible extent anly

ClusterT olerance ID.DS

(o )

o]

Cancel

Apply
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command on the Editor menu. 8. Click Editor and click Inte- J W|
This involves setting a cluster grate. =
tolerance and specifying whether
you want to integrate the entire
dataset or only the features in the Save Edits
current map extent.

Sitart Edliting
The data is integrated. Sl el

Maove...
The Integrate the visible extent S,
only check box—on the Topol- 7 Divide,.
ogy tab of the Editing Options  Buffer..
dialog box—is checked by 4 Copp Paralel.
default to integrate only the Merge
features in the current map Urion
extent. Uncheck the check box I
only if you want to integrate the Cie..

entire dataset.

.___

#% Walidate Selection...

When you integrate a feature
dataset, you are integrating all of
the feature classes it contains, Shapping..
even the ones that are not visible
on the map. You should therefore
make sure that you know the
contents of your dataset before
you integrate it.

Optioz...

You cannot manually integrate
coverages. When you use the
topology tools to edit a coverage
that is not already integrated, the
coverage 1s integrated automati-
cally using the smallest possible
cluster tolerance.

“Undoing” an Integrate
You can undo an Integrate by

clicking the Undo button on the
ArcMap Standard toolbar-

ﬂm
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Moving a shared
vertex or
boundary

Use the Shared Edit tool to
move parts of features that are
shared. This tool also selects
parts of features on which you
want to use other topology
tools. The Shared Edit tool 1s
designed to select vertices or
boundaries that are shared
between two or more features.

When you select with the
Shared Edit tool, only the
topmost visible vertex or
boundary on the map is
highlighted. However, every
vertex or boundary in the
dataset underneath where you
clicked on the map is actually
selected. This ensures that
when you move part of a
feature that is shared, any
coincident vertices or bound-
aries underneath will move
appropriately, as well as any
vertices or boundaries con-
nected to those parts. This is
true even for feature classes
that aren’t visible on the map.

EDITING TOPOLOGICAL FEATURES

Moving a shared vertex

1. Click the Shared Edit tool.

2. Click the shared vertex you
want to move.

The selected vertex is
highlighted.

3. Drag the vertex to the desired

location.

The location of the vertex is
updated, along with all
coincident vertices or

boundaries in the dataset, as

well as any connected
vertices or boundaries.

The vertex, all coincident vertices and boundaries
in the dataset, and any connected vertices and
boundaries are moved.
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Moving a shared o E
“Undoing a shared edit” boundary
You can undo a shared edit by . .
1. Click the Shared Edit tool.
clicking the Undo button on the Click the Shared Edit too
Standard toolbar. If the edit 2. Click the shared boundary
happened in an area that was you want to move.
automatically integrated, you need

Th lect i
to click Undo twice to remove the higehl?gehet(e:de.d boundary is

automatic integration.

3. Drag the boundary to the
desired location.

The location of the boundary
is updated, along with all
coincident vertices or
boundaries in the dataset, as
well as any connected
vertices or boundaries.

The boundary, all
coincident vertices and
boundaries in the dataset,
and any connected vertices
and boundaries are moved.
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Reshaping a
shared boundary

You can use the Shared Edit
tool to select a shared bound-
ary you want to reshape. The
Reshape Feature task lets the
boundary take the shape of a
sketch you draw from the first
intersection to the last. The
sketch must intersect the
boundary at least twice.

When you reshape a shared
boundary, all coincident vertices
and boundaries, as well as any
connecting vertices or bound-
aries, are reshaped as well.

For more information on reshap-
ing a feature using a sketch, see

‘Reshaping a line or polygon’ in
Chapter 7.

EDITING TOPOLOGICAL FEATURES

1. Click the Current Task
dropdown arrow and click
Reshape Feature.

2. Click the Shared Edit tool.

3. Click the shared boundary
you want to reshape. »

Reshape Feature j

Create Mew Feature

Auto Complete Polygon

Select Features sing a Line
Select Features Using an Area
Eutend/Trim Features

tirror Features

t odify Feature
[Hezhape Feature
Cut Polygon Features

x®|§|
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Other ways to construct a
sketch

You can also use the Distance—
Distance tool, the Arc tool, or the
Intersection tool to create a
sketch. For more information, see
Chapter 4, ‘Creating new
features’.
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4. Click the tool palette
dropdown arrow and click the
Sketch tool.

5. Create a line according to the
way you want the feature
reshaped.

6. Double-click the last vertex to
finish the sketch.

The boundary and all
coincident vertices and
boundaries, as well as any
connecting vertices or
boundaries, are reshaped.

| Edtor v | x| 2)7 |

o2&
o+ 4

—

3

N

The boundary, all
coincident vertices and
boundaries, and any
connecting vertices
and boundaries are
reshaped.
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Modifying a
shared boundary

You can use the Shared Edit
tool to select a shared bound-
ary that you want to modify.
Then, use the Modify Feature
task to see the sketch of the
boundary.

You can modify the sketch
boundary as you would any
feature sketch—by inserting,
deleting, and moving vertices
using the Sketch context menu.

When you modity the boundary
selected with the Shared Edit
tool, all coincident vertices and
boundaries as well as any
connecting vertices or boundaries
are modified accordingly.

Shortcut for modifying
shared boundaries

Instead of using the Modify
Feature task to change a shared
boundary, you can click the Shared
Edit tool and double-click the
shared boundary you want to
modify.

For more information on modify-
ing features, see Chapter 7,
‘Editing existing features’.

EDITING TOPOLOGICAL FEATURES

1.

Click the Current Task
dropdown arrow and click
Modify Feature.

2. Click the Shared Edit tool.

3. Click the shared boundary

you want to modify.

The sketch of the boundary
appears. »

Feshape Feature j ‘

Create Mew Feature

Auta Complete Palygon

Select Features Using a Line
Select Features Using an Area
Extend/Trim Features

tirror Features

Reshape Feature
Cut Polygon Features

ZelE
(2
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4. Modify the sketch as desired.

5. Right-click anywhere over
the boundary and click Finish
Sketch.

The boundary and all
coincident vertices and
boundaries, as well as any
connecting vertices or
boundaries, are modified
accordingly.

The boundary, all coincident vertices
and boundaries, and any connecting
vertices and boundaries are modified.
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Creating a new 1. Click the Current Task Tt Polygon Features =] Fo— E

dropdown arrow and click Creats Mew Featuis

5 - MutiPoint
polygon Wlth Auto Complete Polygon. Shuta Complate Polugaor deuvi'm:m
) Select Features Using a Line
Shared parts 2. Click the Target layer Select Features Using an Area
dropdown arrow and click a Estend/Trim Features
lvaon laver Mirrar Features
Use the Auto Complete polyg yer. Modify Feature
Polygon task to create a new 3. Click the Sketch tool. Reshape Feature

Cut Polygon Features

polygon if it shares part of its
boundary with one or more
existing polygons. This way, it’s
not necessary to re-create the
portion of the polygon that’s
already represented.

4. Create a sketch that starts
and stops at any of the
existing polygon boundaries
to enclose the new polygon
you are creating.

When you create a new You can overshoot the

polygon in this way, all bound- existing boundgries When. J Editar = | - | y |: |
aries and vertices of the you create the line; they will -

polygon are automatically be trimmed automatically. a y III,-- @
shared with the existing 5. Double-click to finish the
polygons. sketch. » ”f “

Using the snhapping
environment to create a
sketch ‘

You can use the snapping environ-

Third
vertex

ment to help you snap to existing Second ___ e
polygon boundaries when creating vertex
a sketch. For more information on
snapping, see Chapter 4, ‘Creating o
new features’.
First ___ [
vertex T
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Any vertices or boundaries
necessary to complete the
polygon are created and
automatically shared. Any
overshoots from the sketch
you drew are removed.

All the vertices and boundaries of the polygon
are created and automatically shared.
Overshoots from the sketch are removed.
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Spatial adjustment

IN THIS CHAPTER The Spatial Adjustment toolbar lets you transform, rubbersheet, and
_ _ edgematch features in your map. It works within ArcMap Editor to provide
* About spatial adjustments a highly productive adjustment environment. Spatial Adjustment supports a

Sl 1ho Spatial Adfustment variety of adjustment methods and will adjust all editable data sources.

toolbar 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
« Choosing adjustment methods snapping, to enhance your adjustments.

Along with the ability to spatially adjust your data, the Spatial Adjustment
toolbar also provides a way for you to transfer the attributes from one

e An overview of the spatial
adjustment process

e Setting the spatial adjustment

ropertie \ . . :
FaRSItag feature to another. This tool is called the Attribute Transfer tool and relies
 Working with links on matching common fields between two layers. Together, the adjustment
and attribute transfer functions available in the Spatial Adjustment tool allow
* Working with link and control you to improve the quality of your data.
point files

e Performing the adjustment

* Transferring feature attributes
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About spatial adjustments

The following section briefly describes the spatial adjustment
methods and related concepts.

Transformations

Transformations convert data from one coordinate system to
another. They are often used to convert data from digitizer or
scanner units to real-world coordinates. Transformations can also
be used to shift your data within a coordinate system, such as
converting feet to meters.

The transformation functions are based on comparing the
coordinates of source and destination points, also called control
points, in special graphical elements called displacement links.
You may create these links interactively, pointing at known
source and destination locations, or by loading a link text file or
control points file.

By default, ArcMap supports three types of transformations:
Affine, Similarity, and Projective.

L

Link

Before Transform

After Transform
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An Affine transformation can differentially scale, skew, rotate, and
translate the data. The graphic below illustrates the four possible
changes:

-

L

Differential Scaling Skew
F 3 9
Py,
Ratation Translation

The affine transformation function is:

X =Ax+By+C
y =Dx+Ey+F

where x and y are coordinates of the input layer and x” and y” are
the transformed coordinates. A, B, C, D, E, and F are determined
by comparing the location of source and destination control
points. They scale, skew, rotate, and translate the layer
coordinates.

The affine transformation requires a minimum of three
displacement links.
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About spatial adjustments

The Similarity transformation scales, rotates, and translates the
data. It will not independently scale the axes, nor will it introduce
any skew. It maintains the aspect ratio of the features
transformed.

The similarity transform function is:
x'= Ax+By+Cy =-Bx+Ay+F
where:

A=s-cost

B=s-sint

C = translation in x direction

F = translation in y direction

and:

s = scale change (same in x and y directions)
t = rotation angle, measured counterclockwise from the x-axis

A similarity transformation requires a minimum of two
displacement links.

The Projective transformation is based on a more complex
formula that requires a minimum of four displacement links.

X' =(Ax+By+C)/(Gx+Hy+1)
y'=(Dx+Ey+F)/(Gx+Hy+1)

This method is used to transform data captured directly from
aerial photography. For more information, please refer to one of

the photogrammetric texts listed in the ‘References’ at the end of
this section.

SPATIAL ADJUSTMENT

Understanding residual and root mean square
(RMS)

The transformation parameters are a best fit between the source
and destination control points. If you use the transformation
parameters to transform the actual source control points, the
transformed output locations won’t match the true output control
point locations. This is known as the residual error; it is a
measure of the fit between the true locations and the transformed
locations of the output control points. This error is generated for
each displacement link.

An RMS error is calculated for each transformation performed. It
indicates how good the derived transformation is. The following
example illustrates the relative location of four destination control
points and the transformed source control points:

4 Destination Control Points

Tranzformed Source
Contral Paints

m Ermors
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The RMS error measures the errors between the destination
control points and the transformed locations of the source
control points.

2 2 2 2
e+ et +e+. . 4o
RS error = 1 z 3 n

The transformation is derived using least squares, so more links
can be given than are necessary.
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Rubbersheeting

Geometric distortions commonly occur in source maps. They may
be introduced by imperfect registration in map compilation, lack
of geodetic control in source data, or a variety of other causes.
Rubbersheeting corrects flaws through the geometric adjustment
of coordinates.

The source layer (drawn with solid lines) is adjusted to the more
accurate target layer.

During rubbersheeting, the surface is literally stretched, moving
features using a piecewise transformation that preserves straight
lines. Similar to transformations, displacement links are used in
rubbersheeting to determine where features are moved.

Conflation applications use rubbersheeting to align layers in
preparation for transferring attributes.
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Edgematching

The edgematching process aligns features along the edge of one
layer to features of an adjoining layer. The layer with the least-
accurate features is adjusted, and the other adjoining layer is
used as the control.

.......................

Source Layer Target Layer

SPATIAL ADJUSTMENT

Attribute transfer

Attribute transfer is typically used to copy attributes from a less
accurate layer to a more accurate one. For example, it can be used
to transfer the names of hydrological features from a previously
digitized and highly generalized 1:500,000-scale map to a more
detailed 1:24,000-scale map.

In ArcMap, you can specify what attributes to transfer between
layers and 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
commands

Adjustment methods
commands

Attribute Transfer
Mapping command

Spatial Adjustment
options Link management

commands
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An overview of the spatial adjustment process

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

1. Start ArcMap.

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

DET‘H%

Open button
New map file button

3. Add the data you want to edit to your map.
KT | $
Add data button

If there are no existing layers for the feature classes you want
to edit, you can create them using ArcCatalog™. For more

information on creating a feature layer, see Using ArcCatalog.

4. Add the Editor toolbar to ArcMap.

%.,fﬂléilh?

Editor Toolbar button

SPATIAL ADJUSTMENT

5. Add the Spatial Adjustment toolbar to ArcMap.

4 |7 Main Menu
|7 Standard
|T Tools
’7 Drawe
[v Ediar
Spatial Adjustment

6. Choose Start Editing from the Editor menu.

J Editar |

Start Editing

Stop Editing

Saye Edits

Mave...
Sl

/" Divide. .

N Euffer..,

A Copy Paralel..
[Merge
Lraiary
Intersect

i,

ﬁ‘ Integrate

5 alidate Seleckion, ..

b = e

EGiOns, .
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7. Click Spatial Adjustment, point to Adjustment Methods, and
click one of the Transformation methods to choose a spatial
adjustment method.

10. Choose Stop Editing from the Editor menu and click Yes when
prompted to save your edits.

J Editor ™ |

| Start Editing

Spatial Adjustment = |

Sek Adjust Dat.

Editing

jon - Affine

i} Adjust Transformation - Projective Save Edts
Preview Window Transformation - Similarity Move,.,
Rubbershest
Links » .
Edge Snap Splt..
;ﬁjv Attribute Transfer Mapping. .. / i
Optians... N Euffer.,
s Copy Paralel,.,.
8 Click the Displacement Link tools to create displacement links. Merge
Lo
Inketsect
A e
l G Integrate
Displacement 5521 Yidate Seleckion...
Link tools E—
Cptions...
9. Perform the adjustment.
There is no need to save the map—all edits made to the
| SRR | database will automatically be reflected the next time you
dj
Set.n just Daka Open the map.
Adjustment Methods »

1

Preview Window

Links »

Arr

e Attribute Transfer Mapping

Options. ..
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Adding the
Spatial
Adjustment
toolbar

Before adjusting geographic

feature data within ArcMap,

you must first add the Spatial
Adjustment toolbar.

Tip

Adding the Spatial
Adjustment toolbar using
the Customize dialog box
Click the Tools menu and click
Customize. In the Customize dialog
box, click the Toolbars tab and
check Spatial Adjustment.

SPATIAL ADJUSTMENT

. Start ArcMap.
. Click the View menu, point to

Toolbars, and click Spatial
Adjustment to display the
Spatial Adjustment toolbar.

. Click the toolbar’s title bar

and drag it to the top of the
ArcMap application window.

4 |7 Main Menu
|T Standard
|T Tools
’7 Drawy
|T Editor

' Untitled - ArcMap - ArcInfo

Eile Edit View Insert Selection Inols Window Help

ol x|

D@ﬂé‘%ﬁx‘ﬂw‘d}‘nn -”E‘

3

Editor ¥ ‘ S ‘ s~ ‘ Task: [Create tew Feature =1 ‘ Teraet |

Spatial Adjustment X
Spatial Adjustment = ‘ Ly o 2 | B kg ‘ ‘j |$*

IR

Display [ Source | an e

ikl

»

|
JQraw\ng'k@‘D'A'E‘A”d =0 = BIQ‘A‘&'1';

Ll

| [79.22 958,44 Unknown Units
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Choosing the
input data for
adjustment

The first step in the spatial
adjustment process 1s to
choose the input data for the
adjustment. You have the
option to adjust selected
features or all the features in
the layer. These settings are
available in the Choose Input
for Adjustment dialog box.

When working with coverages,
all the feature classes of the
dataset will be adjusted. A
separate Choose Input for
Adjustment dialog box for
coverages will appear.

Tip

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 the Set Adjust
Data.

The Choose Input Data For
Adjustment window appears.

Choose whether to adjust
selected features in a layer or
all features in a layer.

Spatial Adjustment = |

Adjustment Methods
18 adjust

Preview Window

Links »

oA Attribute Transfer Mapping...

Options. ..

Choose Input For Adjustment

—"w'hat data in your current editing session do you want to adjust?

iz performed will be adjusted.

' All features in these layers:

e Selected features. Any features that are selected when adjustment

DTaxParceIs
[CimportBuildings

Select Al |
Clear All |

.

Cancel

Choose Input For Adjustment 2=l

Which coverages in your current editing session do you
want to adjust?

Click on the name of a coverage in the list above to see
which layers in the map are based on its feature classes:

lakesprj arc
lakespri palygon

Mote: when a coverage is adjusted, this affects all its
feature claszes even if they are nat being used in the map.
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Choosing a
transformation
method

The Spatial Adjustment tool
supports three types of
transformation methods:
Affine, Projective, and
Similiarity. Choose a
Transformation method from
the Adjustment methods
submenu.

SPATIAL ADJUSTMENT

1.

Click the Spatial Adjustment
menu, point to Adjustment
methods, and click a
Transformation method.

Spatial Adjustment ¥ ‘

Set Adjust Data. ..

Adjustment Methods

% adiust

» Transformation - Affine

Preview Window

Links

»

: w Attribuke Transfer Mapping...

Transformation - Projective
Transformation - Similarity
Rubbersheet

Edge Snap

options, ..
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Choosing a
rubbersheet
method

The Spatial Adjustment tool
supports two types of
rubbersheet methods: Natural
Neighbor and Linear. Choose
Rubbersheet from the
Adjustment methods submenu.
Once you have chosen
Rubbersheet, you may specify a
rubbersheet method in the
Adjustment Properties dialog
box. The Natural Neighbor
method 1s the default.
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. Click the Spatial Adjustment

menu, point to Adjustment
methods, and click
Rubbersheet.

. Click the Spatial Adjustment

menu and click Options.

The Adjustment Properties
window appears.

. Click the Adjustment

methods dropdown arrow
and choose Rubbersheet.

. Click the Adjustment

methods Options button.

The Rubbersheet properties
window will appear.

. Click the Natural Neighbor or

Linear method and click OK.

. Click OK to dismiss the

Adjustment Properties
window.

Spatial Adjustment |

Spatial Adjustment ¥ |

Set Adjust Data. .. |

Adjustment Methods

Transformation - Affine

B adjust Transfarmation - Projective
Preview \Window Transformation - Similarity
Links »

Edge Snap

;"f_- Attribute Transfer Mapping

Options...

Set Adjust Data. ..
Adjustment Methods »

11 Adjust

Preview Window

Links »

;"_ﬂ- Attribute Transfer Mapping

Adjustment Properties 2 x|

General | Edge Match |

Adjustment methad
{ [Frubbershest =] Optins..

———| Displacement Link Spmbol
H |dentity Link Symbol

Limited Adjustment Area Symbal

Concel | aoph |
General |

Method |

’7(-‘ Matural Meighbaor © Linear | e

TR I Cancel Lprly
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Choosing an
edge snap
method

The Spatial Adjustment tool
supports two types of Edge
Snap methods: Smooth and
Line. Choose Edge Snap from
the Adjustment methods
submenu. Once you have
chosen Edge Snap, you may
specify an edge snap method in
the Adjustment Properties
dialog box.

When using the Smooth edge
snap method, vertices at the
link source point are moved to
the destination point. The
remaining vertices are also
moved to give an overall
smoothing effect.

When using the Line edge snap
method, only the vertices at the
link source point are moved to
the destination point. The
remaining vertices on the
feature remain unchanged.

The Smooth method 1s 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
window appears.

. Click the Adjustment meth-

ods dropdown arrow and
click Edge Snap.

. Click the Adjustment

methods Options button.

The Edge Snap window will
appear.

. Click the Smooth or Line

method.

. Check the check box if you

want to adjust to the midpoint
of the links, then click OK.

. Click OK to close the Adjust-

ment Properties window.

Spatial Adjustment * ‘
h Set Adjust Data,..
adjustment Methads 3
I3 adist
Preview Window
Lirtks »

Spatial Adjustment |

Set Adjust Data... |

Adjustment Methods Transformation - Affine

I adjust Transformation - Projective
Preview Windaw Transformation - Similarity

Links R Rubbersheet

. -'[- Attribute Transfer Mapping

=

Options. ..

i ttribute Transfer Mapping

Adjustment Properties 2lx|

General | Edge Matchl

’—Adiustment method

IEdge Shap j DOptions.. !

———| Displacement Link Symbol

=
3 |

H Identity Link Symbol

Limited Adjustment Area Symbol

’_El _I Cancel | £pply |

General |

Methad ‘

o0

7

’75' Smooth " Line ‘

™ Adiust to midpaint of links

R I Cancel Apply
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Setting the edge
snap properties

The Edge Snap adjustment
method requires more property
settings than other methods.
These property settings are
located in the Edge Match
panel 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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1. Click the Spatial Adjustment
menu and click Options.

The Adjustment Properties
window appears.

2. Click the Edge Match tab.

3. Click the Source Layer
dropdown arrow and choose
a source layer.

4. Click the Target Layer
dropdown arrow and choose
a target layer.

5. Check Use Attributes if you

want to use attributes to
enhance the edgematch.

6. If you only want one link for
each destination point, check
the check box.

7. If you want to prevent
duplicate links, check the
check box.

8. Click Attributes if you chose
to use attributes.

The Attribute Transfer
Mapping window appears.

9. Match the source and target
layer fields.

10.Click Add.

11.Click OK when finished
matching fields.

12.Click OK to close the Adjust-
ment Properties dialog box.

Spatial Adjustment ‘

Set Adjust Data...
Adjustment Methods »
L adust
Preview Window
Links »
e Attribute Transfer Mapping
Adjustment Properties |
General Edge Match |
Source Layer: Target Layer
|Hoads_5uulh ﬂ |Hoads_North ﬂ
~ Atribu
e_. ¥ Use Attibutes attibutes.. =
e—— ¥ Ore link for sach to paint
v Prevent duplicate links
0f I Caneel Apply
0
2%
Source Layper Target Layer
Rinads_South =l |Roads_North =l
FEA_CODE FEA_CODE
Shape_Length
Add Auto Match I
Matehed Field: 1
MNAME HAME
(1| | |
Remove
__x e t—P
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Creating 1

displacement

links 2

Before you adjust your data,

you must create displacement 3

links to define the source and
destination coordinates for the
adjustment. Links are
represented as arrows with the
arrowhead pointing toward the
destination location. Links can
be created manually or loaded
by means of a link file.

Displacement links are
represented as graphic elements
in the map. You can change the
symbol, size, and color of
displacement links.

Tip

Use snhapping to ensure
accurate link placement

Use the Snapping Environment tool
to set the snapping agents and
features. Snapping will ensure that
links are created at the vertices,
edges, or endpoints of features.

SPATIAL ADJUSTMENT

Click the New Displacement
link tool on the Spatial
Adjustment toolbar.

Position the cursor over the
source location and click
once to start adding a link.

. Position the cursor over the

destination location and click
once to finish adding the link.

A displacement link now
connects the source location
to the destination location.

kS F S

| *

*
+*
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Creating multiple
displacement
links

You can create multiple
displacement links using the
Multi Displacement Links tool.
The Multi Displacement Links
tool 1s useful for areas that
require many links such as
curve features. This tool can
also help you save time by
allowing you to create many
links at once.

Tip

Snap to edges when using
the Multi Displacement
Links tool

It is best to snap to the edges of
features when creating multiple

links.
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1.

Click the Multi Displacement
Links tool on the Spatial k "/+ '?- Q}

Adjustment toolbar. é

Position the cursor over the
source feature and click
once.

Position the cursor over the
target feature and click once.

The Number of links dialog
box will appear. This dialog
box allows you to specify

how many links to create. »
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4. Enter a Number of Links m E

value and press Enter. The =
default is 10. 10 —-—0

Based on the value you
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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1.

Click the New Identity Link
tool on the Spatial Adjust-
ment toolbar.

Position the cursor over the
source location and click
once.

Add identity links to locations
to prevent the movement of
features during an
adjustment.

B kg H

—

e
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Using the Limited Creating a limited

Adjustment Area adjustment area
1. Click the New Limited

tools Adjustment Area tool on the

o ‘ Spatial Adjustment toolbar.
You can limit the scope of an

adjustment area by using the 2. Draw a polygon around the

Limited Adjustment Area tool. area you wish to rubbersheet.
This tool is only available for Double-click to complete the
the Rubbersheet adjustment polygon.

method. Features outside of this

polygon will not be affected

This tool allows you to draw a ) )
during the adjustment.

polygon shape around the

features you wish to adjust. 3. Click the Clear Limited

Any features that are outside Adjustment Area tool on the
this polygon area will not be Spatial Adjustment toolbar to
affected by the adjustment, remove the limited
regardless of whether or not adjustment area polygon.

they are selected. The Limited
Adjustment Area tool provides
similiar feature “anchoring” as
identity links. However, in cases
where you must add many
identity links, using the Limited
Adjustment Area may help you
save time.

Tip

Multiple limited adjustment
areas

You can create multiple limited

adjustment areas with the Limited
Adjustment Area tool.

SPATIAL ADJUSTMENT
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i 1. Click the Edge Match tool on
USIng the Edge the Spatial Adjustment

Match tool toolbar.

2. Drag a box around the

The Edge Match tool allows
features you want to

you to create multiple

displacement links that connect edgematch.

the edges of two adjacent Links will now connect the
layers. Once you have set the edges of the source layer to
appropriate snapping agents the edges of the target layer.

and tolerance, use the tool to
drag a box around the features
you wish to edgematch. This
will create links between the
closest source and target
features by default.

You can also use additional
properties to enhance the link
creation process, such as
restricting one link per destina-
tion point and preventing
duplicate links.

These properties, combined
with the proper snapping
settings, can help ensure an
accurate edgematch.

Tip

Use attributes to refine the
edgematch

The Use Attributes option located
in the Edge Match properties
dialog box can assist in the
creation of links by ensuring they
connect to features that share
common attribute values.
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Modifying the link
and limited
adjustment area
symbols

You can customize the symbol-
ogy of the displacement links,
identity links, and limited
adjustment area. These settings

are in the Adjustment Properties

dialog box. When you click the
Displacement Link, Identity
Link, or Limited Adjustment
Area symbol button, 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 geom-

etry type.

SPATIAL ADJUSTMENT

—_

w

Click the Spatial Adjustment
menu and click Options.

The Adjustment Properties
window appears.

Click the Displacement Link,
Identity Link, or Limited
Adjustment Area symbol
button.

The Symbol Selector window
appears.

Choose a different symbol,
change the symbol size, and/
or specify a new symbol
color, then click OK.

Click OK to close the Adjust-
ment Properties window.

Spatial Adjustment |

Set Adjust Data...
Adjustment Methods »

7 fdjust

Presview Window

Links »

"‘f Attribute Transfer Mapping

Adjustment Properties
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2=
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Selecting links Selecting a link

1.

Displacement and identity links
are selected with the Select
Elements tool located on the
Spatial Adjustment toolbar.

Links must be selected prior to
modifying or deleting a link.

Tip

Use the Select Elements
tool on the ArcMap
standard toolbar

You can also select links by using
the Select Elements tool.
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Click the Select Elements
tool on the Spatial Adjust-
ment toolbar.

Position the cursor over the
link you want to select and
click once.

Selection grips will appear at
the endpoints of the link.
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Tip

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 links with the Select
Elements tool.

Tip

Use the Select All
Elements command

You can select all the links in the
map by using the Select All
Elements command. Click the Edit
menu and click Select All Elements.

SPATIAL ADJUSTMENT

Selecting multiple links

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.

R & &

i
!
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MOdlfylng 1. Click the Select Elements k _'{4- _?- @*

tool on the Spatial Adjust-

displacement ment toolbar. | 0

|in kS 2. Position the cursor over the
link you want to modify and

Displacement links can be click once.

modified by using the Modify Selection grips will appear at

Link tool. They must be the endpoints of the link. »

selected prior to modifying
them. Links can be modified
both inside or outside of an edit
session. You can modify links at
their source or destination
location or move the entire link
to a new location.

Tip

Use the Select Elements
tool to modify Identity links
You can modify Identity links with
the Select Elements tool. Simply

click an Identity link and drag it to
anew location.
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3. Click the Modify link tool on
the Spatial Adjustment
toolbar.

4. Position the cursor over the
source or destination point of
the link.

The link cursor changes to an
arrow cursor.

5. Move the endpoint of the link
to the desired location.
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Deleting
displacement
links

Displacement links can be
deleted by using the Delete
command or pressing the Delete
key. Links must first be selected
in order to delete them. Links
can be deleted both inside or
outside of an edit session.

Tip

Use the Delete command to
remove links

Click the Edit menu and click

Delete to remove links.

Tip

Delete links with the Link
Table

You can also delete links with the
Link Table. Right-click a link

record to open the context menu

and click Delete link(s).
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Deleting a link

1. Click the Select Elements
tool on the Spatial Adjust-
ment toolbar.

2. Position the cursor over the

link you want to delete and
click once.

Selection grips will appear at
the endpoints of the link.

3. Press the Delete key.

R S

o
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SPATIAL ADJUSTMENT

Deleting multiple links

1. Click the Select Elements
tool on the Spatial Adjust-
ment toolbar.

2. Drag a box around the links
you want to delete.

You can also select multiple
links by holding down the
Shift key while selecting
links.

3. Press the Delete key.
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Viewing the Link
Table

The Link Table displays
displacement links in a tabular
format. This table displays the
source and destination coordi-
nates of the links, the link IDs,
and the residual error of the
adjustment (residual errors will
only be displayed for Transfor-
mation adjustments).

You can select links by clicking
a row in the table. Coordinate
values can be edited for the
selected links. You can select
multiple links by holding down
Shift while selecting rows.
When a link is selected, right-
click to open the Link Table
context menu. This menu
supports commands to flash
links, pan and zoom to links,
and delete links.

Open the Link Table from
the toolbar

You can open the Link Table by
clicking the View Link Table button
(shown below), located on the
Spatial Adjustment toolbar.

et
oot
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Click the Spatial Adjustment
menu, point to Links, and
click View Link Table.

The Link Table window
appears.

Click a row in the link table to
highlight a link.

With a link record high-
lighted, you can edit the
coordinates of the link or
delete the link by clicking
Delete Link.

Right-click the highlighted
link to access the Link Table
context menu. You can pan to
the link, zoom to the link,
select the link, and delete the
link with the commands
offered in this menu.

When finished working with
the Link Table, click Close to
close the window.

Spatial Adjustment = ‘

Set Adjust Data...

Adjustment Methods »
15 Adjust
Preview Window
opan ks ...
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N
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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 Link 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 = |
" et Adjust Data..
Adjustment Methads »
Il Adjust
Preview Window

fing Attribute Transfer Mapping

Options. ..

Wiew Link Table. ..

Save Links File...

©pen Control Points File...

Wiew Control Points

21x]

T = ®EckE

File name:

| SubdivisionLink File.tat

Open I

Files of type: ITexl [.t]

I Open as 1ead-only

j Cancel |

2
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Saving a link file

You can create a link file from
the existing displacement links
in the map using the Save Links
File command. This command
opens a Save dialog box and
allows you to navigate to the
folder of your choice and name
the new link file. You also have
the option to save link IDs. The
link file 1s saved as a tab-
delimited text file.
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. Click the Spatial Adjustment

menu, point to Links, and
click Save Links File.

The Save Links dialog box
appears.

. Click the Look in dropdown

arrow and navigate to the
folder where you want to
save the link file.

Enter a name for the link file.
4. Click Save.
5. Choose whether or not to

save link IDs.

Spatial Adjustment ‘
" Set Adjust Data...
Adjustment Methods »
I3 adjust
Preview Window
Open Links File...

Bittribue TrarsFer Mapping
View Link Table. .

Options...
Open Control Points Fils. ..

View Control Paints

2l x|
R I e W e

Save jn: I = Data

2] subdivisionLinkFile. =t

File name: |F'arceIL|nkF\Ie Lt

Save ﬂ——o
j Cancel |

Save a3 pe: IText fie [*.tt)

©

savetinks x|

Save link ID along with coordinates? _ e

Mo | Cancel
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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
Points file resides.

Double-click the Control
Points file to load it.

The Control Points window
appears.

Spatial Adjustment = ‘
" Set Adjust Data...
adjustment Mathods 3
I pdjust
Preview Window

Attribute Transfer Mapping Save Links Fils....

. View Link Table. ..
Options. ..

1l Points File...

Wiew Contral Poinks

2]

Loak jr IaData ﬂ - I‘j‘ B

File name: |SubdivisiDnLinkFi\e bt

Open I
j Cancel

Files of lype: IText [F.tt]

I Open as (ead-only

Control Points Window |

1D | * Destination | ' D estination |
ZZM127500000 337486624393
2220816.249999  387E97.062493
2221114500000 388553812500
Z2A0842 743999 3BB47E. 281249
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Creating
displacement
links from control
points

Opening a Control Points file
does not automatically create
displacement links as in the
case of link files. You must
manually create the links from
the control points. This requires
that you open the Control
Points window with the View
Control Points command, then
double-click each row to create
a destination link in the map.
Once the link is created at the
destination location, you must
then finish adding the link to
the source location. This will
connect the source feature to
the target feature. Repeat this
process until all the control
point rows are removed from
the Control Points Window.
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1.

Click the Spatial Adjustment
menu, point to Links, and
click View Control Points File.

The Control Points window
appears.

Double-click a row in the
Control Points window.

This will create a link that is
shapped to a destination
location. »

Spatial Adjustment ¥ |

Set adjust Data...
Adjustment Methods »

18 Adjust

Preview Window

Links

> Open Links File. ..
Save Links File. ..
Wiew Link Table. ..

" = Attribute Transfer Mapping

Options. ..

Wiew Control Points

Open Conkral Points File. ..

i
1D | * Destination | %" Destination |
2221127500000  38748E.624933
2220876.243933  387697.062438
2221114500000 388563.812500
2220842743333 388476.281243

Control Points Window

1D % Destination

' Destination

222N 4: 500000
2220842 743339

388563.812500
388476281249
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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.

iy

Control Points Window |
1] | ¥ Destination | %" Destination |
2271127500000 357456 624399
2770816.249999  387697.062498 ———O

2221114500000 388563812600
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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 Preview
window supports its own
display commands from a
context menu, such as zooming
to the dataframe’s extent, and
tracking the data frame’s extent.

The 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.

Examine the adjustment
more closely by using the
Zoom and Pan commands.

You can access additional
commands by right-clicking
inside the Adjustment
Preview window to open the
context menu.

Spatial Adjustment ¥ |

Set Adjust Data...

Adjustment Methods 4

I adjust

Lirks 3

B h Attribute Transfer Mapping...

options. .,

Adjustment Preview Window

Adjustment Preview Window

Full Extent
Zoom Tao Data Frame Extent
Track Data Frame Extent

Only Draw Data In Extent
Refresh |

o
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Performing the 1. Click the Spatial Adjustment

menu and click Adjust.

adJUStment The data is now adjusted.

Once you have chosen which
data to adjust, selected an
adjustment method, set the
adjustment properties, and
created links and limited
adjustment areas, you can
adjust the data. Clicking the
Adjust command will execute
the spatial adjustment.

Tip
Use the Undo command to
undo an adjustment

All adjustments can be undone by
clicking the Undo button:

KTy

SPATIAL ADJUSTMENT

Spatial Adjustment ¥ |

Set Adjust Data. ..
Adjustrment Methods

o

Preview Window

Links

::ﬁg Attribute TransFer Mapping

Options, ..
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Attribute Transfer
Mapping

The Attribute Transfer Mapping
functions support the interactive
transfer of attributes between
features. The Attribute Transfer
Mapping dialog box allows you
to set the source and target
layers and specify which fields to
use as criteria for the attribute
transfer. Once you have identified
the common fields in the source
and target layers, they are
matched. These matched fields
define which attributes are
transferred when using the
Attribute Transfer tool. You also
have the option to transfer the
geometry of the feature by
checking the Transfer Geometry
check box.

Tip

Using the Auto Match
command to match multiple
fields at once

You can use the Auto Match
command to match multiple fields

at once based on common field
names.
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. Click the Spatial Adjustment

menu and click Attribute
Transfer Mapping.

The Attribute Transfer

Mapping dialog box appears.
. Click the Source Layer

dropdown arrow and choose
a layer.

. Click the Target Layer

dropdown arrow and choose
a layer.

. Click a field in the Source

Layer’s Field list box. »

Spatial Adjustment ¥ |

Set Adjust Data...
Adjustment Methods »

IT.‘- Adjust

Preview Window

Links. [3

;H_’ Attribute Transfer Mapping...

Options. ..

Attribute Transfer Mapping

Source Layer Target Layer

[NEME NAME
Type Type
Shape_Length

dd Auto Match |

Matched Field:

< | |
[~ Transfer Geometry Hemove
Attribute Transfer Mapping 2 x|
Source Layer Target Layer
ISlreels j INewSlleels j

MAME
Type Type
Shape_Length

Matched Field

q | »
™ Tiansfer Geometry Bemove
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SPATIAL ADJUSTMENT

5. Click a corresponding field in
the Target Layer’s Field list
box.

Both fields will be high-
lighted.

6. Click Add.

Repeat the process for all
other fields that are to be
used as criteria for the
attribute transfer.

Attribute Transfer Mapping

ErTa—

MAME

Type
Shape_Length

aktribute Transfer Mapping

[Srees T3]

Type
Shape_Length

[Mewstiests ]

Type
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Using the
Attribute Transfer
tool

The Attribute Transfer tool
allows you to transfer the
attributes of a feature to
another feature. This transfer is
performed by matching the
fields that are specified in the
Attribute Transfer Mapping
dialog box.

Use the Attribute Transfer tool
to select a source feature
followed by a target feature.
When the transfer is complete,
verify the target feature’s
attributes using the Identity
tool.

Tip

Transfer attributes to
multiple features

You can transfer attributes to
multiple features by holding down
the Shift key while selecting the
target features.

For information on using the
Attribute Transfer Mapping dialog
box, see ‘Attribute Transfer
Mapping’in this chapter.
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1.

Click the Attribute Transfer
tool on the Spatial Adjust-
ment toolbar.

Position the cursor over the
source feature and click
once.

This is the feature that
contains the desired attribute
data.

Position the cursor over the

target feature and click once
to transfer the attribute data

of the source feature.

The target feature is now
updated with the source
feature’s attribute data.
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Editing attributes

IN THIS CHAPTER GIS database editing not only involves creating and editing features; it also

involves assigning and updating the attributes, or characteristics, of features.

* Viewing attributes : : : :
J ArcMap makes it easy to view and update the attributes of features in your

e Adding and modifying attributes database. You can edit feature attributes in two ways: using the Attributes
_ i _ dialog box or using a feature layer’s attribute table. This chapter focuses on
* Copying and pasting attributes editing attributes using the Attributes dialog box. With the Attributes dialog

box, you can view the attributes of selected features on your map; add,
delete, or modify an attribute for a single feature or multiple features at the
same time; and copy and paste individual attributes or all the attributes of a
feature.

You can perform similar functions using a feature layer’s attribute table.
However, with tables you can also do computations—such as adding and
sorting records—with attribute values. To learn how to edit attributes in an
attribute table—including performing computations with attribute values—
see Using ArcMap.
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Viewing attributes - Click the Edit tool.

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 Attributes dialog box lets
you view the attributes of
features you’ve selected in your
map. The left 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.

The right side of the Attributes
dialog box is called the property
inspector. The property inspector
contains two columns: the
attribute properties of the layer
you’re viewing, such as Type or
Owner, and the values of those
attribute properties.

Finding the feature on the
map

You can find a selected feature on
the map by either highlighting or
zooming to it. To highlight the
feature, click the primary field and
the feature will flash on the map.
Right-click the field and click
Zoom To in the context menu to get
a close-up view of the feature.
Click the Back button on the Tools
toolbar to return to the previous
map extent.

The layer’s attribute proper-
ties appear on the right side
of the dialog box. »
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Jgditur - ”T‘ I 4 v| Tazk

~ 6o

The layer’s attribute
p) Properties appear.

Property Walue

OBJECTID
Roadt ame
SHAPE_Length
FoadType
Dezcription

- Wards

12 features | | >
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Unselect a feature

You can remove features from the
selection without having to click
on the map. To remove a feature
from the selection, right-click on
the feature and click Unselect from
the context menu.

Delete a selected feature
If you want to delete a feature
without losing your selection,
simply right-click on the feature
and click Delete from the context
menu.

Viewing attributes in the
Identify Results window

To view the attributes of a feature
quickly, click the Identify Features
button on the Tools toolbar, then
click the feature whose attributes
you want to view. View the
feature's attributes in the Identify
Results window.

Changing the primary
display field

You can change the primary
display field for a layer on the
Fields tab of the layer s Properties
dialog box. To open the dialog
box, right-click the layer name in
the table of contents.

EDITING ATTRIBUTES

Double-click a layer name to
see the primary display fields,
representing the selected
features in the layer.

Double-click again to hide
the primary display fields.
Click a primary display field
to see the corresponding
feature’s attribute values.

The corresponding feature
flashes on the map.

Click the Close button to
close the dialog box.

[ Deerfoot Trail
[ Spiller Road
B 17th v

- Barlow Trail

IS features

Property Walue

OBJECTID 2

AREA 21237064.022583
PERIMETER 221032.7438028932
WARDS_ 3

WARDS_ID 18

LABEL WARD 10
ALDERMAN DIAME DAMIELSOM
WARD_MLUM 1o

Shape_Length 221032,7432430377
Shape_Area 21237064.0811026

<| Ibll

© O
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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 modity an attribute
value for a single feature, click
the primary display field for the
feature on the left side of the
dialog box and make your
changes in the Value column on
the right. »

Saving your edits

Click the Editor menu and click
Save Edits.

Attribute domains

You can use attribute domains to
create a list of valid values for a
feature in a geodatabase. You can
also use the Validate command to
ensure attribute quality. For more
information, see Building a
Geodatabase.
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Adding an attribute value
to a single feature

1.

Click the primary display field
of the feature to which you
want to add an attribute
value.

Click in the Value column
where you want to add the
attribute value.

Type the attribute value and
press Enter.

The attribute value is added
to the feature.

-- 276 Lizter Kaye Crescent
-- 274 Lister Kaye Crescent
[+ 278 Lister Kaye Crescent

IB features

Froperty Walue

OBJECTID

FIN

Address

City

Diner
Agsesszment Date
Azzessor
SHAPE_Length
SHAPE_Area

4! |ll

1

77343s

27E Ligter K.aye Crescent
SPEEDY CREEK
JSHAMER

9/9/1995

[Century 21

1. 7667 2182810603E-03
1.B9596212457052E-07

Adding an attribute value
to all selected features in
a layer

1.

3.

Click the layer to which you
want to add an attribute
value.

. Click in the Value column

where you want to add the
attribute value.

Type the attribute value and
press Enter.

The attribute value is added
to all selected features in the
layer.

Froperty Walue

Attributes

- Roads

CoE T OBJECTID

L me12 Fioadhame

L Ee13 Em"dTPtPe

H ezcnplion
Lots SHAPE. Length

I-’i features

4]

2]
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You can also add or modify an
attribute value for all selected
features in a layer at the same
time. Simply click the layer name
on the left and make your
changes in the Value column on
the right.

Tip

Deleting attributes

To delete an attribute value, right-
click over the value and click
Delete. You can also press the
Delete key to delete an attribute
value.

Tip

Undoing your edits

To undo any edit to feature
attributes, click the Undo button
on the ArcMap Standard toolbar:

Tip

Performing calculations
When editing attributes, you might
need to perform calculations using
the field calculator in the feature
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—for example, Owner
or Type—by working with its
attribute table in ArcCatalog. For
more information, see Using
ArcCatalog.

EDITING ATTRIBUTES

Modifying an attribute
value for a feature

1. Click the primary display field
of the feature for which you
want to modify an attribute
value.

2. Click the value you want to
modify.

3. Type a new attribute value
and press Enter.

The attribute is modified for
the feature.

=~ Roads
- Battlsford Trail
+]-- B attleford Trail
[l Lister F.ape Crescent

3 features

Froperty Walue

OBJECTID
RoadM ame
FoadType
Drezcription
SHAPE_Length

7
Battleford Trai
Single lane

5.25402438743096E 03

Modifying an attribute
value for all selected
features in a layer

1. Click the layer for which you
want to modify an attribute
value.

2. Click in the Value column
next to the attribute property
you want to modify for all

selected features in the layer.

3. Type a new attribute value
and press Enter.

The attribute is modified for
all selected features in the
layer.

[=- Roads
& 11
12
- 13

3 features

Froperty Walue

OBJECTID
Fioadhlame
FioadTupe

Diescription [

SHAPE_Length
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Copying and
pasting attributes

Copying and pasting is an easy
way to edit the attributes of
features on your map. You can
copy individual attribute values
or all the attribute values of a
feature. Attribute values can be
pasted to a single feature or to all
selected features in a layer.

Copying and pasting
individual attribute values
to an entire layer

To copy an attribute value to a
layer, click the value you want to
copy, right-click, and click Copy.
Then, click the layer name and
right-click in the Value column
next to the appropriate property.
Click Paste and the attribute value
is copied to every selected feature
in the layer.

Cutting and pasting
attributes

Cutting and pasting attributes is
similar to copying and pasting
them. Right-click and click cut
from the context menu to remove
the attribute value from its current
location in the Attributes dialog
box, then click Paste to paste it
elsewhere.
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Copying and pasting
individual attribute
values from feature to
feature

1. Click the attribute value you
want to copy.

2. Right-click the value you want
to copy and click Copy.

3. Click the primary display field
of the feature to which you
want to paste the value.

4. Click where you want to
paste the value.

5. Right-click where you want to
paste the value and click
Paste.

The attribute value is pasted
to the feature.

El- Roads Property Walue
[+ Deerfaat Trail OBJECTID 197
- Spiller Road Rioadt ame Barlow T rail
- 17th A SHAPE_Length E736.41936583592
iy r FoadType
Barlow T[a!l Drescription Undivided; F Fder
[#- Barlow Trail
Cut
Fazte
Delete
o Select Al
|5 features
Attributes =)
(= H_oads Froperty Walue
(- Deerfoot Trail OBJECTID 188
- Spiller Road Roadh ame Barlow Trai
B 17th A SHAPE_Length 1848. 22162991345
g . FoadT ppe
Barlow Tra?l Description SMullp dndo
[+ Barlow Trail
[Euit
[Eopy
[elete
Select Al
|5 features
Attributes =]
=3 H_oads Praoperty Walue
+]- Deerfoot Trai OBJECTID 128
- Spiller Road RoadM ame B arloww Trail
0 17th d SHAPE_Length 1848.22162991345
. FoadType [Single lane 1
- Barlow Trail Desscrint
i - excription <Mull>
- Barlow Trail
The attribute value
is pasted to the feature.
5 features
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Copying and pasting all
attribute values from one
feature to an entire layer
You can copy all attribute values
from one feature to all selected
features in a layer. Right-click the
primary display field of the feature
whose attribute values you want to
copy and click Copy. Right-click
the layer name to which you want
to paste the attribute values. Click
Paste and the attribute values are
copied to every selected feature in
the layer.

EDITING ATTRIBUTES

Copying and pasting all
attribute values from
feature to feature

1. Right-click the primary display
field of the feature whose
attribute values you want to
copy and click Copy.

2. Right-click the primary display
field of the feature to which
you want to paste the
attribute values and click
Paste.

The attribute values are
pasted to the feature.

- Froperty Walue
o LOBJECTID 187
Highlight RoadM ame Barlows Trail
Zoom To  BEHAPE_Length E736.41986889292
Hoadl ype Single lane
bescription Undivided: Hard
Faste
Unseleft
Delete
|2 features
=- H_oads Froperty Walue
(- Barlow Trail OBJECTID 188
= RoadMame B arlow Trail
Highlight SHAPE_Length 1848. 22162991345
Zoom To Hoad'!'ype <Mullz
Drescription <Mullz
Copy
Unzelegt
Dielete
2 features
Attributes x|
= H_oads Froperty Walue
[ Barlows Trail OBJECTID 188
Je=8 £ ailow Rioadh ame B arlow Trail
SHAPE_Length 1848.22162991345
RoadTupe Single lane
Description Undivided: Hard

2 features

Attribute values are
pasted to the feature.
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Editing coverages in ArcMap

IN THIS APPENDIX

Coverages and topology
Creating new coverage features
Creating nodes

Creating points and labels
Creating polygons

Creating regions and routes
Editing coverage features

Splitting and merging adjacent
polygons

Deleting and moving polygons
Splitting and merging arcs
Deleting and moving arcs

Merging regions and routes

ArcMap lets you edit ArcInfo coverages, ESRI shapefiles, personal
geodatabases, and multiuser geodatabases. It was designed to be easy to use
and learn. As much as possible, ArcMap provides a normalized approach to
editing all of these data sources. A key part of this design is that features
from these data sources are presented to ArcMap as objects. When editing
coverage data, users familiar with ArcEdit™ should be aware that there are
several basic differences in the approach of these systems.

You will find that the basic patterns of editing geographic data are present in
ArcMap, and much of what you know about editing topology will help you
learn to edit coverages quickly. Please read Chapter 8, ‘Editing topological
features’, to learn more about topological editing.

This appendix describes the underlying coverage data model. It guides you
through the process of creating coverage features and then outlines each
editing task that is unique to coverage features.
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Coverages and topology

Coverages use a collection of feature classes to represent
geographic features; each feature class stores a set of points,
lines (arcs), polygons, or annotation (text). To define the
geographic features, more than one feature class is often
required. For example, both line and polygon feature classes exist
in a coverage representing land use areas. Polygon features also
have label points, which are stored in a separate feature class.

Feature classes can be separated into three distinct types:
primary, secondary, and composite.

Primary feature classes include points (label points), lines (arcs),
polygons, and nodes. When node and polygon feature classes
are present in a coverage, the coverage has topology and the
features in those classes contain relationships, called
topological associations, with other features: arcs form the
perimeter of polygons, nodes are located at the endpoint of arcs,
and label points mark the interiors of polygons.

These topological associations between features are stored
directly in the feature class tables. For example, the topological
association between a node feature and an arc feature is defined
by the ARC#, FNODE#, and TNODE# items.

ARC# | FNODE#| TNODE#
3 4 5
4 S 6

This type of association is often referred to as “Arc—node
topology”.
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Likewise, the topological association between an arc feature and

a polygon feature is defined by the ARC#, LPOLY#, and RPOLY#
items.

ARC# LPOLY# RPOLY#
2 3 4

This type of association is often referred to as “Polygon—arc
topology”.

In order to maintain topological associations between features
while editing in ArcMap, you must use the topology tools. Using
the Shared Edit tool, you can reshape the boundary of a polygon,
and the shape of the arc will be updated automatically, thus
maintaining the association between features. For more
information about using topology tools, sce Chapter 8, ‘Editing
topological features’.

Secondary feature class types include tics, links, annotation, and
sections. Tics are used for map registration, and links are used for
adjusting features. Sections are the building blocks of a
measurement system that is stored on composite route features;
annotation is text labels displayed on a map. Secondary feature
classes cannot be edited in ArcMap.

Coverages also contain composite feature classes called
subclasses. Routes are collections of arcs with an associated
measurement system, while regions are collections of polygons,
which can be adjacent, disjoint, or overlapping.
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ArcMap and coverage feature class types

ArcMap identifies all coverage features as either simple features
or topo features.

Simple features do not contain topological associations with
other features. For example, well locations stored in a single-point
feature class coverage are simple features. Coverages that
contain simple features do not store topology. All editing tools
can be used to create and update simple features.

Topo features store and maintain topological associations with
other features in a coverage. For example, parcels stored in a
polygon feature class maintain an association with line features
stored in the arc feature class. You can attach attributes such as
survey measurements or line type to the line features and model
parcel ownership or tax value on the polygon features. Coverages
that contain node and/or polygon features store topology.

ArcMap ensures that those topological associations are
maintained by disabling editing tools that could invalidate the
relationship. For example, when you select a polygon feature
using the Edit tool, the Rotate command is disabled.

When you want to edit features that contain topological
associations with other features, you need to select the
boundaries and points that are shared between features. You can
select and edit shared boundaries using the Shared Edit tool. For
more information about the Shared Edit tool and editing
topological features, see Chapter 8, ‘Editing topological features’.

EDITING COVERAGES IN ARcMAP

The table below identifies feature types based on the number and
types of feature classes that are present in a coverage.

Coverages and feature types

Feature classes Feature type

Points only, arcs only Simple
Points and arcs Simple
Arcs and nodes Topo
Polygons only Topo
Arcs and polygons Topo
Arcs, polygons, and

region subclasses Topo
Arcs and route subclasses Topo
Arcs, polygons, region,

and route subclasses Topo

The next topic guides you through the process of creating each
type of coverage feature that can exist in a coverage. It explains
how topological associations are created and maintained for each
topo feature that you create.

The topic that follows describes editing tasks that are specific to
topo features. For example, suppose you want to merge two
polygons together. You need to select and delete the shared
boundary between them using the Shared Edit tool—if you select
both polygons using the Edit tool, the Merge command will be
disabled. Editing tasks that are unique to coverage features are
described in detail.
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Creating new
coverage
features

The steps for creating a
coverage feature may differ,
depending on the type of
coverage feature you want to
create.

To create primitive features
(points, arcs, and polygons),
use the Create new feature task
and digitize a shape using the
sketch tools.

If the primitive feature is a topo
feature, related features may be
created to support the con-
struction. For example, if you
create a new polygon feature,
new arc features and a label
point feature will be created
automatically.

To create composite features
(routes and regions) you need
to use the Union command.

Tip

Coverage tolerances

When creating new arc features,
use snapping to ensure arc—node
connectivity. Coverage editing
tolerances (NodeSnap, ArcSnap,
Weed, and Snapping) do not work
in ArcMap. See ‘Using the
snapping environment’ in
Chapter 4.
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Creating an arc feature

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

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

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

4. Click the map to create a
new line sketch.

5. Double-click to finish the
sketch and create a new
line feature.

If the arc coverage contains
node features, nodes will be
created at the endpoints of
the line.

Digitizing an arc that
crosses the boundary of a
polygon that also belongs to
the same coverage will split
the polygon in two.

C

Suppose you want
to create a new arc
here.

| Task: |Ereate MHew Feature

;I | Target: [water arc E|

‘Create Mew Feature
Auto Complete Polegon
Select Features Using a Line
Select Features Using an Area
Extend/Trim Features

Mirror Features

todify Feature

Fieshape Feature

Cut Polygon Features

Jgditnr' | Y |ﬂ|:|

0—2&
4

A new arc feature
J is created.

C 3

EpiTiNG IN ARcMaP



Creating a node

Coverage node features
connect arc features together.
When you create a new arc
feature, node features are
automatically placed at the
endpoints of the arc feature.
However, you can use the
Create New Feature task to add
nodes to your coverage. When
you create a new node feature
the node must touch or
intersect an existing arc feature.

If you need to connect arc
features together but do not
have a node feature class in
your coverage, you must create
one using ArcCatalog prior to
editing. You create node feature
classes by generating arc—node
topology. To learn more about
creating coverage topology, see
Using ArcCatalog.

Tip

Use snapping when
creating node features
You can use snapping to ensure
that nodes snap to existing arc
features. For more information
about snapping, see ‘Using the

snapping environment’ in
Chapter 4.

EDITING COVERAGES IN ARcMAP

. Click the Current Task

Suppose you want
to create a new
node here.

dropdown arrow and click
Create New Feature.

. Click the Target layer

dropdown arrow and click a
coverage node layer.

. Click the tool palette

dropdown arrow and click
the Sketch tool.

. Click an existing arc to add a

new node feature.

Select Features Using a Line
Select Features Using an Area
Extend/Trim Features

tirror Features

Madify Feature

Reshape Feature

Cut Polpgon Featues

Jgditmv | L|ﬂ|:|

O—2 &

A 4

A new node feature
is created, and the
arcs are split.

clearcut node E |
- clearcut tic B
= clearcut node —9
- clearcut label
- clearcut anc
- clearcut palygon
P
*
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Creating point
and label
features

Simple point and label point
features do not participate in
the topology of a coverage.

However, label points are used

as placeholders for the at-
tributes of polygons. You can
create new points and label
points using the Create New
Feature task.

When you create a new

coverage polygon, a label point
is added automatically. You can
add multiple label points inside

of a polygon. Multiple label
points can be used for ad-
vanced label placement. Each
point will contain the same
attribute information as the

polygon feature and any other

label points inside of that
polygon.
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Click the Current Task
dropdown arrow and click
Create New Feature.

Click the Target layer
dropdown list and click a
coverage point or label layer.

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

Click to add the point feature.

| Task: ICreate Mew Feature

Suppose you want

to create a new
label here.

Auto Complete Polygon
Select Features Uzing a Line
Select Features Using an Area
Extend/Trim Features

Mirror Features

Modify Feature

Fieshape Feature

Cut Polygon Features

| gt~ | x| 27|

6—2r&
+ 3

A new label

feature is created.

stands label

=L z £
o stands arc
“ gtands polygon
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Creating polygon
features

You can create new coverage
polygon features using the
Create New Feature task.

When you create new polygon
features, arc features and a
label point feature will be added
to the coverage automatically.

If the polygon you create
overlaps an existing polygon,
the polygon feature and all arcs
underneath will be split where
features overlap.

Tip
Using the Auto Complete
Polygon task

In addition to using the Create New

Feature task, you can use the Auto
Complete Polygon task and digitize
a line to create new features. To
learn more about the Auto
Complete Polygon task, see
‘Creating a new polygon with
shared parts’ in Chapter 8.

EDITING COVERAGES IN ARcMAP

. Click the Current Task

dropdown arrow and click
Create New Feature.

. Click the Target layer

dropdown arrow and click a
coverage polygon layer.

. Click the tool palette

dropdown arrow and click
the Sketch tool.

. Click the map to create a

new polygon sketch.

. Double-click to finish the

sketch and create a new
polygon feature.

pasture polygon

uto Complete Polygon
Select Features Using a Line
Select Features Using an Area
Estend/Trim Features

Mirror Features

Modify Feature

Fiezhape Feature

Cut Palygon Features

Jgdimrv | L|ﬁ]:|

02§
A 4

]
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Creating region
features

Region feature classes are
composite feature classes.
They are built from existing
primitive features (polygons)
that contain topological
associations.

If you try to create a new region
feature using the Create New
Feature task, the sketch tools
will be disabled.

Since a region feature is a
composite of one or more
polygon features, you need to
select polygon features and use
the Union command to create a
new region.

Tip

Creating region feature
classes

Region feature classes must be
created using ArcToolbox prior to
editing in ArcMap. To learn how to

create region subclasses, see Using
ArcToolbox.

Tip

Using the selection
environment

1t is often difficult to select polygon
features that already form part of a
region feature. You can use the Set
Selectable Layers dialog box to
make selections easier. For more
information about selections, refer
to Using ArcMap.
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that you want to make a
region out of.

. Click the Target layer

dropdown arrow and click the
region subclass.

. Click Editor and click Union

from the Editor pulldown
menu.

. Click the Edit tool. J Editor |ﬂ| P~

. Select the polygon feature

Target: [lots regior. tas
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Stop Editing
Save Edits
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- feature is created
w0 from both selected
polygons.
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Creating route
features

Route feature classes are
composite feature classes
composed of arc and section
features with an associated
measurement system.

Though section feature classes
are not recognized by ArcMap,
when you create a new route
feature from selected arc
features, section features will
be created automatically.

EDITING COVERAGES IN ARcMAP

. Click the Edit tool.
. Select the arc features out of

which you want to make a
route.

. Click the Target layer

dropdown arrow and click
the route subclass.

. Click Editor and click Union.

Jgditmv | P-|.:?'
; J

Target

J Editor = |
"
Stop Eding
S Eolts
Mrs,
S
/7 Diide
% Euiffer
V% Copy Parellel
Mere

a Intersect

i

& Intearate

52 Wfalidate Selection,
Snapping

Optans

A new route feature
is created from

selected arc
features.
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Editing coverage
features

The topology of your coverage
determines the way in which
you edit it.

If your coverage contains
polygon and/or node features,
then you need to use the
topology tools to modify the
shape of features. ArcMap will
ensure the topological integrity
of your coverage by disabling
tools and commands that could
break topological associations.

The Shared Edit tool lets you
select the boundaries shared
between features in a coverage.
Editing shared boundaries
ensures that the topology of
your coverage is maintained.
For example, when you select
the boundary shared between
two polygon features and
reshape it using the Reshape
task, both polygon features and
all associated arc features are
updated at the same time.

For more information about
using the topology tools, see
Chapter 8, ‘Editing topological
features’.

Tip

Creating a new arc feature
Another way that you can split
polygons is by creating a new arc

feature using the Create New
Feature task.
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Splitting a polygon

1. Click the Current Task
dropdown arrow and click
Auto Complete Polygon.

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

3. Click the Sketch tool.

4. Create a sketch that starts
and stops at any of the
existing polygon boundaries
to enclose the new polygon
you are creating.

5. Double-click to finish the
sketch.

Suppose you want
to split this lot
feature.

|

| Taszk: IAuln Complete Polyaon

j | Target: [lot polygon

Create Mew Featuie
Sutn Complete Polygor
Select Features Using a Line
Select Features Using an Area
Extend/Trim Features

Minar Features

tdodify Featurs

Fieshape Feature

Cut Polygan Features

- lt label
- lot arc

| Edtor v | & | 2] |

0— 2 &
-t 4

The polygon was
split, and a new
polygon, arc, and
label were created.

|

R |t polygon
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Merging adjacent
polygons

Polygon features share topo-
logical associations with arc
features. Arc features form the
perimeter of polygon features
and the border between
adjacent polygons. If you want
to merge two adjacent poly-
gons, you need to remove the
arc features that form the border
between them using the Shared
Edit tool.

When you delete the arc
features, the merged polygon
will contain the attributes of the
polygon with the lowest FID.
Note that the FID is different
than the internal record number
<coverage>#. The label point of
the old polygon will not be
deleted. However, i1t will contain
the attributes of the new
polygon. To remove label
points, select them using the
Edit tool and click the Delete
button.

EDITING COVERAGES IN ARcMAP

. Click the Shared Edit tool.
. Select the boundary between

the polygons you want to
merge.

. Click the Delete button.

e E

-

73z

b BB X0

The border arc is
removed, and the
adjacent polygons
merged.

o732
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Deleting a 1. Click the Shared Edit tool.

2. Select a boundary of the
pOIygon polygon you want to delete.
When your ArcMap selection 3. Click the Delete command.

contains topo features, editing
tools and commands that could
break the topological associa-
tions that feature contains are
disabled.

For example, if you select a
polygon feature using the Edit
tool, the Delete command i1s
disabled. Deleting the polygon
would break the association
that polygon has with the arc
features that form its boundary
and the label feature that stores
attribute information.

You can delete topo features by
selecting their shared bound-
aries using the Shared Edit tool.
When you delete the shared
boundary of a polygon feature,
the arcs and label are deleted as
well.

You also need to use the Shared
Edit tool to delete arcs from a
coverage that contains node
features. If the arc feature you
delete contains associations to
node features that are floating,
the node features will be
deleted.
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Selecting a coverage

J Editor = ”T| &~

polygon with the Edit tool

will disable the Delete

mWL

GEEER =

command.

LN =
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Moving a polygon

Coverage polygon features
share topological associations
with adjacent polygon features
as well as arcs and labels. Each
polygon feature is constrained
so that it cannot overlap any
other polygon feature in the
same coverage.

Given this constraint, the Move
command is disabled. The
added functionality of the Edit
tool, which lets you drag
selected features, 1s also
disabled. If you want to move a
polygon feature, you must
move all features that share
topological associations with
the polygon feature by using
the Shared Edit tool.

EDITING COVERAGES IN ARcMAP

. Click the Shared Edit tool.
. Select the boundary you

wish to move.

. Hold down the left mouse

button and drag the bound-
ary to a new location.

eI E
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2. Select the arc you wish to
Arc features share topological split.

associations with node and
polygon features. If your arc
coverage contains node 4. Click where you want to split
features, splitting an arc feature the arc.

will create a new node feature.

Splitting an arc 1. Click the Edit tool. J o ”T| Do
(1)

3. Click the split command.

You can split an arc feature
using the Split tool or by
creating a new node feature
using the Create New Feature
task.
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Merging
connected arcs

Arc features that are connected
to each other and have topol-
ogy contain node features. A
node feature is placed at the
endpoints of each arc feature.

In order to merge two con-
nected arc features together,
you must delete the node that
connects them. You need to
select that node feature using
the Shared Edit tool to delete it.

If the node feature that you
delete is only connected to one
arc feature, then deleting the
node feature will delete the
associated arc feature as well.

EDITING COVERAGES IN ARcMAP

N

Click the Shared Edit tool. (7 ”f|

Select the node feature that
connects the two arc fea-
tures.

Click the Delete command.

b BERX—O

b >
The two arcs are merged into
one feature. The attributes of the
feature with the lowest FID are

maintained.
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Deleting an arc

Arc features that contain
topological associations with
node and/or polygon features
can only be deleted if you
select them using the Shared
Edit tool.

The Shared Edit tool discovers
the topological association
between arc features and node
and/or polygon features.

If you delete an arc feature that
borders two polygon features,
then the polygon features will
be merged together. For more
information, see ‘Merging
adjacent polygons’ in this
appendix.

If you delete an arc feature that
is either not connected to any
other arc feature or is con-
nected to only one arc feature,
then all node features that
would otherwise be left floating
are removed.
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. Click the Shared Edit tool.
2. Select the arc feature you

want to delete.

. Click the Delete command.

eI

o B X —O

The selected arc feature

and related node feature
are deleted.

# |
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Moving an arc
feature

If you want to move an arc
feature that exists in a coverage
containing either node or
polygon feature classes, then
you need to use the Shared Edit
tool.

When you move an arc feature
using the Shared Edit tool, the
topological associations
between arcs and nodes and/or
polygons and arcs are main-
tained.

Tip

Extending an arc feature
Ifyou select the endpoint of an arc
feature using the Shared Edit tool,
you can extend its length by
dragging the endpoint.

EDITING COVERAGES IN ARcMAP

. Click the Shared Edit tool.
. Select the arc you wish to

move.

. Hold down the left mouse

button and drag the arc to a
new location.

IR e

YA
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Merging region
features

You can merge region features
from the same coverage into
one feature. The features must
be a part of the same region
feature class. You could use the
Merge command to combine
two lots based on ownership. If
the selected lot features are not
adjacent to each other, the
merged feature will contain a
multipart shape.

When you merge features, the
original features are removed
and the new feature’s attributes
are copied from the feature with
the lowest ID number (the
oldest feature).
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Click the Edit tool. J Editor = ”T| ? =

Select the region features
that you want to merge.

Click Editor and click Merge.

J Edtar ~ ‘
N Start Editing
Stop Editing
Save Edits
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7 Dt
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i 4 alidste Selestion

Snapping.

Optiors.

Selected region features
are merged to form a
single lot feature.
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Merging route
features

You can merge route features
from the same coverage into
one feature. The features must
be a part of the same route
feature class.

When you merge features, the
original features are removed
and the new feature’s attributes
are copied from the feature with
the lowest ID number (the
oldest feature).

EDITING COVERAGES IN ARcMAP

1. Click the Edit tool.

2. Select the route features that
you want to merge.

3. Click Editor and click Merge
from the Editor pulldown
menu.

J

Editor ”T| P~

| [Editor |

Skart Editing
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Save Edits
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Glossary

active data frame

The data frame in a map that is currently being worked on—for example, the data frame to which
layers are being added. The active data frame is shown in bold text in the ArcMap table of contents.

annotation
1. Descriptive text used to label features. It is used for display, not for analysis.

2. A feature class used to label other features. Information stored for annotation includes a text
string, the location at which it is displayed, and a text symbol (color, font, size, and so on) for
display.

arc—node topology

Arcs represent linear features and the borders of area features in a coverage. Every arc has a from-
node, which is the first vertex in the arc, and a to-node, which is the last vertex. Nodes indicate the
endpoints and intersections of arcs. They do not exist as independent features. Together they
define the direction of the arc. Arc—node topology defines connectivity in coverages—arcs are
connected to each other if they share a common node.

ArcIinfo workspace

A file-based collection of coverages, grids, TINs, or shapefiles stored as a directory of folders in
the file system.

ArcSDE

A gateway to a multiuser commercial RDBMS—for example, Oracle®, Microsoft® SQL Server™,
Informix®, and DB2®. ArcSDE is an open, high-performance spatial data server that employs client/
server architecture to perform efficient spatial operations and manage large, shared geographic
data. Was known as SDE before 1999.

attribute

1. A piece of information describing a map feature. The attributes of a ZIP Code, for example, might
include its area, population, and average per capita income.

2. A characteristic of a geographic feature described by numbers, characters, images, and CAD
drawings, typically stored in tabular format and linked to the feature by a user-assigned identifier.
For example, the attributes of a well might include depth and gallons per minute.

3. A column in a database table.
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attribute domain

A named constraint in the database. An attribute constraint can
be applied to a field of a subtype of a feature class or object class
to make an attribute rule. Types of attribute domains include
range and coded-value domains.

attribute table

A DBMS or other tabular file containing rows and columns. In
Arclnfo, attribute tables are associated with a class of geographic
features such as wells or roads. Each row represents a geographic
feature. Each column represents one attribute of a feature, with
the same column representing the same attribute in each row. See
also feature attribute table.

Attributes dialog box

A dialog box that lets you view and edit attributes of features
you’ve selected in ArcMap.

azimuth

An angle measured from north. Often used to define an oblique
cylindrical projection or the angle of a geodesic between two
points.

buffer

A zone of a specified distance around features. Both constant-
and variable-width buffers can be generated on each feature’s
attribute values. The resulting buffer zones form polygons that
are either inside or outside the specified buffer distance from each
feature. Buffers are useful for proximity analysis (for example, find
all stream segments within 300 feet of a proposed logging area).

CAD

See computer-aided design.
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circle

A geometric shape for which the distance from the center to any
point on the edge is equal.

cluster tolerance

The distance range in which all vertices and boundaries in a
shapefile or feature dataset are considered identical, or
coincident. A user-specified tolerance for the Integrate command
in ArcMap. For example, if the cluster tolerance is set to 10 map
units, after running Integrate there will be no more than one
vertex within 10 map units of another.

coincident

Vertices or boundaries are coincident when they are within the
cluster tolerance of one another. See also cluster tolerance.

column

The vertical dimension of a table. A column has a name and a data
type applied to all values in the column. See also item, field, and
attribute.

compress

The process of shrinking the size of a database or file. Improves
performance by removing redundant information.

computer-aided design

An automated system for the design, drafting, and display of
graphically oriented information.

conflict

In the versioning reconciliation process, if the same feature in the
edit version and reconciliation version has been edited, the
feature is said to be in conflict. Resolving the conflict requires
you to make the decision as to the feature’s correct
representation using the Conflict Resolution dialog box.

EpiTiNG IN ARcMaP



connectivity

1. In a geodatabase, the state of edges and junctions in a logical
network that controls flow, tracing, and pathfinding.

2. The topological identification in a coverage of connected arcs
by recording the from- and to-node for each arc. Arcs that share a
common node are connected. See also arc—node topology.

constraints

In real-world databases, an object’s attributes can’t have any
particular value based solely on what data types and ranges a
particular field type in the database allows. In reality, the
permissible values are a range or list of values.

contiguity

In coverages, the topological identification of adjacent polygons
by recording the left and right polygons of each arc. See also
polygon—arc topology.

control points

Points you establish on a paper map to represent known ground
points or specific locations. Control points are used to register a
paper map before you begin digitizing features on it with a
digitizer.

coordinate

A set of numbers that designate location in a given reference
system such as Xy in a planar coordinate system or x,y,z in a
three-dimensional coordinate system. Coordinates represent
locations on the earth’s surface relative to other locations.

coordinate system

1. A reference system used to measure horizontal and vertical
distances on a planimetric map. A coordinate system is usually
defined by a map projection; a spheroid of reference; a datum;
one or more standard parallels; a central meridian; and possible

GLOSSARY

shifts in the x- and y-directions to locate X,y positions of point,
line, and area features.

2. In Arclnfo, a system with units and characteristics defined by a
map projection. A common coordinate system is used to spatially
register geographic data for the same area.

coverage

A file-based vector data storage format for storing the location,
shape, and attributes of geographic features. A coverage usually
represents a single theme, such as soils, streams, roads, or land
use. It is one of the primary vector data storage formats for
Arclnfo.

A coverage stores geographic features as primary features (such
as arcs, nodes, polygons, and label points) and secondary
features (such as tics, map extent, links, and annotation).
Associated feature attribute tables describe and store attributes
of the geographic features.

current task

During editing in ArcMap, a setting in the Current Task
dropdown list that determines with which task the sketch
construction tools (Sketch, Arc, Distance-Distance, and
Intersection) will work. The current task is set by clicking a task in
the Current Task dropdown list. All tasks in the Current Task
dropdown list work with a sketch that you create. For example,
the Create New Feature task uses a sketch you create to make a
new feature. The Extend/Trim Feature task uses a sketch you
create to determine where the selected feature will be extended or
trimmed. The Cut Polygon Feature task uses a sketch you create
to determine where the polygon will be cut.
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dangle tolerance

The minimum length allowed for dangling arcs in coverages in the
ArcInfo Clean process. Clean removes dangling arcs that are
shorter than the dangle length. Also known as the dangle length.

dangling arc

In coverages, an arc having the same polygon on both its left and
right sides and having at least one node that does not connect to
any other arc. It often identifies where a polygon does not close
properly (for example, undershoot), where arcs don’t connect
properly, or where an arc was digitized past its intersection with
another arc (for example, overshoot). A dangling arc is not always
an error. For example, dangling arcs can represent cul-de-sacs in
street centerline maps.

data frame

In ArcMap, a frame on the map that displays layers occupying
the same geographic area. You may have one or more data frames
on your map depending upon how you want to organize your
data. For instance, one data frame might highlight a study area,
and another might provide an overview of where the study area is
located.

data integrity

Maintenance of data values according to data model and data
type. For example, to maintain integrity, numeric columns will not
accept character data.

data source

Any geographic data, such as a coverage, shapefile, raster, or
feature class, in a geodatabase.

data type

The characteristic of columns and variables that defines what
types of data values they can store. Examples include character,
floating point, and integer.
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data view

An all-purpose view in ArcMap for exploring, displaying, and
querying geographic data. This view hides all map elements such
as titles, North arrows, and scale bars. See also layout view.

dataset

1. Any feature class, table, or collection of feature classes or
tables in the geodatabase.

2. A named collection of logically related data items arranged in a
prescribed manner.

decimal degrees

Degrees of latitude and longitude expressed as a decimal rather
than in degrees, minutes, and seconds.

digitizing
1. To encode geographic features in digital form as
X,y coordinates.

2. The process of converting the features on a paper map into
digital format. When you digitize a map, you use a digitizing
tablet, or digitizer, connected to your computer and trace over
features with a digitizer puck, which is similar to a mouse. The Xy
coordinates of these features are automatically recorded and
stored as spatial data.

digitizing mode

Also called absolute mode, digitizing mode is one of the ways in
which a digitizing tablet operates. In digitizing mode, the location
of the tablet is mapped to a specific location on the screen.
Moving the digitizer puck on the tablet surface causes the screen
pointer to move to precisely the same position.
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distance units

The units—for example, feet, miles, meters, or kilometers—
ArcMap uses to report measurements, dimensions of shapes, and
distance tolerances and offsets.

double precision

Refers to a high level of coordinate accuracy based on the
possible number of significant digits that can be stored for each
coordinate. ArcInfo datasets can be stored in either single- or
double-precision coordinates. Double-precision coverages store
up to 15 significant digits per coordinate (typically,

13 to 14 significant digits), retaining the accuracy of much less
than 1 meter at a global extent. See also single precision.

edit cache

A setting in ArcMap that causes the features visible in the
current map extent to be held in memory on your local machine.
Designed to be used when working with large amounts of data,
an edit cache results in faster editing because ArcMap doesn’t
have to retrieve the data from the server.

edit session

In ArcMap, all editing takes place within an edit session. An edit
session begins when you choose Start Editing from the Editor
menu and ends when you choose Stop Editing.

Editor toolbar

A toolbar that lets you create and modify features and their
attributes in ArcMap.

ellipse

A geometric shape equivalent to a circle that is viewed obliquely;
aflattened circle.

GLOSSARY

extent

The coordinates defining the minimum bounding rectangle (that
is, xmin, ymin and xmax, ymax) of a data source. All coordinates
for the data source fall within this boundary.

feature

1. An object class in a geodatabase that has a field of type
geometry. Features are stored in feature classes.

2. A representation of a real-world object.

3. A point, line, or polygon in a coverage or shapefile.

feature attribute table

A table used to store attribute information for a specific coverage
feature class. ArcInfo maintains the first several items of these
tables. Feature attribute tables supported for coverages include
the following:

<cover>.PAT for polygons or points

<cover>.AAT  forarcs
<cover>.NAT  for nodes
<cover>.RAT for routes

for sections
for regions
for annotation (text)

<cover>.SEC
<cover>.PAT
<cover>.TAT

where <cover> is the coverage name.

feature class

1. The conceptual representation of a geographic feature. When
referring to geographic features, feature classes include point,
line, area, and annotation. In a geodatabase, an object class that
stores features and has a field of type geometry.

2. A classification describing the format of geographic features
and supporting data in a coverage. Coverage feature classes for
representing geographic features include point, arc, node, route-
system, route, section, polygon, and region. One or more
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coverage features are used to model geographic features; for
example, arcs and nodes can be used to model linear features
such as street centerlines. The tic, annotation, link, and boundary
feature classes provide supporting data for coverage data
management and viewing.

3. The collection of all the point, line, or polygon features or
annotation in a CAD dataset.

feature dataset

In geodatabases, a collection of feature classes that share the
same spatial reference. Because the feature classes share the
same spatial reference, they can participate in topological
relationships with each other such as in a geometric network.
Several feature classes with the same geometry may be stored in
the same feature dataset. Object classes and relationship classes
can also be stored in a feature dataset.

field

A column in a table. Each field contains the values for a single
attribute.

fuzzy tolerance

An extremely small distance used to resolve inexact intersection
locations due to the limited arithmetic precision of computers. It
defines the resolution of a coverage resulting from the Clean
operation or a topological overlay operation such as Union,
Intersect, or Clip.

geodatabase

An object-oriented geographic database that provides services
for managing geographic data. These services include validation
rules, relationships, and topological associations. A geodatabase
contains feature datasets and is hosted inside of a relational
database management system.
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geodatabase data model

Geographic data model that represents geographic features as
objects in an object-relational database. Features are stored as
rows in a table; geometry is stored in a shape field. Supports
sophisticated modeling of real-world features. Objects may have
custom behavior.

georelational data model

A geographic data model that represents geographic features as
an interrelated set of spatial and descriptive data. The
georelational model is the fundamental data model used in
coverages.

index

A special data structure used in a database to speed searching for
records in tables or spatial features in geographic datasets.
ArclInfo supports both spatial and attribute indexes.

intersect

The topological integration of two spatial datasets that preserves
features that fall within the area common to both input datasets.
See also union.

item
1. A column of information in an INFO table.

2. An element in the Catalog tree. The Catalog tree can contain
both geographic data sources and nongeographic elements such
as folders, folder connections, and file types.

label point

A feature class in a coverage used to represent point features and
identify polygons.
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layer

1. A collection of similar geographic features—such as rivers,
lakes, counties, or cities—of a particular area or place for display
on a map. A layer references geographic data stored in a data
source, such as a coverage, and defines how to display it. You
can create and manage layers as you would any other type of
data in your database.

2. A feature class in a shared geodatabase managed with SDE 3.

layout view

The view for laying out your map in ArcMap. Layout view shows
the virtual page upon which you place and arrange geographic
data and map elements—such as titles, legends, and scale bars—
for printing. See also data view.

left—right topology

The topological data structure ArcInfo uses to represent
contiguity between polygons. Left-right topology supports
analysis functions such as adjacency. See also topology.

map

1. A graphical presentation of geographic information. It contains
geographic data and other elements, such as a title, North arrow,
legend, and scale bar. You can interactively display and query the
geographic data on a map and also prepare a printable map by
arranging the map elements around the data in a visually pleasing
manner.

2. The document used in ArcMap that lets you display and work
with geographic data. A map contains one or more layers of
geographic data and various supporting map elements such as
scale bars. Layers on a map are contained in data frames. A data
frame has properties such as scale, projection, and extent and
also graphic properties such as where it is located on your map’s
page. Some maps have one data frame, while other more
advanced maps may have several data frames.

GLOSSARY

map document

In ArcMap, the disk-based representation of a map. Map
documents can be printed or embedded into other documents.
Map documents have a .mxd file extension.

map units

The units—for example, feet, miles, meters, or kilometers—in
which the coordinates of spatial data are stored.

merge policy

In geodatabases, all attribute domains have a merge policy
associated with them. When two features are merged into a single
feature in ArcMap, the merge policies dictate what happens to the
value of the attribute to which the domain is associated. Standard
merge policies are default value, sum, and weighted average.

minimum bounding rectangle

A rectangle, oriented to the x- and y-axes, that bounds a
geographic feature or a geographic dataset. It is specified by two
coordinates: xmin, ymin and xmax, ymax. For example, the extent
defines a minimum bounding rectangle for a coverage.

multipart feature

A feature that is composed of more than one physical part but
only references one set of attributes in the database. For example,
in a layer of states, the State of Hawaii could be considered a
multipart feature. Although composed of many islands, it would
be recorded in the database as one feature.

multipoint feature

A feature that consists of more than one point but only
references one set of attributes in the database. For example, a
system of oil wells might be considered a multipoint feature, as
there is a single set of attributes for the main well and multiple
well holes.
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multiuser geodatabase

A geodatabase in an RDBMS served to client applications (for
example, ArcMap) by ArcSDE. Multiuser geodatabases can be
very large and support multiple concurrent editors. Supported on
avariety of commercial RDBMSs including Oracle, Microsoft SQL
Server, IBM DB2, and Informix.

null value

The absence of a value. A geographic feature for which there is
no associated attribute information.

overshoot

That portion of an arc digitized past its intersection with another
arc. See also dangling arc.

pan

To move the viewing window up, down, or sideways to display
areas in a geographic dataset that, at the current viewing scale,
lies outside the viewing window.

parametric curve

A curved segment that has only two vertices as endpoints,
instead of being made of numerous vertices. You can create a
parametric curve using the Arc tool or the Tangent Curve
command in the ArcMap Editor. Also known as a true curve.

personal geodatabase

A geodatabase, usually on the same network as the client
application (for example, ArcMap), that supports one editor at a
time. Personal geodatabases are managed in a Microsoft Jet
Engine database.

planar topology

Represent collections of topological feature classes that share
geometry among their boundaries. One or more line and polygon
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feature classes that share geometry participate in a common
planar topology. Updating shared boundaries updates all features
in the topology.

point
A single x,y coordinate that represents a single geographic
feature such as a telephone pole.

point mode digitizing

One of two methods of digitizing features using the ArcMap
Editor s Sketch tool or from a paper map using a digitizer. With
point mode digitizing, you can create or edit features by digitizing
a series of precise points, or vertices. Point mode digitizing is
effective when precise digitizing is required—for example, when
digitizing a perfectly straight line. See also stream mode digitizing.

polygon
A two-dimensional feature representing an area such as a state or
county.

polygon-arc topology

PAT. A coverage polygon is made up of arcs that define the
boundary and a label point that links the polygon feature to an
attribute record in the coverage PAT. Arclnfo stores polygons
topologically as a list of arcs and a label that make up each

polygon.

precision

Refers to the number of significant digits used to store numbers
and, in particular, coordinate values. Precision is important for
accurate feature representation, analysis, and mapping. ArcInfo
supports single and double precision.
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preliminary topology

In coverages, refers to incomplete region or polygon topology.
Region topology defines region—arc and region—polygon
relationships. A topological region has both the region—arc
relationship and the region—polygon relationship. A preliminary
region has the region—arc relationship but not the region—
polygon relationship. In other words, preliminary regions have no
polygon topology. Polygon topology defines polygon—arc-label
point relationships. A preliminary polygon has the polygon—label
point relationship but not the polygon—arc relationship.
Coverages with preliminary topology have red in their icons in
the Catalog.

projection

A mathematical formula that transforms feature locations from the
earth’s curved surface to a map’s flat surface. A projected
coordinate system employs a projection to transform locations
expressed as latitude and longitude values to x,y coordinates.
Projections cause distortions in one or more of these spatial
properties: distance, area, shape, and direction.

property

An attribute of an object defining one of its characteristics or an
aspect of its behavior. For example, the Visible property affects
whether a control can be seen at run time. You can set a data
source’s properties using its Properties dialog box.

query
A question or request used for selecting features. A query often
appears in the form of a statement or logical expression. In
ArcMap, a query contains a field, an operator, and a value.

radius

The distance from the center to the outer edge of a circle or
circular curve.
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RDBMS

Relational database management system. A database management
system with the ability to access data organized in tabular files
that can be related to each other by a common field (item). An
RDBMS has the capability to recombine the data items from
different files, providing powerful tools for data usage. ArcSDE
supports several commercial RDBMSs.

record

1. In an attribute table, a single “row” of thematic descriptors. In
SQL terms, a record is analogous to a tuple.

2. Alogical unit of data in a file. For example, there is one record
in the ARC file for each arc in a coverage.

relate

An operation that establishes a temporary connection between
corresponding records in two tables using an item common to
both (for example, key attributes). Each record in one table is
connected to those records in the other table that share the same
value for the common item. See also relational join.

relational join

The operation of relating and physically merging two attribute
tables using their common item.

relationship

An association or link between two objects in a database.
Relationships can exist between spatial objects (features in
feature classes) or nonspatial objects (rows in a table), or
between spatial and nonspatial objects.
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row

1. A record in an attribute table. The horizontal dimension of a
table composed of a set of columns containing one data item
each.

2. A horizontal group of cells in a raster.

scanning

The process of capturing data in raster format with a device called
a scanner. Some scanners also use software to convert raster data
to vector data.

segment

A line that connects vertices. For example, in a sketch of a
building, a segment would represent one wall.

select

To choose from a number or group of features or records; to
create a separate set or subset.

Selectable Layers list

A list on the Selection menu in ArcMap that lets you choose from
which layers you can select. For example, suppose you wanted to
select a large number of buildings by drawing a box around them
but selected a parcel by mistake as you drew the selection box. To
avoid this, you might uncheck the Parcels layer in the Selectable
Layers list so that parcels cannot be selected.

selected set

A subset of the features in a layer or records in a table. ArcMap
provides several ways to select features and records graphically
or according to their attribute values.
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selection anchor

When editing in ArcMap, a small “x” located in the center of
selected features. The selection anchor is used when you move
features using snapping. It is the point on the feature or group of
features that will be snapped to the snapping location. This is
also the point around which your selection will rotate when you
use the Rotate tool and around which your feature will scale
when you use the Scale tool.

shape

The characteristic appearance or visible form of a geographic
object. Geographic objects can be represented on a map using
one of three basic shapes: points, lines, or polygons.

shapefile

A vector data storage format for storing the location, shape, and
attributes of geographic features. A shapefile is stored in a set of
related files and contains one feature class.

shared boundary

A segment or boundary common to two features. For example, in
a parcel database, adjacent parcels will share a boundary. Another
example might be a parcel that shares a boundary on one side
with a river. The segment of the river that coincides with the
parcel boundary would share the same coordinates as the parcel
boundary.

shared vertex

A vertex common to multiple features. For example, in a parcel
database, adjacent parcels will share a vertex at the common
corner.

single precision
Refers to a level of coordinate accuracy based on the number of
significant digits that can be stored for each coordinate. Single-
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precision numbers store up to seven significant digits for each
coordinate, retaining a precision of +5 meters in an extent of
1,000,000 meters. ArcInfo datasets can be stored as either single-
or double-precision coordinates. See also double precision.

sketch

When editing in ArcMap, a shape that represents a feature’s
geometry. Every existing feature on a map has an alternate form, a
sketch. A sketch lets you see exactly how a feature is composed,
with all vertices and segments of the feature visible. To modify a
feature, you must modify its sketch. To create a feature, you must
first create a sketch. You can only create line and polygon
sketches, as points have neither vertices nor segments.

Sketches help complete the current task. For example, the Create
New Feature task uses a sketch you create to make a new feature.
The Extend/Trim Feature task uses a sketch you create to
determine where the selected feature will be extended or trimmed.
The Cut Polygon Feature task uses a sketch you create to
determine where the polygon will be cut into two features.

sketch constraints

In ArcMap editing, the angle or length limitations you can place
on segments you're creating. These commands are available on
the Sketch tool context menu. For example, you can set a length
constraint that specifies that the length of the segment you’'re
creating will be 50 map units. At whatever angle you create that
segment, its length will be constrained to 50 map units.

Angle constraints work in the same way. For example, you can set
an angle constraint that specifies that the angle of the segment
you’re creating will be 45 degrees measured from another feature
that already exists. At whatever length you create that segment,
its angle will be constrained to 45 degrees.
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sketch operations

In ArcMap, editing operations that are performed on an existing
sketch. Examples are Insert Vertex, Delete Vertex, Flip, Trim, Delete
Sketch, Finish Sketch, and Finish Part. All of these operations are
available from the Sketch context menu, which is available when
you right-click on any part of a sketch using any editing tools.

snapping

The process of moving a feature to coincide exactly with
coordinates of another feature within a specified snapping
distance or tolerance.

shapping environment

Settings in the ArcMap Editor’s Snapping Environment window
and Editing Options dialog box that help you establish exact
locations in relation to other features. You determine the
snapping environment by setting a snapping tolerance, snapping
properties, and a snapping priority.

snapping priority
During ArcMap editing, the order in which snapping will occur by

layer. You can set the snapping priority by dragging the layer
names in the Snapping Environment window to new locations.

shapping properties

In ArcMap editing, a combination of a shape to snap to and a
method for what part of the shape you will snap to. You can set
your snapping properties to have a feature snap to a vertex, edge,
or endpoint of features in a specific layer. For example, a layer
snapping property might let you snap to the vertices of buildings.
A more generic, sketch-specific snapping property might let you
snap to the vertices of a sketch you’re creating.
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snapping tolerance

During ArcMap editing, the distance within which the pointer or a
feature will snap to another location. If the location being
snapped to (vertex, boundary, midpoint, or connection) is within
the distance you set, the pointer will automatically snap. For
example, if you want to snap a power line to a utility pole and the
snapping tolerance is set to 25 pixels, whenever the power line
comes within a 25-pixel range of the pole it will automatically snap
to it. Snapping tolerance can be measured using either map units
or pixels.

spatial join
A type of spatial analysis in which the attributes of features in

two different layers are joined together based on the relative
locations of the features.

spatial reference

Describes both the projection and spatial domain extent for a
feature dataset or feature class in a geodatabase.

SQL

Structured Query Language. A syntax for defining and
manipulating data from a relational database. Developed by IBM®
in the 1970s, it has become an industry standard for query
languages in most relational database management systems.

stream mode digitizing

One of the two methods of digitizing features from a paper map.
Also known as streaming, stream mode digitizing provides an
easy way to capture features when you don’t require much
precision—for example, to digitize rivers, streams, and contour
lines. With stream mode, you create the first vertex of the feature
and trace over the rest of the feature with the digitizer puck. You
can also use digitize in stream mode with the ArcMap Sketch tool
when editing “frechand”. See also point mode digitizing.
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stream tolerance

The interval at which vertices are added along the feature you’re
digitizing in stream mode. When streaming, vertices are
automatically created at a defined interval as you move the
mouse. For example, if the stream tolerance is set to 10 map units,
you must move the pointer at least 10 map units before the next
vertex will be created. If you move the pointer more than 10 map
units, there may be more space between vertices, but there will
always be a minimum interval of 10 map units. Stream tolerance is
measured in map units. See also stream mode digitizing.

symbol

A graphic pattern used to represent a feature. For example, line
symbols represent arc features; marker symbols, points; shade
symbols, polygons; and text symbols, annotation. Many
characteristics define symbols including color, size, angle, and
pattern.

symbology

The criteria used to determine symbols for the features in a layer.
A characteristic of a feature may influence the size, color, and
shape of the symbol used.

table

Information formatted in rows and columns. A set of data
elements that has a horizontal dimension (rows) and a vertical
dimension (columns) in an RDBMS. A table has a specified
number of columns but can have any number of rows. See also
attribute table.

table of contents

In ArcMap, lists all the data frames and layers on the map and
shows what the features in each layer represent.
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tabular data

Descriptive information that is stored in rows and columns and
can be linked to map features.

target layer

Used in ArcMap editing, a setting in the Target layer dropdown
list that determines to which layer new features will be added. The
target layer is set by clicking a layer in the Target layer dropdown
list. For instance, if you set the target layer to Buildings, any
features you create will be part of the Buildings layer. You must
set the target layer whenever you're creating new features—
whether you're creating them with the Sketch tool, by copying
and pasting, or by buffering another feature.

tic

Registration or geographic control points for a coverage
representing known locations on the earth’s surface. Tics allow
all coverage features to be recorded in a common coordinate
system such as Universal Transverse Mercator (UTM). Tics are
used to register map sheets when they are mounted on a digitizer
and to transform the coordinates of a coverage, for example, from
digitizer units (inches) to the appropriate values for a coordinate
system (which are measured in meters for UTM).

tolerances

A coverage uses many processing tolerances (fuzzy, tic match,
dangle length) and editing tolerances (weed, grain, edit distance,
snap distance, and nodesnap distance). Stored in a TOL file,
ArclInfo uses the values as defaults in many automation, editing,
and processing operations. You can edit a coverage’s tolerances
using its Properties dialog box in ArcCatalog.

topological association

The spatial relationship between features that share geometry
such as boundaries and vertices. When you edit a boundary or
vertex shared by two or more features using the topology tools in
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the ArcMap Editor, the shape of each of those features is
updated.

topological feature

A feature that supports network connectivity that is established
and maintained based on geometric coincidence.

topology

1. In geodatabases, relationships between connected features in a
geometric network or shared borders between features in a planar
topology.

2. In coverages, the spatial relationships between connecting or
adjacent features (for example, arcs, nodes, polygons, and
points). The topology of an arc includes its from- and to-nodes
and its left and right polygons. Topological relationships are built
from simple elements into complex elements: points (simplest
elements), arcs (sets of connected points), areas (sets of
connected arcs), and routes (sets of sections, which are arcs or
portions of arcs). Redundant data (coordinates) is eliminated
because an arc may represent a linear feature, part of the
boundary of an area feature, or both.

transaction

A logical unit of work as defined by a user. Transactions can be
data definition (create an object), data manipulation (update an
object), or data read (select from an object).

true curve

See parametric curve.

undershoot

An arc that does not extend far enough to intersect another arc.
See also dangling arc.
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union

A topological overlay of two polygonal spatial datasets that
preserves features that fall within the spatial extent of either input
dataset; that is, all features from both coverages are retained. See
also intersect.

validation rule

Validation rules can be applied to objects in the geodatabase to
ensure that their state is consistent with the system that the
database is modeling. The geodatabase supports attribute,
connectivity, relationship, and custom validation rules.

version

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 a set of ordered x,y coordinates that defines a line or
polygon feature.

virtual page
The map page, as seen in layout view.

wizard

A tool that leads a user step by step through an unusually long,
difficult, or complex task.

workspace

A container for file-based geographic data. This can be a folder
that contains shapefiles, an ArcInfo workspace that contains
coverages, a personal geodatabase, or an ArcSDE database
connection.
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Index

A

Absolute mode. See Digitizing: in digitizing
(absolute) mode
Active data frame
defined 283
Adding data
to be edited 96
Annotation
defined 283
Arc tool. See Editing tools
Arc—node topology
defined 283
ArcInfo workspace
defined 283
ArcSDE
defined 283
Attribute domain
defined 284
Attribute tables
defined 284
editing 255
Attributes
adding 15, 258-259
copying and pasting 109, 260
defined 283
deleting 259
editing 94
moditying 258-259
undoing edits to 259
viewing 256
Attributes dialog box
defined 284
Azimuth
defined 284

Buffers
clipping a feature using a buffer 201
creating 162
defined 284

Cc

CAD (computer-aided design)
defined 284
CAD features
loading 43
snapping when loading 45
Canceling a trace 141. See also Editing tools
Circle
defined 284
Clipping features 201
Cluster tolerance
defined 284
described 36, 206
setting 206, 207
Coincident
defined 284
Column
defined 284
Combining features from different layers 168
Compress
defined 284
Computer-aided design (CAD)
defined 284
Conflict
defined 284
Connectivity
defined 285
Constraints
defined 285
Contiguity
defined 285
Control points
defined 285
digitizing 149
establishing 148
Coordinate
defined 285
Coordinate system
defined 285



Copying
a line parallel to an existing line 160
and pasting attributes 109
and pasting features 109
Copying and pasting features 27
Coverage
detined 285
Coverages
composite feature classes 264
creating new coverage features 266
editing 89-90
editing features 272
primary feature classes 264
secondary feature class 264
simple features 265
tolerances 266
topo features 265
topological associations 264
topology 264
Creating a new arc feature 272
Current task
detined 285

D

Dangle tolerance
defined 286
Dangling arc
detined 286
Data
adding for editing 96
loading from a geodatabase 96
stopping the drawing of 96, 231, 232
Data frames
detined 286
editing a map with multiple 99
Data integrity
detined 286
Data model. See Georelational data model
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Data source
defined 286
Data type
defined 286
Data view
detined 286
Dataset
detined 286
Decimal degrees
defined 286
Deflection 130131
Deleting
features 108
Digitizer
aligning the map on 148
attaching the map to 148
configuring puck buttons
for streaming 158
using programming code 148, 155, 158
using WinTab manager setup program 148
creating features with 147
installing driver software 148
setting up 22, 148
Digitizing
a projected map 148
defined 286
digitizer tab missing 150
finishing your digitizing session 26
frechand 147, 153
in absolute mode 23
in digitizing (absolute) mode 153, 154-155
in mouse (relative) mode 153
in point mode 24, 153, 154-155
in stream mode 25, 153, 156157, 158
installing digitizer driver software 148
preparing the map 22, 148
registering your map 22
switching between digitizing and mouse
modes 153

Digitizing (continued)
switching between point and stream modes
157
using snapping 155
Digitizing mode
defined 286
Digitizing tablet. See Digitizer
Distance units
defined 287
Distance-Distance tool. See Editing tools
Dividing a line feature. See Placing points along
aline
Double precision
defined 287
Dragging features 104. See also Moving
features

E

Edit cache
creating 97, 98
defined 287
toolbar 97
zooming to extent 98
Edit session
defined 287

starting 97
stopping 99
Editing

a map with more than one data frame 99

adding and deleting sketch vertices 188—189

adding the Editor toolbar 95, 225

combining features from different layers 168

copying a line parallel to an existing line 160

copying and pasting features 109

coverages 89-90

creating a mirror image of a feature 164

creating a segment that is a parametric curve
138-139

creating a sketch 92

creating an edit cache 98
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Editing (continued)

creating buffers around features 162
creating features
described 92-93
from features with common areas 170
using a sketch 112-113
creating line and polygon features 124-125
creating multipart features
by combining features 168
by merging 166
creating multipoint features 120
creating parallel segments 135
creating perpendicular segments 135
creating point features and vertices 116-121
creating segments
using angles and lengths 130-131
using angles from existing segments 134—
135
deleting features 108
extending line features 181
feature datasets 89-90
flipping line features 183
in layout view 99
integrating data 206, 207-208
merging features 166
modifying features 93
moving features 104-106
moving sketch vertices 190-191
overview of process 86—87, 223-224
placing points along a line feature 184
reshaping a line or polygon feature. See
Reshaping features
rotating a point's symbology 107
saving edits 98
scaling features 199
selecting features 100—-102
setting the current task 14
setting the Target layer 113, 116
shapefiles 89-90
splitting line or polygon features 174-175
starting 97
stopping 99

INDEX

Editing (continued)
tasks you can complete with a sketch 112—
113
trimming a line feature 178-180
using the snapping environment 105—
106, 144-146
vertices in a sketch 93
with more than one collection of datasets
97, 266, 267, 269
Editing tools
Arc tool 115, 138
Distance-Distance tool 114, 119
Intersection tool 114, 119
Scale tool 199
Shared Edit tool 209, 211, 213
Sketch tool 112
Split tool 174
tool palette 112, 114
Trace tool 115, 141
Editor toolbar
adding 95, 225
defined 287
diagram 88
Ellipse
defined 287
Extending line features 31, 181
water lines 31, 33
Extent
defined 287

F

Feature
defined 287
Feature attribute table
defined 287
Feature class
defined 287
Feature dataset
defined 288

Field

defined 288
Finishing a part in a multipart feature 126
Finishing a sketch

shortcut 124, 178

using the Square and Finish command 125
Flipping line features 183
Following features. See Editing tools
Fuzzy tolerance

defined 288

G

Geodatabase
defined 288
loading data from 96
structure of 89
Geodatabase data model
defined 288
Georelational data model
defined 288

Importing data

from CAD drawings 42
Index

defined 288
Integrating data 35, 206, 207-208
Intersect 170

defined 288. See also Union
Intersection tool. See Editing tools
Item

defined 288
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L

Label point
defined 288
Layers
creating 121
defined 289
setting selectable 103
Layout view
detined 289
editing in 99
Left-right topology
defined 289
Line features
copying 160
creating 17, 92, 112, 124-125, 126
creating a new arc feature 266
deleting coverage arcs 278
extending 31, 181
extending coverage arcs 279
flipping 183
merging connected arcs 277
moving coverages arcs 279
placing points along 184
reshaping. See Reshaping features
splitting 174-175
splitting coverage arcs 276
trimming 178-180
Loading
data from a geodatabase 96
Loading data
from a CAD drawing 42
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M

M values
editing 198
Map
defined 289
Map document
defined 289
Map units
detined 289
Measurements
adding vertices using 18
setting number of decimal places for reporting
110
viewing 110
Merge policy
defined 289
Merging features 166
Minimum bounding rectangle
defined 289
Mirror image 164
Missing Digitizer tab 150
Moditying features
by moving vertices 190-191
shortcut 178
Moving features
by dragging 29, 104
by rotating 105, 107
relative to their current position 105
undoing a move 104
using delta x,y coordinates 104—105, 105—
106
using the snapping environment 105
Moving vertices. See Reshaping features
Multipart features
creating 126-127, 168
defined 289
described 125
merging features to create 166
removing parts 197
shortcut for finishing a part 126

Multipoint features
creating 122-123
detined 289
described 120

Multiuser geodatabase
detined 290

N

Node features
creating 267

Null value
defined 290

(o)

Overshoot
defined 290

P

Pan
detined 290
Parallel segments. See Segments: creating
parallel to existing
Parametric curves
creating 138-139
detined 290
Pasting
features. See Copying and pasting features
Perpendicular segments. See Segments: creating
perpendicular to existing
Personal geodatabase
detined 290
Placing points along a line 184
Planar topology
detined 290
Point
detined 290
Point features
creating 92, 112, 116-121, 126, 268
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Point mode digitizing. See Digitizing: in point

mode
detined 290
Polygon
detined 290
Polygon features
creating 12, 13, 47, 74, 92-93, 124—
125, 215, 269
cutting a polygon shape out of 177
deleting 274
merging 273
moving 275
reshaping. See Reshaping features
splitting 174-175, 272
squaring 128-129
Polygon-—arc topology
detined 290
Precision
detined 290
Preliminary topology
defined 291
Projection
defined 291
Properties
changing for a sketch 195
Property
defined 291

Q

Query
defined 291

R

Radius
defined 291
RDBMS (relational database management
system)
defined 291

INDEX

Record
defined 291
Region features
creating 270
creating region feature classes 270
merging 280
Registering a map
adding additional control points 151
described 149-150
digitizing control points 149
ensuring accuracy when 152
enterring ground coordinates 149
error reporting 148, 150
establishing control points 148
for the first time 149
removing ground coordinate records 151
saving ground coordinates 149—150
using existing tic files or saved coordinates
151-152
Relate
defined 291
Relational database management system
(RDBMS)
defined 291
Relational join
defined 291
Relationship
defined 291
Relative mode. See Digitizing: in mouse
(relative) mode

Reporting measurements. See Measurements:

setting number of decimal places for
reporting
Reshaping a shared boundary 37
Reshaping features
by adding vertices 188—189
by deleting vertices 188—189
by moving vertices 190-191
using a sketch you draw 186-187

RMS error 148, 150
Root mean square error. See RMS error
Rotating a point’s symbology 107
Rotating features 28, 105, 107
Route features

creating 271

merging 281
Row

defined 292

S

Saving edits 16, 46, 98
Scaling features 30, 199
Scanning
defined 292
Segment Deflection. See Editing: creating
segments: using angles from existing
segments
Segments
creating
at an angle from the last segment 132-133
parallel to existing 19, 135
parametric curves 19, 138-139
perpendicular to existing 135
using angles and lengths 130-131
using angles from existing segments 134
defined 292
Select
defined 292
Selectable Layers list
defined 292
Selected set
defined 292
Selecting features
described 100
removing features from the selection 100
setting selectable layers 103
using a line 101
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Selecting features (continued)
using a polygon 102
using the Edit tool 100
using the Selection menu 102
Selection anchor
and snapping 106
defined 292
described 101
moving
when rotating or snapping a feature 106
when scaling a feature 199
Shape
defined 292
Shapetile
defined 292
Shared boundary
defined 292
modifying 39, 213
moving 209
reshaping 37, 211
Shared features
creating 215
Shared vertex
defined 292
moving 209
Single precision
defined 292
Sketch
creating 92
detined 293
deleting 124
described 90, 92, 112
editing z- and m- values 198
finishing
shortcut 124
using the Square and Finish command 125
inserting vertices 196
modifying 93
moving vertices 190
removing parts 197
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Sketch constraints
detined 293
Sketch operations
detined 293
Sketch properties
changing 195
Sketch tool. See Editing tools
Snapping. See also Snapping environment
detined 293
setting the snapping environment 13
using to split a line 174
using when digitizing 155
when creating a feature with shared parts
215
when loading CAD features 45
Snapping environment
and moving features 105-106
creating points and vertices using 116
detined 293
described 144
setting the snapping tolerance. See Snapping
tolerance
window 142
Snapping priority
detined 293
described 146
setting 146
Snapping properties
comparing 143
detined 293
layer 143, 145
setting 145
sketch 143, 146
Snapping tolerance
detined 294
described 144
setting 144
viewing 144
Spatial join
detined 294

Spatial reference
detined 294
Split policies
setting up 176
Split tool. See Editing tools
Splitting line features 174-175
Splitting polygon features 174—175
SQL (Structured Query Language)
detined 294
Squaring polygon features 128-129
Stream mode digitizing
detined 294
Stream tolerance. See also Digitizing: in stream
mode
detined 294
Streaming. See Digitizing: in stream mode
Stretching features. See Stretching geometry
proportionately
Stretching geometry proportionately 202
Structured Query Language (SQL)
detined 294
Subtypes 93
Symbol
defined 294
Symbology
defined 294

T

Table

defined 294
Table of contents

defined 294
Tabular data

defined 295
Tangent curve. See Parametric curves
Target layer 93

defined 295
Tic

defined 295
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Tolerances
detined 295
Tool palette. See Editing tools
Tools. See Editing tools
Topological association. See also Topology
detined 295
in a geometric network 205
Topological feature
detined 295
Topology. See also Coverages: topology
detined 295
editing
creating polygons with shared parts 215
described 205
integrating data 206
modifying a shared boundary 213
moving a shared vertex or boundary 209
reshaping a shared boundary 211
tools 205
Trace tool. See Editing tools
Tracing. See Editing tools
Transaction
detined 295
Trimming line features 178-180
True curve. See Parametric curves
detined 295

U

Undershoot
defined 295. See also Dangling arc
Union. See Combining features from difterent
layers
defined 296. See also Intersect

INDEX

Vv

Validation rule
detined 296
VBA
configuring digitizer puck buttons using
148, 155
Vector datasets
comparing the structure of 89
Version
detined 296
Vertex
detined 296
Vertices
adding 93, 188, 196
creating 116-121
using absolute coordinates 20
deleting 93, 124, 155, 188
deleting multiple while streaming with a
digitizer 157
moving
by dragging 190
by specifying X,y coordinates 191-192
relative to the current location 193-194
undoing and redoing 120, 125
Virtual page
detined 296
Visual Basic for Applications. See VBA

w

Wizard
detined 296
Workspaces
detined 296
editing a map with multiple 97

YA

Z values
editing 198
using the current control 198
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