2

o %z
B ID T

{
- -~
/,’ ¥l

_‘ QSR i, 4
N G L F
Linear Referencing in ArcGIS | ==

GIS by ESRI"



Copyright © 2002 ESRI
All rights reserved.
Printed in the United States of America.

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

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

DATA CREDITS
Highways and streets map—Maryland Department of Transportation State Highway Administration, Baltimore, Maryland
Transit map—Parsons Brinckerhoff Quade & Douglas, Inc., Los Angeles, California
Railways map—Parsons Brinckerhoff Quade & Douglas, Inc., Los Angeles, California
Oil and gas exploration map—TGS-NOPEC Geophysical Company, Houston, Texas
Pipelines map—M.J. Harden Associates, Inc., Kansas City, Missouri
Water resources map—Center for Research in Water Resources, University of Texas at Austin
Hatching map 1—New York State Department of Transportation, Albany, New York
Hatching map 2—TGS-NOPEC Geophysical Company, Houston, Texas

WRITER

Patrick Brennan

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

ESRI, the ESRI globe logo, ArcGIS, ArcToolbox, ArcCatalog, ArcMap, Arclnfo, ArcSDE, GIS by ESRI, ArcView, ArcEditor, the ArcGIS logo, and www.esri.com

are trademarks, registered trademarks, or service marks of ESRI in the United States, the European Community, or certain other jurisdictions.

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



Contents

Introduction 1

Who uses linear referencing? 2
Tips on learning about linear referencing 8

Quick-start tutorial 9

Exercise 1: Organizing your data in ArcCatalog 10
Exercise 2: Creating and calibrating route data 11
Exercise 3: Displaying and querying routes 19
Exercise 4: Displaying and querying route events 26
Exercise 5: Editing routes 32

Linear referencing 39
The need for linear referencing 40
Routes and measures 43

Route locations and route events 44
Linear referencing and topology 45

Creating route data 47

Route data 48

Creating route feature classes 54
Creating routes from existing lines 61
Calibrating routes with points 67
Migrating route data to a geodatabase 73



5 Displaying and querying routes and events

The route identifier field 78
Querying route data 79

Hatching 83

Displaying hatches 91
Manipulating the text on hatches 99
Hatch styles 101

Route measure anomalies 104
Dynamic segmentation 105

Adding route events 107

Editing routes 109

Adding the Route Editing toolbar 110
Creating routes from existing lines 111
Calibrating routes with points 117
Route measures 119

Remeasuring routes 121

Creating and editing event data 125

Creating and editing event data 126
Creating event tables in ArcCatalog 132
Overlaying events 136

Aggregating events 139
Transforming event measures 141
Locating points along routes 144
Locating polygons along routes 146
Editing event tables in ArcMap 148

Glossary 153

Index 161

77

LiNear REFERENCING IN ARcGIS



Introduction

IN THIS CHAPTER

e Who uses linear referencing?

* Tips on learning about linear
referencing

Many organizations collect data about linear features, such as highways,
city streets, railroads, rivers, and pipelines as well as water and sewer
networks. In most geographic information systems (GIS), these features are
modeled in two dimensions, using x,y coordinates. While these systems
work well for maintaining features with static characteristics, these
organizations have realized that their linear features often have
characteristics that are more dynamic in nature. To handle this, these
organizations have developed one-dimensional linear referencing systems to
model their data.

How these organizations store and utilize their linear referencing data varies
not only between the organizations themselves but also between the
departments within the organizations. Because of this variance, there is a
need for flexible tools to create, display, query, analyze, and distribute
linear referencing data.

ESRI® ArcGIS™ software contains a series of easy-to-use tools, wizards,
and dialog boxes that assist you in meeting your linear referencing needs. In
this book, you will learn how to create, calibrate, edit, display, and query
the data used in linear referencing.



Who uses linear referencing?

Most applications that use linear features can benefit from linear referencing. The following pages outline a few examples.

Highways and streets

Agencies that manage highways and streets use linear referencing in a variety of ways in their day-to-day operations. For example, linear
referencing is useful for assessing pavement conditions; maintaining, managing, and valuing assets (traffic signs and signals, guard rails,
toll booths, loop detectors, etc.); organizing bridge management information; and reviewing and coordinating construction projects.
Linear referencing also helps facilitate the creation of a common database that traffic planners, traffic engineers, and public works

analysts can use for cross-disciplinary decision support.
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Transit

Linear referencing is a key component in transit applications and facilitates such things as route planning and analysis; automatic
vehicle location and tracking; bus stop and facility inventory; rail system facility management; track, power, communications, and
signal maintenance; accident reporting and analysis; demographic analysis and route restructuring; ridership analysis and reporting; and
transportation planning and modeling.
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Railways

Railways use linear referencing to manage key information for rail operations, maintenance, asset management, and decision support
systems. Linear referencing makes it possible, for example, to select a line and track and identify milepost locations for bridges and
other obstructions that would prevent various types of freight movement along the route. Further, dynamic segmentation can be used to
display track characteristics as well as to view digital images of bridges and obstructions.
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Analyzing rail clearances along the Hudson rail line in downstate New York

4 LINear REFERENCING IN ARcGIS



Oil and gas exploration

The petroleum industry manages tremendous volumes of data used in geophysical exploration. Seismic surveys, or shotpoint data, are
used to help understand the underlying geology in an area. The nature of seismic data is that it must be represented as both a linear
object—the seismic line—and a collection of point objects—the shotpoint. Both the seismic line and the individual shotpoints have
attributes, both must be maintained at the same time, and both are used in modeling applications. Linear referencing helps solve this
problem.
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Pipelines

In the pipeline industry, linear referencing is often referred to as stationing. Stationing allows any point along a pipeline to be uniquely
identified. As such, stationing is useful for collecting and storing information regarding pipeline facilities, both inline and physical
inspection histories, regulatory compliance information, risk assessment studies, work history events, and geographic information, such
as environmentally sensitive areas, political boundaries (state, county, etc.), right-of-way boundaries, and various types of crossings.
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Water resources

In hydrology applications, linear referencing is often called river addressing. River addressing allows objects, such as field monitoring
stations, which collect information about water quality analysis, toxic release inventories, drinking water supplies, flow, and so on, to be
located along a river or stream system. Further, the measurement scheme used in river addressing allows for the measurement of flow
distance between any two points on a flow path.
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Tips on learning about linear referencing

If you’re new to GIS, take some time to familiarize yourself with
ArcGIS. The books Using ArcCatalog, Using ArcMap, Editing in
ArcMap, and Building a Geodatabase contain tutorials to show
you how to create, edit, manage, and display GIS data.

Begin learning about linear referencing and dynamic
segmentation in Chapter 2, ‘Quick-start tutorial’, in this book. In
Chapter 2, you will learn how to create and calibrate route data,
display and query route and event data, and edit route data.
ArcGIS comes with the data used in this 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. When you do have a question, however, you want
the answer quickly so you can complete your task. That’s what
this book is all about—getting you the answers you need when
you need them.

This book describes how to accomplish linear referencing tasks.
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 identifying a route location, 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.

Getting help on your computer

In addition to this book, the ArcGIS Desktop Help system is a
valuable resource for learning the software. To learn how to use
Help, see Using ArcMap.

Contacting ESRI

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

ESRI education solutions

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

IN THIS CHAPTER

e Exercise 1: Organizing your data
in ArcCatalog

e Exercise 2: Creating and
calibrating route data

e Exercise 3: Displaying and
querying routes

e Exercise 4: Displaying and
querying route events

* Exercise 5: Editing routes

ArcGIS has the tools you need for linear referencing applications. The easiest

way to start learning about linear referencing is to complete the exercises in this
tutorial. Before you start, however, it is assumed you know the fundamentals of
ArcToolbox™, ArcCatalog™, and ArcMap™ software. For more information, see
Using ArcToolbox, Using ArcCatalog, Using ArcMap, and Editing in ArcMap.

For this tutorial, imagine that you work in the GIS department of a highway
authority responsible for the maintenance and safety of your region’s highways. In
the exercises to follow, you will perform some of the linear referencing tasks
typical to such a person. Specifically, you will use ArcToolbox to create and
recalibrate route data. Next, you will learn how to display and query your newly
created route data in ArcMap. After that, you will discover how easy it is to
display and query your route event data in ArcMap. Lastly, you will learn how to
edit your route data in ArcMap.

To complete many of the exercises in this tutorial, you will need to have an
ArcInfo™ license. Feel free, however, to read through the exercises to familiarize
yourself with the linear referencing functionality in ArcGIS.

Work on this tutorial at your own pace. The exercises build on one another, so it is
assumed that you will complete them in order. This tutorial includes five exercises,
each of which takes five to 30 minutes to complete.

The study area for this tutorial is Pitt County, North Carolina. The data was
compiled from various sources and has been modified to suit the needs of the
exercises. The reliability and suitability of the information, therefore, cannot be
guaranteed.



Exercise 1: Organizing your data in ArcCatalog

The exercises in this chapter use the tutorial data distributed
with ArcGIS. The default install location of the data is
C:\arcgis\ArcTutor\LinearReferencing. Some of the
following exercises require that you change the data. You
will, therefore, need to have write access to the data. If you
do not want to change the data at the default location or
you do not have write access, you will need to copy the
LinearReferencing folder to a new location before you start
the exercises.

Connecting to the data

In ArcCatalog, folder connections let you access directories
on local disks or shared folders on the network. Further,
database connections allow you to access the contents of a
database.

1. Start ArcCatalog by either double-clicking a shortcut
installed on your desktop or using the Programs list in
your Start menu.

2. Click the Connect To Folder button on the Standard
toolbar.

&.|e?a|a><_

o

o o
oo
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3. Navigate to the LinearReferencing folder on the local
drive where you installed the tutorial data.

4. Click OK.
Connect to Folder EHE
Choose the Folder to which you wank ko connect:
[ Ci\arcais\arcTutoriLinearReferencing
[ Local Disk (C:) d

i EH) arcgis

L EHD AecTutor

¥)
g3 info

&5 el
Documents and Ssttings
drivers

Flexdm =l

The new folder connection is now listed in the Catalog tree.
You will now be able to access all of the data needed for
the remaining exercises in this tutorial via the new
connection.
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Exercise 2: Creating and calibrating route data

The first thing you will need for any linear referencing

project is accurate route data. In this exercise, you will first
create a route feature class by merging input line features
that share a common route identifier. This is done with the

Create Routes Wizard, which is in ArcToolbox.

Next, you will recalibrate the newly created route feature
class using a point feature class that stores route and
measure information as attributes. This is done with the
Calibrate Routes Wizard, which is also in ArcToolbox.

Creating route data

The Create Routes Wizard is used to specify the input line

feature class, the route identifier field, the method used to

set the route measures, and the output feature class. Note
that the input feature classes can be any supported format.

This includes coverage, shapefile, personal and enterprise
geodatabase, and computer-aided design (CAD) data.

1. Start ArcToolbox by either double-clicking a shortcut
installed on your desktop or using the Programs list in
your Start menu.

2. Double-click the Create Routes Wizard in ArcToolbox in

the Linear Referencing toolset of Data Management
Tools.

Tools  Help

i Analysis Taols
Corversion Tools
=) 3 Data Management Tools

€ About Data Management Taols
i @ Aggregate
- coso
i @ Composite Features
iy Generalization
[ Geodatabase
Bl 3 Linear Referencing
¥ About Linear Referenting
Calibrate Routes Wizard

te R izard

Line Coverage to Route
% Route Event Table to Feature Class Wizard

QUICK-START TUTORIAL

There are several ways to set the input feature class. You
can drag a line feature class from the ArcCatalog tree and

drop it onto the text box, click the Browse button to open
the ArcCatalog minibrowser and navigate to the feature

class, or simply type the full pathname to the feature class

in the text box.

The tutorial instructions will simply ask you to type names

and paths into the appropriate text boxes. Feel free,
however, to use any of the available techniques.

3. Type “C:\arcgis\ArcTutor\LinearReferencing\
PITT.mdb\PITT\base_roads” for the Input Feature
Class.

4. Click the Route Identifier Field dropdown arrow and
click ROUTEL. The values in the route identifier field
uniquely identify each route.

5. Click Next.

¥ Create Routes Wizard EHE

Enter the input feature class
A route feature class contains linear features with measures. Measures are values that

define discrete locations along linear features. This wizard groups linear features from
aninput feature class ta form routes in an output rute feature class.

Input Feature Class

arcgishArcT ubort LinearReferencing PITT.mdbbPI T Thbase_mad | &

The route identifier field is used to identify individual routes. These values should be
unique.

Route Identifier Field
ROUTEY =l

< Back Cancel
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This panel asks you to specify how the route measures will
be obtained. There are three choices:

* The geometric lengths of the input features are used to
accumulate the measures.

e A value stored in a measure field is used to accumulate
the measures.

e The values stored in from- and to-measure fields are
used to set the measures.

You will use the third method.
6. Click Use two fields from the input feature class.

7. Click the From-Measure field dropdown arrow and click
BEGMPI.

8. Click the To-Measure field dropdown arrow and click
ENDMPI.

9. Click Next.

 Create Routes Wizard [ 7] x]
Specify how the measures will be obtained

Deerive the measures from the geometic length of the input features. The lengths
will be sccumulated from an origin paint to set sach raute’s measures.

Use one field from the input feature class. The values stored in this field will be
accumulated from an origin point to set each route’s measures.

Measure field:

BEGMP1 2
e Use two fields from the input feature class. The values stored in these figlds wil be
used to set the route’s measures.
From-Measure field: To-Measure field
BEGMPT =l [EnDMPT =l —e

| ¥ | lariore spatial aeps. Measires will be cortitucus for disjsined rautes: ‘

< Back Cancel |
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The output routes can be written to a shapefile or a
geodatabase feature class. You will be writing to a new
feature class in the same feature dataset as the input
feature class.

10. Click Feature class in a geodatabase.

11. Click Next.

¥ Create Routes Wizard [ 7] ]

Select the output type

@—r-‘ Feature class in a geodatabase

' Shapefie

< Back Nest > Carcel

@

If your input features have a defined projection, the Create
Routes Wizard will preserve this projection. You can choose
to change the projection information for the output, in which
case the features will automatically be projected. Note that
you cannot change the projection if you are writing to an
existing feature dataset.

Whenever writing routes to a geodatabase, you should
always set the m domain. A default m domain will be
calculated for you, but this might not accurately reflect your
needs.
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12. Type “C:\arcgis\ArcTutor\LinearReferencing\
PITT.mdb” for the Output Geodatabase.

13. Click the dataset dropdown arrow and click the PITT

dataset.

14. Type “routes” for the name of the new feature class.

15. Click Change Settings.

¥ Create Routes Wizard

Enter the output feature class

Dutput Geodatabase
[Earcgis\AreT utor LinsarFleferencing\PIT T mdb =

Chooise an existing dataset or create a new one
FITT -

Enter the name of the new feature class

|roules

Dutput Setting:

Coordinate System MNAD_1983 StatePlane_Morth_Carolina_FIPS_3200_Fe

Grid Size: 1749423500
[Carifig Keyward

Change Settings.

i

< Back Concel |
16. Click Change.

Spatial Reference | Grid Sizs |

Current Spatial Reference

The current output coordinate system

MNAD_1983_StatePlane_Morth_Caralina_FIPS_3200_Feet

The current 27 range:

Minirnurn 3 2204474 B02225  Mavirum > 754230 415857
Mirirnurn ;396049613243 Maximum ¥ 15805 426875
Precision:  3306.243336

Click this buttan if you want to changs sither

the coardinate system or the range. Change
T
o | cencal acely |

QUICK-START TUTORIAL

17. Click the M Domain tab.

18. Type “-1000” for the Min and “10000” for the Precision.
These settings will ensure that your route measures will
be accurate to four decimal places.

Spatial Reference Properties

Coordinate System | %/ Domain M Domain

The coordinate range, or domain extent of the feature class. is
dependent upon the minimum M, maximum M, and Precision values. The
Precision is the number of system urits per unt of measure, and therefore
specifies the degree of resolution,

i I'W oo tax: 2146422 B45
Precision;  |10000

0 | [ caneat |

®

19. Click OK.
20. Click OK on the Output Settings dialog box.

At this point, you will have returned to the Enter the
output feature class panel.

21. Click Next on the Create Routes Wizard.
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Not all features from the input feature class have route and
measure information. These features represent roads that
are not currently maintained by the highway authority and
do not need to be included in the output route feature class.
You will exclude these features from the route creation
process by specifying a query.

22. Click Use only those features that satisfy a query.
23. Click the Click to define a query button.

“ Create Routes Wizard [ 7]
Use all input features?

‘You can use all input featurs or select specific features based on an attribute query.

" Use all features

@—G Use only those features that satisfy 2 quens
@—@ Click to define a query...

<Back

Cancel
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24. Type “[ROUTEI1] < > 0” in the text box.

25. Click OK.

Query Builder

Fields: Urigue sample values
{ggJuETcEq]Dl = < | Lke | 20000264
21000064
[BEGMP1] b >= | And| | 21000264
[ENDMP1] 0000121
[ROUTEZ] < <=| o 40007130
[BEGMPZ] J —I —I 40001133
[ENDMP2] 2|y | Mat | | 40omas
[RTTYPTATT] JJ —I —I 40001143

[RTSPETT] ainiied 2

[RTHUMTXTI] =
il B 50L Infa.. |

SELECT *FROM FITT base_mads WHERE

@—— [ROUTET] < 0

Complete List_ |

Clear Werity | Help | Load... Save..

ok | cencel
25}

26. Click Next on the Create Routes Wizard.

27. Review your settings and click Finish.

“ Create Routes Wizard HE

Summary

Input Feature Class : C:harcaishArcT utorLinearR eferencinghPITT mdh\PITT\hase;I
Foute [dentifier: ROUTET

From-teasure : BEGMPT

To-Measure: ENDMPT

(Output geodatabase : CharcgishaeTutorLinearR eferencing \PITT. mdb

Output feature dataset: PITT

Clutput feature class : mules

Girid Size 0: 1749 423500

Coordinate spstem : NAD_1983_StatePlane_Morth_Carolina_FIPS_3200_Feet

Guery : [ROUTET] <> O

4 |f_@

<Back [ Fnsh | Concel |
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Calibrating route data

Imagine that at some point in the future, the highway
authority’s road maintenance crew acquired a distance
measuring instrument (DMI) so that they could accurately
record mileage information along the highways. For a
sample set of highways, the crew went out and captured
mileage information approximately every 1/10 of a mile.
The results of this effort were stored as points in a
shapefile, where the route and mileage information was
stored as attributes.

In the next section of this tutorial, you will use the Calibrate
Routes Wizard to adjust the measures of the routes you just
created to match those of the points in the shapefile. The
result will be written to a new feature class.

The Calibrate Routes Wizard is used to specify the input
route feature class, the route identifier field, the input point
feature class, the measure field, the methods used to set the
route measures, and the output feature class. Note that the
input route feature classes can be any supported format.
This includes coverage, shapefile, personal and enterprise
geodatabase, and CAD data.

Note that in addition to being able to adjust the measures of
existing routes, the Calibrate Routes Wizard can also be
used to create new routes by merging unmeasured input
line features using a common route identifier and setting the
measure information using the point attributes. To mimic the
acquisition of more accurate data over time, however, the
process was split into two separate tasks for this exercise.

QUICK-START TUTORIAL

1. Double-click the Calibrate Routes Wizard in ArcToolbox
in the Linear Referencing toolset of Data Management
Tools.

%" ArcToolbox - ArcInfo

Tools Help

@ Analysis Taols
Conversion Tools

] 3 Dats Management Tools
¥ about Dats Managsment Tools

=1 Aggregste

=l coGo

=-Ujg Compasits Featurss

=-Ujg Generalization

- Gendatshase

E|--= Linesr Referencing

Aot Linssr Referencing

rate Ro rd

¥ Creats Routes Wizard

# Line Coverage to Routs
-~ Route Event Tabls ko Fasture Class Wizard

=-I Projections

=1 Tebles

-1 Topology

- My Taols

2. Type “C:\arcgis\ArcTutor\LinearReferencing\

PITT.mdb\PITT\routes” for the Input Feature Class.

3. The values in the route identifier field uniquely identify

each route. Click the Route Identifier Field dropdown
arrow and click ROUTEI.

4. Click Next.

# Calibrate Routes Wizard
Enter the input feature class
The input feature class containg the linear features that you want to calibrate.
Input Feature Class:

e__|c arcgis AT orLinesFeferencing 1T T mab FIT Tooutes

& Include al features in the output feature class

" Exclude features with no calibration poits from the output feature class

The route identifier field is used to identify individual routes. These values should be
urigue.

Raute |dentifier Figld:

0——|HUUTE1 =l

< Back | Mest » | Cancel
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5. Type “C:\arcgis\ArcTutor\LinearReferencing\
Calibration_Points.shp” for the Point Feature Class.

6. Click the Point Identifier Field dropdown arrow and click
ROUTEL.

7. Click the Measure dropdown arrow and click
MEASURE.

A tolerance can be specified to limit how far a calibration
point can be from its route. Points outside the tolerance will
not be used by the calibration process. The tolerance is
expressed in the same units as the route feature class’s
coordinate system.

8. Type “5” for the tolerance. This is more than enough for
the data that is being used here.

9. Click Next.

* Calibrate Routes Wizard [ 7]
Enter the point feature class
The point feature class containg the points to be used for calibration.

Paint Feature Class:

Ciharzgisharc T utorsLinearR eferencing Calibration_Points. shp =

Choose the Foint dentifier field. Itindicates which route each point is on. The values
in this figld match thase in the Route |dentifier field selected on the previaus panel

ROUTET =

Choose the Measure field. [t containg the measure value for each callibration point.

MEASURE =

Specify a tolerance. Itis the distance used to match points to routes. A point will be
uzed to calibrate a route if it is within this distance from the route,

5

< Back Cancel

If your point features have a projection that differs from the
route features, the Calibrate Routes Wizard will project the
points to match the routes before the calibration process
starts.

16

Either whole or partial routes can be calibrated. You can
choose to interpolate between the input points, extrapolate
before the input points, extrapolate after the input points, or
use any combination of these three methods.

Note that the Extrapolate before calibration points,
Interpolate between calibration points, and Extrapolate after
calibration points check boxes are checked by default.

10. Click Next.

“ Calibrate Routes Wizard [ 7]

Specify the calibration parameters

By default, calibration causes measures to be adjusted for the entire route. This
behavior can be modified using one or more of the following

¥ Estrapolate before calibration points
¥ Interpolate between calibration paints

v Extrapolate after calibration points

The calibration process re-calcualtes the measuies of existing vertices on the oute
betwesn the input points. Re-calculate measures

& Using the shortest path distance between the input points

 Using the sxisting measure values

¥ lgrore spatial gaps. Measures wil be continuous for disiointed routes.

< Back Cancel
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The output routes can be written to a shapefile or a
geodatabase feature class. You will be writing a new
feature class in the same feature dataset as the input
routes.

11. Click Feature class in a geodatabase.
12. Click Next.

 Calibrate Routes Wizard | 7] x|

Select the output type

m_—"‘ Feature class in a geodatabase

" Shapefils

< Back

Cancel

®

13. Type “C:\arcgis\ArcTutor\LinearReferencing\
PITT.mdb” for the Output Geodatabase.

14. Click the dataset dropdown arrow and click the PITT
dataset.

15. Type “routes_new” for the name of the new feature
class.

16. Click Change Settings.

QUICK-START TUTORIAL

¥ Calibrate Routes Wizard [ 2] %]

Enter the output feature class
Output Geodatabase:
CharcgishAreT utortLinearR eferencing\PITT mdb =

Choose an existing dataset or cieate a new one:
FITT -

Enter the name of the new feature class

roules_new

Output 5 etting
Coardinate Sustem; MAD_1983_StatePlane_Morth_Caralina_FIPS_3200_Fe
Grid Size: 1749.423500

[Corifia Kepword

Change Settings... @

Concel |

< Back

17. Click Change.

Output Settings
Spatisl Feference | rid Size |

Current Spatial Reference

The curment output coordinte system

NAD_1583_StateFlane_Morth_Camlina_FIFS_3200_Feet

The curent X, range:
Minirnum = 2204474802225 Masimurn »: 754230.415867

Minimum > 396043613242 Maximum Y. 15805 426875
Precision: 3306, 243335

Click this buttor f you want ta change either Tow
the coordinate system or the range

ok || Cencel || Ah |

Note that whenever you create a feature class in a
geodatabase, you should always check to make sure
that the spatial domains are correct. In this tutorial, you
will only check the m domain.

17



18. Click the M Domain tab.

19. Type “-1000” for the Min and “10000” for the Precision.

These settings will ensure that your route measures will
be accurate to four decimal places.

Spatial Reference Properties

Coordinate System | %7 Domain M Domain |

The coordinate range, or domain extent of the feature class, is
dependent upor the mininur M, mesimum M, and Precision values. The
Precision iz the number of system units per unit of measure, and therefiore
specifies the degree of resolution

Mir: |-1DDD LET
Precision: [10000

2146483.545

o

[ [ Comcel | ieos

20)

20. Click OK.
21. Click OK.

At this point, you will have returned to the Enter the
output feature class panel.

22. Click Next.

18

23. Click Next.

* Calibrate Routes Wizard [ 7] x]
Use all input featuras?
“fou can use all input feature or select specific features based on an attibute query,
% Use all features

1 Use only those features that satisfy a quen

ekt define & quen.,

—®

<Back I et > I Cancel |

24. Review your settings and click Finish.

“ Calibrate Routes Wizard [ 7] x|

Summary

Route [dentiier : ROUTET =
Include all features in the output feature class.

Output gendatabase : C:harcais\arcTutart\LinearR eferencing'PI TT.mdb

Output Feature dataset : PITT

Dutput feature class : ioutes_new

Grid Size 0: 5971.116678

Coordinate spstem: NAD_1983_StatePlane_North_Carolina_FIPS_3200_Feet
Point feature class : ChacgisharcT utorLinearR eferencingbcalibration_points. shp
Point identifier field : ROUTE1

IMeasure field : MEASURE

Tolerance : 5.000000

Estrapolate before caliration poirt : Yes

Extrapolate after calibration point : Yes

Interpolate between calibration paints : Yes

Using method : Shartest path

lgnare tpatial gaps : Yes

Guery : NOME

| -

4] |_’|_
—

<Back | Frn | ol |

In this exercise, you learned how to create a route feature
class by merging input line features that shared a common
identifier and how to adjust the route measures using
measure information stored in a point shapefile. For more
information on creating and calibrating route data, see
Chapter 4, ‘Creating route data’.
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Exercise 3: Displaying and querying routes

In this exercise, you will add the route data you created in
Exercise 2 to an existing map document and symbolize it.
You will then

» Set the route identifier field.

* Add the Identify Route Locations tool to a toolbar.
* Identify route locations.

* Find route locations.

* Display route measure anomalies.

Opening an existing map document

Before you can complete this exercise, you must start
ArcMap.

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

2. Click Open from the ArcMap File menu.

% Untitled - ArcMap - ArcInfo

Chrl+h

ona

Feature

& zave Ctrs

ok AddData...
Add Data From Internet »
ﬂ Page Setup...
[& Print Preview...
& Print...

IMap Propertiss. .

QUICK-START TUTORIAL

3. Click the Look in dropdown arrow in the Open dialog
box and navigate to the folder where you installed the
data for this tutorial.

4. Double-click Ex3.mxd. ArcMap opens the map.

Open HE
=l & ®= ek E-

Laak in: I |9 LineaRieferencing

File name: — [Exdmud

Open I
j Cancel

v

Files of type: | Auchap Documents [ med]

™ Open as read-only

This map contains the following layers in a data frame
called Pitt County:

calibration_points The points used in Exercise 2 to

recalibrate the route measures
base_roads All of the roads in Pitt County

The boundaries of the cities in Pitt
County

city boundaries

county boundary Pitt County boundary
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The map currently displays the city boundaries and county
boundary layers. Their check boxes are checked in the
table of contents. The calibration_points layer is checked,
but scale suppression has been set. It will only be visible
when you zoom in to a scale beyond 1:25,000.

5. Click the check box for the base_roads layer in the table
of contents.

Table of Contents ]

B £F Pitt County

[£] calibration_paints
e_‘_EI'E base_roads

=] city boundaries

O
=] counky boundary

You will now see all of the roads in Pitt County. This
includes roads not maintained by the highway authority. The
roads maintained by the highway authority were written to
the routes feature class.

Adding route data to your map

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

DEEE & =RX | oo &|iw
1

0

20

2. Click the Look in dropdown arrow and navigate to
where you installed tutorial data. Double-click Pitt.mdb
and double-click the Pitt feature dataset.

3. With the Ctrl key pressed down, select both the routes
and routes_new feature classes.

4. Click Add. You will see two new layers in the table of
contents.

Add Data
Lok i IEP PITT

base_roads

_e

Name [routes: outes_new Add

Cancel

Show of type:  [Datasets and Layers [“in] =l

Changing the display symbol

The colors and symbols ArcMap chose to display for the
routes layer might make it difficult to see where the route
features are located. It is easy to change the colors and
symbols used to display features in ArcMap.

1. Click the line symbol in the table of contents for the
routes layer to display the Symbol Selector dialog box.

Table of Contents ]

= £F Pitt County
[ calibration_points
=] routes_new

= B routes

=] base_roads
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2. Scroll down until you find a symbol you like and click it.

3. Click OK. Your routes layer will be displayed with the
symbol you chose.

Symbol Selector EH

Category: | Al =] Freview

— —_— ES
Highway Highway Famp Expressway

~ Optiohs

Calor .l -
Wwidth:  |1.70 _Ij

Expressway Ramp  Major Road Aiterial Stieet

_ =

Collector Strest  Residential Strest Rairaad

———— Properties.
More Symbols @

Save. Rieset
— | Cancel

:

4. Repeat steps 1 through 3 for the routes_new layer.

River Boundary. Boundary, State
Mational

You can also open the Symbol Selector dialog box by right-
clicking the layer in the table of contents, clicking
Properties, and clicking the Symbology tab. To simply
change the color of a symbol, right-click the symbol in the
table of contents to display the color palette. For more
information on changing display symbols, see Using
ArcMap.

QUICK-START TUTORIAL

Setting the Route Identifier field

ArcMap knows whenever route data has been added to a
map and exposes some additional layer properties. One of
these properties is the Route Identifier field. This field
uniquely identifies each route.

Setting the Route Identifier field is not required. Doing so,
however, reduces the number of steps required to use many
of the ArcMap Linear Referencing dialog boxes, wizards,
and tools.

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

Table of Contents -]
= £# Pitt County

[4] calibration_peints

=] routes_nes

=]
- —_— Copy
=] base_roads | X Remove

= ;y boundar Open Attribute Table

(] Joins and Relates »
ity b
=M IEEIJ" VIO 2% Zoom Ta Layer

Yisible Seale Rangs b

Selection »

Label Features
GOy ErHIERE]S b ArEbatiET .
“=¢ Convert Features ko Graphics, .

Data »

Save As Layer File, .,
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2. Click the Routes tab.

3. Click the Route Identifier dropdown arrow and click
ROUTEL.

4. Click OK.

Layer Propetties
General | Sues | Selection | Display | fembolony | Fields | Definiton Guen | Labels |
Foutes Hatchef | Joins & Rielates
Foute Locatar
’VHDuleldenufiEr [ROUTET k|
- Fioute Measure Anomali

™ Show where measures do not have any value (Mal)
=l _ e |
™ Show where measures do not 1% inorease. £ inciesse with e digitized diestion

—_— e |

¥ | larore cases where eonsecutive vertices have the same measure valie

ScaleFenge.. | SOLQuey. |

’—D\splay Options

[u] I Cancel Apply
(4]

5. Repeat steps 1 through 4 for the routes_new layer.

Adding the Identify Route Locations tool

ArcMap gives you the ability to point to a route in a map
and find the route identifier and measure value at that
location. In this part of the exercise, you will use the
Identify Route Locations tool to inspect the measures on
the routes you created in Exercise 2.

The Identify Route Locations tool does not appear on any
toolbar by default. You will have to add it to one.

22

1. Click Customize from the ArcMap Tools menu.

% Ex3.mud - ArcMap - Arcinfo

J File Edit Wew Insert Selection |Tools Window Help
J == = B 1 Edior Tookar
@@z ade:

araphs »
Reports »
(5= Pt County | Geocuding »
[Z] calbration_paints v Add ¥ Data...
5 B routes_new ¥ Add Raute Events...
= — 1 Route Events GeoProcessing Wizsrd. ..

I+]l Buffer Wizard..,
E M base_roads
_ T3] GeoProcessing izard. .

B M city boundaries & ArcCatalog
O
Bl W county boundary Macros »
2
Extensions. ..
Styles »
Options...

2. Click the Commands tab.
3. Click Linear Referencing in the Categories list.

4. Drag the Identify Route Locations tool to the toolbar of
your choice (e.g., the Tools toolbar).

5. Click Close.

Customize

Tookars Commands | Options |

Categories: Cammands:
Gereferencing 2] [+ add Foute Events...

#% Display Routs Eve
BLs | denify Fioute Locations o

%) Route Events GeoProcessing wizarn

New benu =l = |
Diescription

Savein [Ex mid <] Kephowd. | Addhomiie.. | Cosz |

(5]
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Identifying route locations

In ArcMap, a bookmark is a saved map location. A
bookmark containing some of the calibration points used in
Exercise 2 to recalibrate the routes has been created for
you.

1. Point to Bookmarks from the ArcMap View menu and
click Calibration Points.

% En3.mxd - ArcMap - ArcInfo

Eile Edit |View Insert Selection Tools Mindow Help

O = & pataview

| b |16 498
& Layout Yiew
@ & T moma | S O d 2 £

Zoom Data

EE=AT Zoom Layout »
2 rks d B0 create...
=0 Taoolbars »

5 0 [El Table OF Contents

[« Stats Bar

Manage...

When ArcMap moves to the saved location, the calibration
points appear with labels that represent the measure values
for each point. The reason they appear when the bookmark
has been used is because scale suppression was set on the

layer. For more information on scale suppression, see Using
ArcMap.

Tools B

QQriHdEETrOoRAD 72

@

2. Click the Identify Route Locations button.

3. Move the mouse pointer over one of the calibration
points and click. Route locations from both the routes
and routes_new layers will be identified.

QUICK-START TUTORIAL

4. Click the route node for each of the route layers.

7
2 PN \
*7a 7 K3

Identify Route Location Results ]
Layers |<AH route layers> j
=h-routes [Cacatior: (2470083011537, 636005, 324052]
9 ++ 20000264 Description [ value [
Elroutes_new Measure: 16528121
- 20000264 i Measure: 0,000000
Mazimum Measure: 34.470000
Measure Yalues: Strictly Increasing
Parts: 1
Unknown Measures: False
7z
N
"

.*‘7/’3“”3 O \‘\9“\0

The numeric value listed for each of these nodes
corresponds to the value stored in the Route Identifier
field, which you set in a previous section of this

exercise. Note that the measure value for the two routes
differs. Note further that the measure value for the
routes_new layer corresponds closely to the measure
value of the calibration point you clicked (the closer you
are to a calibration point, the closer the measure will be).

5. Right-click the route node for one of the layers and

explore the context choices available to you.

Sn i
N .,
Identify Route Location Results =]
Layers |<AII route lapersy j

‘a 2 g '”“tm!es [Location: (2470625 562029, 637352.934715)
Falli :
Flash route lacation | Walue ‘

B raukes_nev 16,849092
i-zoopog  Flash route sure:  0.000000
>.¢3 Set bookmark sure:  34,470000
ra 85t Strickly Increasing
Draw route location 1
Label route location  |asures: False
2 1 &4 1dentify

i
a7 4
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6. Uncheck the check box for the calibration_points layer
in the table of contents to make it not visible. It will not
be used any further in this exercise.

Table of Contents 4]
= £F Pitt County
W calibration_points
= roukes_mew

= B routes

=] hase_roads

7. Close the Identify Route Location Results window.

Finding route locations

In many linear referencing applications, you will discover
that you will often need to find a location along a route. For
example, you may need to find where an accident occurred
along a highway. On a paper map, it is hard to find a route
location. This is because route measures are typically not
shown. In ArcMap, finding a route location is made easy.

1. Click the Find button on the ArcMap Tools toolbar.

@@::?:@OﬁﬂhpkOﬁ&é.iﬁ

0

2. Click the Route Locations tab.

3. Click the Route Reference dropdown arrow and click
routes_new.

Notice that the field listed in the Route Identifier dropdown
arrow corresponds to the Route Identifier field you set
previously in this exercise.

24

4. Type “30000121” in the Route text box.
5. Type “5” in the Location text box.
6. Click Find.

HE
Features  Floute Locations |Addresses —0
Stom
Fioute Reference: Imutes_new j
Mew Search
Fioute Identiier.  [ROUTE =l
¢'—— FRioute: 30000121 - Load Routes _‘s
Tupe:  Paint " Line
Cancel |

7. Right-click the route location that was found and explore
the context choices available to you.

M Find 2
Festures  Fouts Locations |Addregseg| Find
Stop,
Foute Refarence: Imutesinew |
Roule Identfie:  [ROUTET |
Foute: 3000m21 - Load Routes I ..i
Tupe: ' Paint " Line
Location: 5
Cancel |

Right-click a row to show context menu.

Houte: | MMin | b ax | Lacation
e—— 30000121 0.000000 11.780000 5

Flash Route

Flash Route Location

Zoom ko Route

One object Found, Zoom ko Route Lacation

B

Draw Rauke Location
Label Rauke Lacation

€9 1dentity Route

8. Close the Find dialog box.
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Displaying route measure anomalies

In most linear referencing applications, route measure
values are expected to follow a set of rules. For example,
you might expect that route measures always increase over
the course of a route. ArcMap has the ability to show you
where route measures do not adhere to the behavior you
expect. These are known as route measure anomalies.

1. Click the Full Extent button on the ArcMap Tools
toolbar.

@a::::@?«»@komgiﬁ

o

2. Right-click the routes layer in the table of contents and
click Properties.

Table of Contents

= £F Pitt County
[ calibration_points
= routes_new

=]
- Copy
E @ base_roads ¥ Remove

routes

a ;y baundey B GREn Attrbute Table

Joins and Relates 3

O
ity b
BE Lounky boun <@ Zoom To Layer

Wisible Scale Range »
Selection »
Label Features
Convert Labels ba Annatation .

<2 Convert Features to Graphics. .
Data »

Save AsLayer Fie...

3. Click the Routes tab.

4. Check Show where measures do not increase.

QUICK-START TUTORIAL

5. Click the Line Symbol button and select a line symbol
you like. Do the same for the marker symbol.

6. Click OK.

Layer Properties

General Source | Selection | Display | Syrbalogy | Fields | Defirition Queny | Labels |
Routes Hatches Jains & Relates

Raoute [dentifier.  |ROUTET e

i~ Route Measure Anomali

" Route Locator

[ Show where measures do not have any value [NaN)
=l _. |
o——-F Show where measures do not:

@ increase  { inciease with the digitized direction

I @

™ lgnore cases where consecutive vertices have the same measure valus

Digplay Options:
’V Scale Range... I SOL Query... |

0 I Cancel Lpply

(6]

Remember that the routes feature class was created from
the base_roads feature class in Exercise 2. There are a
few digitizing errors and a few attribute errors that caused
the measure anomalies to exist in the routes feature class.
Route measure anomalies can be fixed with ArcMap route
editing tools. For more information on route editing tools,
see Chapter 6, ‘Editing routes’.
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Exercise 4: Displaying and querying route events

In this exercise, you will create a new event table that
represents where injury accidents occurred along sections
of poor-quality pavement. To do this, you will first use the
Add Route Events dialog box to display the accident
location and pavement quality event data on your map. You
will then use the Select By Attributes dialog box to select
the injury accidents and poor-quality pavement locations.
Finally, you will use the Route Events GeoProcessing
Wizard to create a new event table whose records
represent where injury accidents occurred along poor-
quality pavement.

Opening an existing map document

Before you can complete this exercise, you must start
ArcMap.

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

2. Click Open from the ArcMap File menu.

& Untitled - ArcMap - ArcInfo

J Ele Edit ¥iew Insert Selection Tools Window Help

0 mew... Chri+h
=

B save Ctr+s

0N

Feature

J Save &s...

=<k Add Data...

Add Data From Internet »

] Page Setup...
[& Print Preview. .

& print...

Map Properties. .

26

3. Click the Look in dropdown arrow in the Open dialog
box and navigate to the folder where you installed the
data for this tutorial.

4. Double-click Ex4.mxd. ArcMap opens the map.

Open 21
| = & ok Er

Look i | ) Linearfieterencing

File name:— [Exd md

Open |
=l Cancel

i

Files of type: IAn:Map Documents [*mxd]

™ Open as read-only

This map contains the following layers in a data frame
called Pitt County:

routes_hwy Shapefile copy of routes_new
feature class you created in
Exercise 2

county boundary Pitt County boundary

accident Point event table storing accident
information

pavement Line event table storing pavement
information

base_roads All of the roads in Pitt County
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Displaying point events on your map

The accident table is a point event table. Point events occur
at a precise point location along a route. In this section of
the exercise, you will display the accident event data as a
layer.

1. Click Add Route Events from the ArcMap Tools menu.

& Ex4.mnd - ArcMap - ArcInfo

J Eile Edit View [nsert Selection Tools Window Help

J DEds| 2@ =& Edior Toolbar

| o we e g o 4. . Graphs N
EEEERT I

Reports »

= £ Pitt County ey 4
B & routes_hwy £% fdd ¥y Data...
- #

= base_roads
— [Z] Route Events GeoPracessing Wizard. .

2. Click the Route Reference dropdown arrow and click
routes_hwy.

3. Click the Route Identifier dropdown arrow and click
ROUTEL.

4. Click the Event Table dropdown arrow and click
accident.

5. Click the Route Identifier dropdown arrow and click
ROUTEL.

6. Click the Measure dropdown arrow and click
MEASURE.

QUICK-START TUTORIAL

Add Route Events [ 7] x]

Foute events are objects with locations measured along routes. 4 table
cantaining 1oute events can be added to the map a3 a layer.

i~ Specify the routes referenced by the events in the labI54I:

Fioute Risference: | routes_hvy =
Route lderifier — [ROUTE? =t

[ Specity the table containing the route events ——————————————————

Choose  table from the map or browse for another table,

Lt4—

=

it Tt [accident

4

Route Identiier  [ROUTET

L

Chonse the type of ewents the table contairs:
€% Paint Events: Decur at a precise location along a route

" Ling Events: Defing a discontinuous portion of a raute

Choose the meazure field for point events:

Measure: MEASURE |

©00 0

Choose the offset fisld. Events can be offset from their routes.

Offset [criane> =l

Advanced Options Cancel

@

@

7. Click OK.

A new layer—accident Events—has been added to your

map.
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Displaying line events on your map

The pavement table is a line event table. Line events differ
from point events in that they have two measure fields that
define a portion of a route. The procedure for adding line
events to your map is almost the same as adding point
events.

1. Click Add Route Events from the ArcMap Tools menu.

% Er4.mxd - ArcMap - ArcInfo

File Edit “iew Insert Selection |Tools Window Help

J
|
J

== §| 3 i 2 Edior Tookar

T m oy ew mm g o A, OoPDS ,
RANLTOTPE

—— - o »

[ £F Pitt County Geocoding »
BB routes_hay 4 Add =V Dats,..

- E
B & base_raads bl
_ [E] Route Events GeoProcessing Wizard. .

2. Click the Route Reference dropdown arrow and click
routes_hwy.

3. Click the Route Identifier dropdown arrow and click
ROUTEL.

4. Click the Event Table dropdown arrow and click
pavement.

5. Click the Route Identifier dropdown arrow and click
ROUTEL.

6. Click Line Events.

7. Click the From-Measure dropdown arrow and click
BEGIN_MP.

8. Click the To-Measure dropdown arrow and click
END_MP.

9. Click OK.
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e———(-‘ Line Events: Define a discontinuous portion of a route

Add Route Events EHE

Route events are abjects with locations measured along routes. A table
containing route events can be added to the map as a layer

— Sipecily the routes referenced by the evenls in the tahle—':

Route Reference: IlDutEsﬁhwy

o
©000

Floute |dentifie:  [ROUTE?

- Specity the table containing the route events

Choose a table from the map or browse for another table I
Even Table [pavere ==
Raoute |dentifier: IHEIUTET L:

Choose the type of events the table contains,

© Paint Events: Oceur at a precise location along 5 routs

Choose the measure fields for line events:

FiomMeasue:  |BEGIN_MP

4

Tohessure: [EHD_tiP

L

(2]~

Chooze the offset field. Events can be offset from their ioutes.

Dftseh [<Nores |

Advanced Options... ] I Cancel |

o

A new layer—pavement Events—has been added to your

map.
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Querying events

Layers based on an event table can be queried in many
ways. They can be identified by clicking them, they can be
selected by dragging a box or clicking them on the map,
they can be selected by clicking them in an attribute table,
and they can be selected using a Structured Query
Language (SQL) expression. You will use the Select By
Attributes dialog box to input SQL expressions to select the
event records needed for this exercise. Specifically, you will
select injury accidents and poor quality pavement.

1. Click Select By Attributes from the ArcMap Selection

menu.

Ex4.mxd - ArcMap - ArcInfo

J Eile Edit Yiew Insert Selection Tools MWindow Help

DEEa| s

Ji % Seleck By Location.

FTLE]

R L R Graph\cs

E £F Layers
B g Crlarcaislare 2 Geetistics,,
Bl B accident E

®
B M pavement [E] Clesr Selcted Features

=] FoLtes_in Interactive Selection Method

Optians. ..

| Zoom T Selected Features

Set Selectable Layers. ..

»

= M county bomrrr ™

2. Click the Layer dropdown arrow and click accident

Events.

3. Type the following in the text box:

“NUM_INJURY” > 0
4. Click Apply.

5. Click the Layer dropdown arrow and click pavement

Events.
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Select By Attributes H
Query Wizard
Laper: | acoident Events j__e
Methad - [Cieate & new selection |
Fields: Urique sample valuzs
[Focow =] -
o SENEES

RS [ [ [
s | 0o o
e || =) o e
"LOCATION"

R
4 | > S0L o, |

0
1
2
3
4
]

=

Complete List

SELECT " FROM accident_Festures WHERE:

9——"NUMJNJURY“> [i

Bt Verify Hep | Load

| Sae. |
o —9

6. Type the following in the text box: “RATING” < 50

7. Click Apply.
8. Click Close.

Select By Attributes HE
Ouery Wizard

Layer [pavement Events j-—e
Method: [ Create a new selection =]
Fields Unique sample values
“REFLECT" | Like
e o] e ] oo ]

“RAVEL" s | o= and

“BLEED"

“PATCH" | e

“RIDE" T T

“40T" % et

RATING' I | e 50

"LOC_ERROR" £ =l
il | & siLive.. | Conpletz List_ |

SELECT * FROM pavement_Features WWHERE:
e—— "RATING" < 50

Clear Verify Hep | Load. || Save. |
el Clase :I_—e
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There are many events selected on your map. In the next 3. Click the input route event layer dropdown arrow and
section of this exercise, you will use the Route Events click accident Events.

GeoProcessing Wizard to intersect the two event layers. 4.
The result will be a table that contains the injury accidents
that happened on poor-quality pavement. All attributes from )
both inputs are maintained. 5. Click Next.

Click the overlay route event layer dropdown arrow and
click pavement Events.

Route Events GeoProcessing Wizard

Intersecting event layers

Choose the input route event lager to be intersected

1. Click Route Events GeoProcessing Wizard from the [accident Everts =l e
AI‘CMap Tools menu. ' ket 1295 selected |
Chonse the overlay route event layer
J Fle Edt View Insert Selection [Tools Window Help [pavement Everts |
+ Edkor Toobar ¥ Use selected festures [ 13 selected )
IS T v
A W 1
[eaxzaee =8 ,
] £7 Pitt County Geocoding 3 |—_°
Bl ‘g8 CarcgisiarcTukor|linea £ Add 2Y Data... |_|_|
= a.ccident Events o add Ruutz :!ents . < Back Mext > Cancel |
=] pavement Events J o
B roes % Eulfereerd 6. Type “C:\arcgis\ArcTutor\LinearReferencing\
- GeoProcessing Wizard. ..

AccPav.dbf” for the output route event table.

2. Intersect two route event layers is the default. Click 7 Click Finish.

Next.
Route Events GeoProcessing Wizard H
Route Events GeoProcessing Wizard [ 7] x]
Specify the outpul raute event table:
e processing e, fEmElEl Ahout intersecting events IE:\al:gls\AlcTutor\LmearHelelen:lng\.&:cPav.dbf -4 ——0
the: Nzt button ta chanse optiors This operation finds the events Routs Losstion Fiskd Nam
o that are common to two input Add new table to map &
& [MEr IR Eii s evert layers. Point-on-point, Rioute Idertiier: [FOTET  Layer

point-on-line, and line-on-line

intersection are supported. Measure: MEASLIRE ' Standalone T able

£ Dissolve/Concatenate route events " Do not add

£ Transtorm events from one route reference to another :;7/’. + / = ’,v'?

" Locate point features along routes

" Urion bao route event layers

Input Overlay Qutput

¥ Keep zero lenath line events

fore shout intersecting svents | ¥ Include figlds fom input event layers Advanced Dptions. |

<Back |0 Fiish ! Cancel |

 Locate polpgan features alang routss

< Bark Meat > Concel |

o @
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A new layer—AccPav Events—will be added to your map.
It will be hard to see, however, because the accident and
pavement event layers are still visible.

8. Turn off the accident and pavement layers by clicking
their check boxes in the table of contents.

Table of Contents ]

H £ Layers
[ &3 CharcgishArcTutoriLin
E B AccPav Events

L]
[ accident Events
o—{_.:
[ pavement Events

=] roukes_twy

You will now see only the injury events that occurred along
poor quality pavement. Each of these new events has all of
the attributes from both the accident and pavement tables.

For more information on the display and query of events or
the spatial analysis of events, see Chapter 5, ‘Displaying
and querying routes and events’, and Chapter 7, ‘Creating
and editing event data’.

QUICK-START TUTORIAL
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Exercise 5: Editing routes

There are a number of tools in ArcMap that make the
interactive creation and editing of route measures easy. In
this exercise, you will create a new route from a selected
set of linear features and set its identifier. You will then
convert the measures of this newly created route from feet
to miles. Lastly, you will recalibrate the route using known
measure values at specific locations on your map.

Opening an existing map document

Before you can complete this exercise, you must start
ArcMap.

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

2. Click Open from the ArcMap File menu.

% Untitled - ArcMap - ArcInfo

Eile Edit Yiew Insert Selection Tools window Help

e E

iDA, New. . chrke E ‘{"/ “W
J_E— oM
1

& save 45

Feature

ok AddData..
Add Data from Internet »

] Pagesetup...
m Print Preview,..

& wrint...

Map Properties...
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3. Click the Look in dropdown arrow in the Open dialog
box and navigate to the folder where you installed the
data for this tutorial.

4. Double-click Ex5.mxd. ArcMap opens the map.

3

Open HE
N =

Lockin: | L) LinearRieterencing

File name: — [Ex5.md

Open I
j Cancel

v

Files of twpe: [ Archap Documents mad)

™ Open as read-only

Adding route data to your map
You will use one of the route feature classes you created in

Exercise 2 to complete this exercise.

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

Dﬁﬂ§|%ﬁx|ﬂ“\<{;|m

0
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2. Click the Look in dropdown arrow, navigate to where 2. Click the Editor menu, point to More Editing Tools, and
you installed tutorial data, double-click Pitt.mdb, and click Route Editing.
double-click the Pitt feature dataset.

. . Editor ]
3. Double-click the routes_new feature class. You will see e v | > | # = To% [Ceastenrese
a new layer in the table of contents. T staedeng

Stop Editing
Save Edits

2 [MEvE..
el e

7 Divide, .

&P e,

/;.) Copy. Paralel.
[MEfGE.

LUCLEEY

Logk in IEp AITT ﬂ EI B

base_roads

Unior

Intersect

i

Mare Ediking Tools 3 Tapalogy

B, yzfidate Features, . Disconnected Editing
— —  pdvanced Editing

ERE Metwork Editing

Marme: |roules_new Add Edit Cache
Show of type: [Ditasets and Lapers (“a] =] Cancel Dmension

3. Click the Editor menu and click Start Editing.
Adding the toolbars, editing, and setting the target

Egitor |
feature class [edtor = | & | # = 7ok [areate tiw Festwe

The toolbars necessary to complete this exercise might not

be visible. o
1. Click the Editor Toolbar button on the ArcMap Standard o
toolbar to add the Editor toolbar to ArcMap. 4. Click the Target dropdown arrow and click routes_new.
]
e | d‘/ | o0 j' | ;;fz ‘ éj | n? ‘ Target: Iruutes_naw -iJ |

0 o
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Making a route from selected features

The highway authority has been informed that it will now be
responsible for maintaining a road that it previously had not
been maintaining. It is necessary, therefore, to select the
appropriate features from the base_roads feature class and
make a route in the routes_new feature class out of them.

The Make Route command creates a new route in the
target feature class by merging a selected set of line
features and setting the measure values. The selected line
features do not need to be from the target feature class.

1. Click Select By Attributes from the ArcMap Selection
menu.

% Ex5.mxud - ArcMap - ArcInfo

File Edt Wiew Insert |Selection Tools Window Help
S ’7 % Select By Location..

IS S am wn %7 Ry Select By Graphics

J Editar * | |3

» @8 zoom To Selected Features
2 statistics..,

Set Selectabls Layers...

E £F Layers

lear Selected Features
El M routes_new

Interactive Selection Method

Options. ..

2. Click the Layer dropdown arrow and click base_roads.

3. Type the following in the text box:
[FENAME] = ‘Cornerstone Row’

4. Click Apply.
5. Click Close.
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Select By Attributes [ 2] %]
Queny Wizard... |

Layer: I base_roads j——e
Method: [ Create anew selection =
Fields: Unigue sample values

[OBJECTID] Like |

[FENAME] “Alexander-Brown

= I ‘Allpine-T aylor

{a}aaﬁ%lheng] #indersan Chapel

[BEGMP1] —I —I_ =] .

[EMDRF]

[Shape_Length] 2 o] e _';I

>

J | ] SOl | CompleteList |
SELECT *FROM PITT base_roads WHERE:
9—— [FEMAME] = Tomerstons Row'
Clear Verity | Help | Load... | Save.. |
Apply cose |

(4 I 5 )

Nine features from the base_roads feature class are now
selected.

6. Right-click the base_roads layer in the table of contents,
point to Selection, and click Zoom To Selected Features.

Table of Contents ]

Bl £F Layers
= rautes_new

| El= b

Copy

b4 Remove

Open Attribute Table

Joins and Relates »

<& Zoom To Layer

Visible Scale Rangs »

FE

Clear Selecked Features

Label Features

Govert Latels o Annatation. . g Spitch Selection

fe Convert Features to Graphics, .. E Select al
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7. Click the Make Route button on the Route Editing
toolbar.

Route Editing B

= oE e B

8. Click the Start Point button.

9. Click the mouse pointer on the map near the upper-right
corner of the selected set of features. This is where the
output route’s measures will begin.

10. Click Make Route.

~ Specify the measure starting poin

Iy |« 2537800.9470 . vz 6549135964

Lower [eft hd

Specify how the measure values wil be obtsined —————————————

% Click on the start point

€ Use coordinate priority

' Geometric Length

© Messurs Fisld [eEGHFT =l

€ From/To Measure Jo |

™ lgrore spatial gaps. Measures will be continuaus for disicinted routes.

IET T 1)

QUICK-START TUTORIAL

The new route will flash when it is being created. During
the route creation process, the selected lines will be
unselected, and the new route will be selected. This is so
you can set the new route’s attributes.

Setting the Route Identifier

Because the newly created route is selected, you can now
set the route identifier. The route identifier uniquely
identifies each route.

1. Click the Attributes button on the Editor toolbar.

Hixeaa

2. Click the ROUTEI value and type “40001777”.

Attributes B

= routes_new Propert: Yalug
- 655 OBJECTID 655
ROUTEL 40001777

Shape_Length 287304044

1 features 0| | »

3. Press Enter.

4. Close the Attributes dialog box.

35



Converting route measure units

When you created the new route, you accepted the default
method for setting the route measures. This method
accumulates the geometric length of the input line features
and uses the length as the measure. Because the coordinate
system of the feature class is State Plane Feet, this means
that the measures on the new route are feet. However, the
measures on all other routes in the feature class are miles.

1. The newly created route should still be selected. If it is

not, select it.

2. Click the Task dropdown arrow and click Modify

Feature.

Editor + ‘ | 3 | &~ Tk IMod\Fy Feature

=

@

The selected feature will now be loaded into the edit

sketch.

3. Click the Sketch Properties button. Note the measure

values.

HixeaRa

Edit Sketch Properties [
[ m |
2] 2537694.4,,, 6698977330  0.0000 =

2537514.6... 6645332530 4064290
2537251.7... 6O3904.7593  1014.6360
2537193.2,,, HO3IT05.4497  1147.5170
2537128.7... 663726.0656  1301.1400
2537030.2... 663534.2906  1516.6960
Z536935.5... 663397.8283  1682.9370
2536852.4...  R63E76.0276  1830.2390
2536760.6,.. 6E3150.1255  10956.0030
2536650.5,.. 6630100745 2164.2470
25364614, HOZYO0.05TE  2461.9500
2536369.3.,, 602674.6146 26018210 =

| »

Finish Sketch I

4. Close the Edit Sketch Properties dialog box.
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5. Right-click anywhere over the edit sketch, point to Route
Measure Editing, and click Apply Factor.

NN

Insert Vertex AEM...

Irisert Vertex
Delete Yertex Offset...

Mave... el ate e
Mave Tan.. Drop Measures
Set As Distance. ..
Sat Fram/To. ..
Set Direction As M

Flip

Trim ko Length, .

Delete Sketch Ctrl+Delete

Finish Sketch Fz
f Finish Part
Properties. .,
\ b

6. Type “0.00018939” in the Factor text box and press
Enter. This converts feet to miles.

[o.0018239

At this point, you have only made changes to the edit
sketch, not the route feature.

7. Press F2 to finish the edit sketch. Alternately, right-click
anywhere over the edit sketch and click Finish Sketch.

Your route measures are now in miles. You can verify this
by double-clicking the selected route to bring it into the edit
sketch, right-clicking anywhere over the sketch, and
clicking Properties. Note that this is an alternate way to
perform Steps 2 and 3.
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Recalibrating a route

So far in this exercise, you have created a route and
transformed its measures from feet to miles. Imagine that
at some point the maintenance crew went out into the field
and recorded the actual mileage for this new route. The
mileage was captured every time the new route intersected
with another route from the same feature class. In this
section of the exercise, you will recalibrate the newly
created route based on this mileage information.

1. The newly created route should still be selected. If it is
not, select it.

2. Click the Editor menu and click Snapping.

Editor |
Editor = | L3 ‘ &~ Task m
T startEditing r
Stop Editing
Save Edits
Move...
Splt. ..

" Divide...

’ Buffer...

-/y Copy Parallel...
IErGE: .
Wiiicr
Titersess
i

Maore Editing Tooks )

B, validate Features. ..

Optians. .

3. Check the End check box next to the routes_new layer.

QUICK-START TUTORIAL

Snapping Environment

Layer | Yertex | Edge | End ‘
base_roads O O O

«[] Edit sketch edges
- [ Perpendicular to sketch
=+ Topology Elements

=+ Edit Sketch -
{0 Edit sketch vertices
=

4. Close the Snapping Environment dialog box. It will not
be used again in this exercise.

With the snapping environment set, you will be able to
create calibration points that are snapped to the end vertex
of the features in the routes_new layer, thereby ensuring
accuracy of the route measures at the calibration points.
Setting the snap environment, however, is not necessary for
the Calibrate Route command to work.

5. Click the Task dropdown arrow and click Calibrate
Route Feature.

Editor * | 3 | I > Tashk: ICaIibrate Rioute Feature _iJ |

o

6. Click the Calibrate Route button on the Route Editing
toolbar.

Route Editing B

S i |
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The Calibrate Route dialog box is now on the screen, but it
is empty. Your next task is to digitize the calibration points.

7. With the Calibrate Route dialog box open, click the
Sketch tool on the Editor toolbar.

Editor |
Editor = | ~ | ? ¥ Task: |Calibra
1

@

8. Click along the route at nine different places to create
the calibration points. The locations of the calibration
points are indicated in the graphic below.

9. Type the New M value (see values in graphic below) for
each calibration point.

Calibrate Route B
| Existing M | Mew M [ Option

0 0.0000 0.0000

v
1 1290 127 ¥ Interpolate betwesn points
2 3.0390 3.0000 ™ Extrapolate at the beginning
3 31540 3.1100
1 41550 200 I™ Estrapolate al the end 1
5 42430 4.2000
6 50710 5.0300 = Use distancs
75290 52200  Use existing measures
8 5.4430 5.3800 2

I™ Leave gaps in the measure for disicinted

toutes
Calbrate Route
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10. Click Calibrate Route.

Saving your edits

Once you have completed the steps in this exercise, 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 your edits or No to discard your edits.

Do you want bo save your edits?

Yes Mo | Cancel |

In this exercise, you first learned how to create a route
from a selected set of line features. Next, you converted
the route measures from feet to miles. Lastly, you learned
how to recalibrate a route using calibration points you
digitized on the map.

For more details about the route editing tools outlined here
or for information on tools not discussed in this chapter, see
Chapter 6, ‘Editing routes’.

LiNear REFERENCING IN ARcGIS



Linear referencing

IN THIS CHAPTER

* The need for linear referencing
¢ Routes and measures
e Route locations and route events

e Linear referencing and topology

Highways, city streets, railroads, rivers, pipelines, and water and sewer
networks are all examples of linear features. Linear features typically have
only one set of attributes. Linear referencing, however, provides you with an
intuitive way to associate multiple sets of attributes to portions of linear
features. With linear referencing, your ability to understand, maintain, and
analyze linear features is greatly improved.

This chapter outlines the way linear features are modeled in ArcGIS. It then
introduces you to what linear referencing is, explains why it is needed, and
outlines the concepts necessary to develop linear referencing applications.
Once you understand the concepts introduced in this chapter, you can refer to
later chapters in this book to use the wide range of linear referencing
functionality in ArcGIS.
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The need for linear referencing

Geographic data is modeled in a number of ways: as a collection
of features in vector format, as a grid of cells with spectral or
attribute data in raster format, or as a set of triangulated points
modeling a surface in triangulated irregular network (TIN)
format.

Data that has a discrete location with a defined shape and
boundary is modeled using the vector format. In this format, data
is represented by features. Features are stored in feature classes.
Every feature has a geometry associated with it. This geometry is
stored in a special field that is typically called shape. A feature
can have one of these types of geometries: point, multipoint,
polyline, or polygon. Each geometry is composed of two-
dimensional (x,y) or three-dimensional (X,y,z) geographic
coordinates.

(75) (9.5 (12,5)
(3,3)

> (11,3)

@ (1.2)

(8,2) (12,2)

(5,1)

X

In the vector format, geographic data is stored as a feature that has a
geometry type of point, multipoint, polyline, or polygon.

The vector format works well for modeling features with static
characteristics, such as parcel boundaries, water bodies, and soil
characteristics. Some applications, however, require the ability to
model the relative location along various linear features, such as
highways, city streets, railroads, rivers, pipelines, and water and
sewer networks.

40

Because of this need, one-dimensional measuring systems, such
as river mile and route milepost, have been devised. These
systems simplify the recording of data by using a relative position
along an already existing linear feature. That is, location is given
in terms of a known linear feature and a position, or measure,
along it. For example, route I-10, mile 23.2, uniquely identifies a
position in geographic space without having to express it in X,y
terms.

When data is linearly referenced, multiple sets of attributes can
be associated with any portion of an existing linear feature,
independent of its beginning and end. These attributes can be
displayed, queried, edited, and analyzed without affecting the
underlying linear feature’s geometry.

The need to visually represent features on a map whose
coordinates are not geographic but are recorded as a relative
distance along another linear feature led to the development of
dynamic segmentation. Dynamic segmentation is the process of
displaying linearly referenced features on a map. For more
information on dynamic segmentation, see Chapter 5, ‘Displaying
and querying routes and events’.

LiNear REFERENCING IN ARcGIS



Storing features as relative locations

Locating a spatial feature along another linear feature would
typically be done using a planar (two-dimensional) referencing
system of x,y coordinates.

>
(xy) (x,y)

(xy)

X
Locating accidents using x,y coordinates

This works well in some applications. In others, however,
locations along linear features are referred to in terms of their
distance from a known point. For example, it makes much more
sense to record the location of an accident as occurring at

“12 miles from the beginning of the interstate” rather than at
“1659060.25, 1525238.97”.

To determine a location along a linear feature, a system of
measurement is required. When a measurement system is stored
with a linear feature, any location along that linear feature can be
expressed in terms of the measure values.

10

0
30

22

Locating accidents using measure values

LINEAR REFERENCING

In addition to making data more intuitive, storing data as a
relative location along a linear feature has the added benefit of
ensuring that spatial phenomena you know to be along a linear
feature is mapped as such. For example, in the absence of an
accurate basemap, locating accidents using X,y coordinates may
end up displaying accidents that do not fall along the road
network. This cannot happen if the accidents are stored as
measurements along the linear features of the road network.

Segmented data

The vector model of data storage dictates that you must split a
linear feature wherever its attribute values change. Certain linear
features, however, have attributes that change frequently. The
pavement condition of a road, for example, changes as pavement
deteriorates and is subsequently repaired. To accurately reflect
the changes in pavement condition, you will have to split some
features and merge others.

08/2001 Fair Good Poor (_500d
02/2002 Fair Good  Poor good
10 20 30 40

To attach attributes describing pavement quality, it is necessary to split a
linear feature at several locations to reflect changes in data. Over time,
pavement quality changes, requiring features to be split or merged.

Segmenting the linear features becomes more problematic when
you need to store other attributes, such as traffic volumes, lane
information, surface material, speed limits, and accident
locations. Every time these attributes change, the road will need
to be further subdivided. With all the required segmenting, it is
evident that the linear features will be so subdivided that the data
will be difficult, if not impossible, to maintain.
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Accidents . . .

Lanes 2 2
Concrete Asphalt
Material % p_
Speed 45 35 45 55
Quality Fair good Poor good
10 20 30 40

Storing multiple sets of attributes for one feature is made possible using
linear referencing.

ArcGIS uses route event tables to store linearly referenced
attributes. Event rows are composed of a route identifier, measure
values indicating a location, and one or more attributes describing
the location. For more information on route event tables, see
‘Route locations and route events’ in this chapter.

Because events simply reference measure locations along linear
features, they are edited and maintained independently of the
linear features. For more information on maintaining event data,
see Chapter 7, ‘Creating and editing event data’.

42
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Routes and measures

When linearly referenced features in ArcGIS are referred to, the
terms routes and route events are used. A route is any linear
feature, such as a city street, highway, river, or pipe, that has a
unique identifier and a measurement system. This measurement
system defines discrete locations along the linear feature. For
more information on route events, see ‘Route locations and route
events’ in this chapter.
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A route is a linear feature with a unique identifier and a measurement
system.

A collection of routes with a common system of measurement can
be stored in a single feature class—for example, a set of all
highway routes in a county. In a geodatabase, many feature
classes containing routes can be stored in a single feature dataset.
For example, a state’s department of transportation (DOT) might
maintain a feature dataset with feature classes for milepost routes,
reference marker routes, and so on.
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A feature dataset can have multiple feature classes that store routes.

LINEAR REFERENCING

Linear features and, therefore, routes are stored in a feature class
whose geometry type is a polyline. A polyline is an ordered
collection of paths that can be connected or disjointed. Polylines
are used to represent such things as roads, rivers, and contours.

Polyline with one path Polyline with multiple,

connected paths

Polyline with multiple,
disjointed paths

A polyline is an ordered collection of paths that can be connected or
disjointed.

Polylines can have a measurement system stored with their
geometry. Instead of being a collection of segments with x,y
coordinates, a measured polyline’s segments have X,y and m
(measure) or X,y,z and m values. When a measure value is
unknown, it is listed as NaN (not a number).

30 30

0/1-OVO/Nan

20 NaN

Polylines can have a measurement system stored with their geometry.
Measures can be unknown (NaN).

It is important to note that although many applications use
measures to represent increasing distances along a linear feature,
measure values can arbitrarily increase, remain constant, or
decrease.

Measure values are independent of the coordinate system of a
feature class. That is, the measure values are not required to be in
the same units as the feature class’s x,y coordinates. For example,
features stored in a feature class whose coordinate system is
Universal Transverse Mercator (UTM) meters might have
measure values stored in feet or miles.
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Route locations and route events

A route location describes a discrete location along a route
(point) or a portion of a route (line). A point route location uses
only a single measure value to describe a discrete location along
aroute. An example of a point route location is “mile 3.2 on the
1-91.” A line route location uses both a from- and a to-measure
value to describe a portion of a route. “Mile 2 to mile 4 on

the 1-91” is an example of a linear route location.

When route locations—and their associated attributes—are
stored in a table, they are known as route events or simply events.
Events are organized into tables based on a common theme. For
example, five event tables containing information on speed
limits, year of resurfacing, present condition, signs, and accidents
can reference highway routes.

Route event tables

Because there are two types of route locations, there are two
types of route event tables: point and line.

A route event table, at a minimum, consists of two fields: a route
identifier and a measure location. The route identifier field is a
numeric or character value used to identify the route to which an
event belongs. A measure location is either one or two fields that
describe the positions along the route at which the event occurs.
These values can be defined as any numeric item.

An event table can be any type of table that ArcGIS supports.
This includes INFO™, dBASE®, geodatabase tables, delimited
text files, and database management system tables accessed via
an OLE DB connection.

Point events

Point events occur at a precise point location along a route.
Accident locations along highways, signals along rail lines, bus
stops along bus routes, and pumping stations along pipe lines are
all examples of point events. Point events use a single measure
value to describe their location.
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Route identifier

Events are located along a route using their route location information.
Here, point events representing flow gauges along river reaches are
shown.

Line events

Line events describe portions of routes. Pavement quality, salmon
spawning grounds, bus fares, pipe widths, and traffic volumes are
all examples of line events. Line events use two measure values
to describe their location.
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Route identifier

Events are located along a route using their route location information.
Here, line events representing fish habitats along river reaches are shown.
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Linear referencing and topology

Within an organization, there may be many departments that use
route event data. Each department will collect event data using
the route measurement system that best suits its needs. Within a
state DOT, for example, the safety department might collect
accident location events using a reference marker system of
measurement, while the maintenance department might collect
pavement quality information using a mile post system of
measurement. Each system is known as a linear referencing
method.

A route in ArcGIS can only store one system of measurement. In
many organizations, therefore, there is a need to maintain multiple
route feature classes—one for each linear referencing method.

Reference marker routes
Mile post routes

Reference lines

A topology facilitates the use of multiple linear referencing methods.

LINEAR REFERENCING

The ability to manage these feature classes in an integrated
fashion is critical.

In GIS technology, fopology is the model used to describe how
features share geometry. It is also the mechanism for establishing
and maintaining topological relationships between features and
feature classes. ArcGIS implements topology through a set of
validation rules that define how features share geographic space
and a set of editing tools that work with features that share
geometry in an integrated fashion.

By defining a topology, organizations can achieve the data
integration between route feature classes they require. For more
information on topology, see Building a Geodatabase and
Editing in ArcMap.
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Creating route data

IN THIS CHAPTER

¢ Route data

e Creating route feature classes

Creating routes from existing lines

Calibrating routes with points

Migrating route data to a
geodatabase

Before embarking on any linear referencing project, you will need route
data. This data may not exist, may exist but without the appropriate measure
system defined, or may exist in a format you do not wish to use.

ArcGIS supports routes in three formats: coverage, shapefile, and
geodatabase. ArcCatalog and ArcToolbox provide you with the tools
necessary to create, calibrate, and migrate route data from one supported
format to another.

In this chapter, you will learn how to:

* Create new route feature classes.

* Create route feature classes from existing lines.
» Calibrate routes using points.

* Migrate routes from one format to another.
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Arcinfo and ArcEditor

Route data

A route is a linear feature that has a unique identifier and
measurement system stored with it. Routes can be stored in
coverages, shapefiles, and personal and ArcSDE® geodatabases.
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Routes can be stored in coverages, shapefiles, and geodatabase feature
classes.

ArcCatalog and ArcToolbox contain tools for creating route data
in shapefiles and geodatabases. In addition to the ability to create
empty route feature classes for later digitizing or importing, there
are tools for creating routes by merging existing line features,
calibrating route data with points, and migrating route data from
one format to another. When a route feature class is stored in a
geodatabase, there are special storage considerations.

There are tools for creating coverage route data, but they will not
be discussed in this chapter. ArcInfo Workstation remains the
best place to create coverage route data. For more information on
creating coverage route data, see the ArcInfo Workstation online
Help.
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Merging linear features to create routes

It is possible to create routes by merging linear features that
share a common identifier. There are two scenarios for how the
route measures will be set:

e Measure values for the input features are not known.

e Measure values for the input features are known.

Measure values are not known

When route measure values are not known, they can be
generated either by accumulating the digitized length or by
accumulating a numeric attribute value of the input features. If
you choose to use digitized length, the units of the output route
measures will be the same as the output coordinate system (feet,
meters, etc.). If you choose to use a numeric attribute, the output
route measures can be any units you want.

When routes are created in this manner, you control the direction
measures are assigned to the routes by specifying the coordinate
priority of the starting measure. The coordinate priority can be
upper left, upper right, lower left, or lower right. These options are
determined by placing the minimum bounding rectangle around
the input features that are going to be merged to create one route.

ob=0 1 2

OID Shape RKEY MILES

o Polyline 1 1.1 . OoID Shape RKEY
1 Polyline 1 1.2 0o PolylineM
2 Polyline 1 0.9

Measure values are obtained by accumulating the values in the MILES
field. Note that the digitized direction of the input features does not matter
because a starting priority is given. In this example, the starting priority is
lower left.
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Routes with multiple, disjointed parts are supported. A route
representing a road, for example, might have the same name on
either side of a river. For situations like this, you can choose to
ignore spatial gaps between parts when creating routes. If you
choose to ignore spatial gaps, route measures will be continuous
when a disjointed route is created. If you want the spatial gap
incorporated in the measures, the gap distance is the straight-line
distance between the endpoints of the parts. The units of the gap
will be that of the output coordinate system, which may or may
not be the same as the measure units.
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When creating disjointed routes, you can choose to have the measures
be continuous or discontinuous. In this example, the starting priority is
lower left.

Measure values are known

When measure data already exists as attributes of the input linear
features, it is possible to create routes that inherit this measure
information. For example, two fields may exist that store from- and
to-mile information.

When using this method, it is important to orient each input linear
feature in the direction of increasing measure to prevent routes
that have measures that do not always increase.

CREATING ROUTE DATA

Arcinfo and ArcEditor

1.1 3.2

oD =0 1 2 /\/
0 2.3
[e]]»] Shape RKEY FR_M TO_M
0 Polyline 1 0 1.1 . OoID Shape RKEY
1 Polyline 1 1.1 2.3 0 PolylineM 1
2 Polyline 1 2.3 3.2

Measure values are obtained by using the values in the FR_M and TO_M
fields. Note that the digitized direction of the input features determines the
direction of the output route.
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Calculating route measures using points

When route measures are inaccurate, events will not be located
properly. A route representing a highway, for example, might be
10.5 miles long. A bend in the highway might have its measure
value set to 6.1 miles. In reality, however, the bend in the highway
occurs at mile 6.5. Events on this route, especially near the bend,
will be located incorrectly.

It is possible to adjust route measures to correspond with known
measure locations using a procedure called calibration.
Calibration adjusts route measures by reading measure
information stored as an attribute in a point feature class. Each
point falls on the particular route it calibrates or within a given
tolerance. Many points may be used to calibrate a single route.

During the calibration process, a new vertex is created where the
calibration points intersect the route. The measure value on these
new vertices corresponds to the measure value stored as a point
attribute. The measure values on other preexisting route vertices
can be interpolated and/or extrapolated.

Tolerance 9 3 32
0 40
30
5 ‘
22 34
: . 34
5 15
? 30 ?

?

The calibration process creates a new vertex for every point within the
specified tolerance. The measure at each new vertex will correspond to
the point's measure value. You control whether the remaining vertices will
have their measure interpolated or extrapolated (see below).

Both whole and partial routes can be calibrated. You can choose
to interpolate between the input points, extrapolate before the
input points, extrapolate after the input points, or use any
combination of these three methods.
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In order for the measure value on a vertex to be interpolated or
extrapolated, a calibration ratio is needed. There are two ways this
ratio can be determined. The first method uses the shortest path
distance between the input points.

di dé
@ 9 o B 3@ o °
pl V2 15 v4
0 ) v3 30 34 40
vi 5 a3 P 22 d7 v5
d4
9.69 31.75
s 5 34
1.88 30 38
19.62

Measure value at v1 is extrapolated as follows:

- calibration ratio is 14.31/10 = 1.431 5-3.12=1.88
- distance (d2) between p1 and v1 is 4.47

The measure value at v2 is interpolated as follows:
- distance (d1) between p1 and p2 is 14.31
- measure distance between p1 and p2is 15-5 =10
- calibration ratio is 14.31/10 = 1.431
- distance (d3) between p1 and v2 is 6.71

- distance (d1) between p1 and p2 is 14.31

- measure distance between p1 and p2 is 15-5 =10 4.47/1.431=3.12
6.71/1.431 = 4.69
5+4.69 = 9.69

The measure value at v3 is interpolated as follows:

- distance (d4) between p2 and p3 is 11.628
5 3.58/0.775 = 4.62
15+4.62 = 19.62

- measure distance between p2 and p3 is 30-15 =1
- calibration ratio is 11.628/15 = 0.775
- distance (d5) between p2 and v3 is 3.58

The measure value at v4 is interpolated as follows:
- distance (d6) between p3 and p4 is 7.16
- measure distance between p3 and p4 is 34-30 =4
- calibration ratio is 7.16/4 = 1.79

- distance (d7) between p3 and v4 is 3.13 }

3.13/1.79=1.75
30+1.75=31.75

The measure value at v5 is extrapolated as follows:
- distance (d6) between p3 and p4 is 7.16
- measure distance between p3 and p4 is 34-30 = 4
- calibration ratio is 7.16/4 = 1.79
- distance (d8) between p4 and v5is 7.16

7.16/1.79=4
34+4 =38

The calibration ratio can be determined using the shortest path distance
between the input points.
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The second method uses the existing measure distance between
the input points. This second method is useful when the length
to measure ratio on the input route is not consistent and you are
using the calibration process to fine-tune a route’s measures.

dt d6
@ 9 ds 3% oy
p1 15/17.84
0 v2 V3 v4 40
d 300292 34/34.88
wosee P - S
d4
8.79 397
5 15
247 30 37.61
20.49

The measure value at v1 is extrapolated as follows:
- old measure distance (d1) between p1 and p2 is 17.84-3.6 = 14.24
- new measure distance between p1 and p2 is 15-5 = 10
- calibration ratio is 14.24/10 = 1.424
- old measure distance (d2) between p1 and v1 is 3.6-0 = 3.6

3.6/1.424 =253
5-2.563 =2.47

The measure value at v2 is interpolated as follows:
- old measure distance (d1) between p1 and p2 is 17.84-3.6 = 14.24
- new measure distance between p1 and p2 is 15-5 = 10
- calibration ratio is 14.24/10 = 1.424
- old measure distance (d3) between p1 and v2 is 9-3.6 = 5.4

5.4/1.424 =379
5+3.79=8.79

The measure value at v3 is interpolated as follows:
- old measure distance (d4) between p2 and p3 is 29.2-17.84 = 11.36
- new measure distance between p2 and p3 is 30-15 = 15
- calibration ratio is 11.36/15 = 0.757
- old measure distance (d5) between p2 and v3 is 22-17.84 = 4.16

4.16/0.757 = 5.49
15+5.49 = 20.49

The measure value at v4 is interpolated as follows:
- old measure distance (d6) between p3 and p4 is 34.88-29.2 = 5.68
- measure distance between p3 and p4 is 34-30 = 4
- calibration ratio is 5.68/4 = 1.42
- old measure distance (d7) between p3 and v4 is 32-29.2 = 2.8

2.8/1.42=1.97
30+1.97 = 31.97

The measure value at v5 is extrapolated as follows:
- old measure distance (d6) between p3 and p4 is 34.88-29.2 = 5.68
- measure distance between p3 and p4 is 34-30 = 4
- calibration ratio is 5.68/4 = 1.42
- old measure distance (d8) between p4 and v5 is 40-34.88 = 5.12

5.12/1.42 = 3.61
34+3.61 = 37.61

The calibration ratio can be determined using the measure distance
between the input points.

CREATING ROUTE DATA
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When calibrating disjointed routes, you may choose to ignore the
distance of the spatial gap between the parts. If you choose to
ignore spatial gaps, route measures will be continuous. If you
want the spatial gap incorporated in the measures, the gap
distance is the straight-line distance between the endpoints of
the parts. The units of the gap will be that of the output
coordinate system, which may or may not be the same as the
measure units. Ignoring spatial gaps is only a valid choice when
using the shortest path distance method of calibration.
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Special considerations for geodatabases

When you create a new standalone feature class or a feature
class in a new feature dataset, you must specify a spatial
reference. The spatial reference for a feature class contains its
coordinate system—for example, geographic, UTM, and State
Plane—and the spatial domains—x, y, z, and m. For more
information on spatial references, see Building a Geodatabase.

You need to choose appropriate X, y, m, and perhaps z domains
when creating route feature classes because they describe the
maximum extent to which data can grow. For example, if you create
a feature class with a minimum m value of O and a precision of
1,000, none of the routes in the feature class will be able to have
measures that are less than 0. Further, all route measures will be
accurate to three decimal places (a precision of 1,000 implies
accuracy to three decimal places). Similar considerations apply to
the x, y, and z domains.

All feature classes in a feature dataset share a common spatial
reference. This means that the domains are shared as well. The
exception to the rule is the m domain. Feature classes within the
same feature dataset can have a different m domain. This is to
account for the fact that different route feature classes might
have different units of measure (for example, feet, meters, and
miles). Whenever you create a route feature class in an existing
feature dataset, you should always set an appropriate m domain.

Choosing an appropriate m domain

However route data is created, one important goal is to preserve
measure accuracy. When data is stored in a geodatabase, all
numeric values are converted to integers. Because of this,
converting data to and from integer space can sacrifice measure
accuracy if inappropriate m domain values are used.
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To determine an appropriate m domain, you need to know both
the route storage units and the route measure units. The route
storage units reflect how accurately the route data was collected.
For example, route measure data may be accurate to the foot,
meter, or even decimeter level.

The route measure units refer to the units in which route
locations are reported. For example, they may be feet, meters,
miles, and so on. Route measure units have nothing to do with
how accurately the route’s data was collected and stored.

Precision is the multiplier that scales measure units into storage
units. The lowest precision value you should use is the route
measure units divided by the storage units. For example, if the
route measure units are kilometers and there is meter-level
accuracy, the lowest precision value you should use is 1,000.
Further, if the route measure units are miles and there is accuracy
to the foot, the lowest precision you should use is 5,280.

Suppose you have a route feature class in which the route
measure units are kilometer and the route storage units are
accurate to the meter level. Further suppose that this route
feature class has an m domain in which the measure minimum

is -1,000 and the measure precision is 100, which is incorrect. If a
new route is created in this feature class and its measure values
are set to range between 0 and 1,324.526, the following diagram
illustrates that the accuracy of the route’s measures is not
maintained when the route is stored and subsequently retrieved
from the geodatabase. Note that the same process happens for
every measure value on the route.

If the route feature class has an appropriate m precision of 1,000,
the measure accuracy of the route is maintained on a round-trip to
the geodatabase.
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1324.526

1324.530 <—‘

Add offset
(1424.53 + (-100))

Subtract offset
(1324.526 - (-100))

Multiply by precision
(1424.526 * 100)

\—> 142453

(Value stored in

Geodatabase)
When an incorrect measure precision is used, measure accuracy can be
lost on a round-trip to the geodatabase.

Divide by precision
(142453 /100)

1324.526

Add offset
(2324.526 + (-1000))

Subtract offset
(1324.526 - (-1000))

Multiply by precision Divide by precision
(2324.526 * 1000) (2324526 / 1000)

\—F 2324526 4f

(Value stored in
Geodatabase)

When a correct measure precision is used, measure accuracy is
maintained on a round-trip to the geodatabase.

It is often a good idea to use a precision that is greater than the
calculated value to allow for the future storage of more accurate
data. In most cases this is not a problem, but be aware that there
is a trade-off between precision and the range of measure in
which values can be stored. The higher the precision value that is
used, the smaller the range of measure values that routes can
have.

CREATING ROUTE DATA

Grid size

Another consideration regarding geodatabase feature classes is
the grid size of the spatial index. The spatial index is used to
quickly locate features that match the criteria of a spatial search.

For most data, only a single grid size is required. Because feature
size is an important factor in determining an optimum grid size,
data that contains features of very different sizes may require
additional grid sizes so larger features can be queried faster.
Feature classes in ArcSDE geodatabases may have up to three
grid sizes. Each grid size must be at least three times the previous
grid size. For a more detailed discussion of spatial indexes and
grid sizes, see the ArcSDE Administration Guide PDF file and the
ArcSDE Configuration and Tuning Guide for <DBMS> PDF file.

When creating a new route feature class, the default grid size is
1,000. This value should be changed. When merging lines to
create routes, calibrating route measures with points, or migrating
route data to a geodatabase, the default grid size is in the units of
the input coordinate system. If you change the output coordinate
system, you need to set a new grid size so it is in the units of the
output coordinate system. For example, if the input feature class
has a geographic coordinate system and its units are decimal
degrees, the default grid size may be 10. If the output coordinate
system is set to be UTM meters, the default grid size should be
set to a value suitable for new units, such as 10,000.

If an inappropriate grid size is used, an error stating that the grid
size is too small may occur when storing features into a feature
class, or you may experience poor spatial search performance.
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Creating route
feature classes

You create new route feature
classes in ArcCatalog. When
creating a route feature class,
you must define the geometry
field’s geometry type to be
polyline and indicate that it be
able to store measure values.
You also need to add a route
identifier field. This field
uniquely identifies each route.

When creating a route feature
class in a geodatabase, you
must also define the spatial
reference. Note that if you are
creating a feature class in a

preexisting feature dataset, you

need only set the m domain.
This is because all feature
classes in a feature dataset
share a common spatial
reference, which was created
when the feature dataset was
created. The m domain, how-
ever, can be different for each
feature class. This is because
route feature classes in a
feature dataset often have

Creating a new
standalone feature class
to store routes

1. Right-click the geodatabase,
in the Catalog tree, in which
you want to create a new
route feature class, point to
New, then click Feature
Class.

2. Type a name for the new
feature class. To create an
alias for this feature class,
type the alias.

3. Click Next.»
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different units of measure—for
example, feet, meters, and miles.

When creating a shapefile that
will store routes, you may
choose to define the coordinate
system later. It will be classified
as Unknown until that time. »
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The process of defining a
shapefile’s attributes is separate
from creating the shapefile
itself. To create the route
identifier plus all other fields,
you need to right-click in the
Catalog tree and click Properties
to define the attributes. Note
that because a shapefile must
contain at least one field, the
integer field Id has already been
added. Add the appropriate
fields to the shapefile, then
delete the default field.

Tip

Using another feature
class as a template

When creating a new feature class
in a geodatabase, you can use
another feature class as a template.
Click Import, navigate to the
feature class whose field definitions
you want to copy, then click OK.
You can edit the field names and
types as required.

For details about using configura-
tion keywords with ArcSDE, see the
ArcSDE Configuration and Tuning
Guide for <DBMS> PDF file.

CREATING ROUTE DATA

10.

11.

12.

If your geodatabase does not
use ArcSDE, skip to Step 5.

Click Use configuration
keyword and click the
keyword you want to use if
you want to create a feature
class with a custom storage
keyword.

Click Next.

Click the SHAPE field in the
Field Name column.

Click the field next to Alias
and type the alias to create
an alias for the SHAPE field.

Click the field next to Allow
NULL values, click the
dropdown arrow, then click
No to prevent null shapes
from being stored.

Click the field next to Geom-
etry Type, click the dropdown
arrow, then click Line for the
feature’s type.

Click the fields next to the
grids and type the grid value
to set the spatial index grid
parameters for the feature
class.

Click the field next to
Contains M values, click the
dropdown arrow, then click
Yes.

Click the Spatial Reference
Properties button. »
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~ Field Propeti

Alins [SHaPE

Allow HULL values es

Geomeiry Type Line

v N Paints o

Grid 1 1000

Grid 2 o

Grid 3 0

Cortains Z values Mo

Cortains M values es

Detaut Shape fikd es

Spatial Reference Unkniown I}

Import

To add a new field, type the name into an emply rov in the Field Name column,
click in the Data Type column to choose the data tpe, then edit the Field
Propettis.

< Back I Finish I

Cancel

0660 00
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Precision

The size of a spatial domain (XY, Z,
or M) is dependent on the value of
precision. When the precision is
changed, the maximum value for
the domain will change to fit the
size of the extent. Similarly, when
the maximum value is changed, the
precision will change to fit the
extent.

For details on how to create a new
coordinate system and for
important information about
spatial references and how they
affect your data, see Building a
Geodatabase.
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13.

14.
15.

16.
17.

18.

Click Select, Import, or New
to set the feature class’s
coordinate system.

Click the X/Y Domain tab.

Type the Min X, MinY, and
Precision values for the XY
Domain.

Click the M Domain tab.

Type the Min, Max, and
Precision values for the M
Domain.

Click OK. »

Spatial Reference Properties [x]

Coordinate System | 1¢/¢ Domain | M Domain |

Name:  |NAD_ 1883 StalePlane Matand_FIPS_100

Projection: Lambert_Conformal_Conic
Parametzrs:

False_E asting: 400000000000

False_Northing: 0.000000

Cential_Meridian: -77.000000

Stardard_Parallel_1: 38.300000

Standard_Paralls[2 33.450000

Laitude_Df_Orign: 37.EBBEEET

Linar Uil Meter [1.000000]

Geogiaphic Coordinate System: =l

Select Select a predefined coordinate system.

Import & coordinate system and A7, Z and M
domains from an existing gendataset [e.g ..
feature datasel, feature class, raster).
Mew -
Modly
Clear
Save s,

Create a new coordinate spstem.

Editthe propertias of the curently selected
conrdinate system.

Sets the coordinate system ta inknonn

Save the conidinate system to a fie.

Cancel Apply

o |

spatial Reference Properties

Comrdinate Spstem 24/ Domin | M Damain

The coordinate range, or domain extent of the feature class, is
dependent upon the minimum = &7, masimum < &Y, and recision
valies, The Precision is the numbet of system urits per unit of messure,
and therefore specilies the degiee of resolution

[UEVES 1477211.53677865
Min'v: 967 476010357833 a7 1231547.244170M
Precision;  |376.562433030504

Min:

Spatial Reference Properties

Cooidinate System | 37 Domain M Domain

The courdinate range, or domain extent of the feature class, is
dependent upan the minimum M, marimum M, and Precision waluss. The
Precision is the numbe of system units per urik of messure, and thersfore

specifies the degree of resolfion.
2146483 645

Min Max

Precigion: {1000
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Creating a route feature
class in an existing feature
dataset

The process of creating a route
feature class in an existing feature
dataset is similar to that of creating
a standalone route feature class.
Steps 13 through 15 of ‘Creating a
new standalone feature class to
store routes’ are not valid because
all feature classes in a feature
dataset share a common spatial
reference, which was created when
the feature dataset was created and
cannot be changed. The exception
is the m domain, which you should
always set.

Creating an index on the
route identifier field

It is recommended that you create
an attribute index on the route
identifier field. This index will
improve dynamic segmentation
performance.

For more information on creating
afield index in a feature class, see
Building a Geodatabase.

For more information on creating
a feature class in a feature dataset,
see Building a Geodatabase.

CREATING ROUTE DATA

19.

20.

21.

22.

23.

Add the route identifier field
to the feature class.

Click in the next blank row in
the Field Name column and
type a name.

Click in the Data Type
column next to the new
field’s name and click its
data type.

Either click the property in
the dropdown list or type the
property to set other proper-
ties specific to the type of
field.

Repeat steps 19 through 21
until all the feature class’s
fields have been defined.

Click Finish.

Fielt Heme [ Data Type El

_|QBJECT|D [Cbject IO
SHAPE Geometr

ROUTE_D R -

Click. any field ta see its prapertes.
~Fisld Frop
Alias
Allaw MULL valuzs Ves
Defautt value
Domain
Length 50

Impor

To add a new field, type the name inta an emply row in the Field Hame column,
click in the Data Type column o choose the data type, then edit the Field
Propeties.

< Back Finish

Cancel

23)
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Creating a new shapefile 5=

- cipata

to store routes B

[
£ B copy  co

For more information on creating b
& pacte oy

sl see i AueCinloy 1. Right-click the folder, in the 5% o
Catalog tree, in which you o
want to create a new 'Eijm Folder
shapefile, point to New, then T B esapliose e
; : (% Datab (5} Properties... EE
click Shapefile. §Z§,”W ; G
- Geocoding Services
2. Type a name for the new i Sl
shapefile. fucinfo Workspore
dBASE Table
3. Click the Feature Type proise.
. —
dropdown arrow and click
Polyline.
. . Create New Shapefile [ 7] x]
4. Check Coordinates will . : e 1 ©
contain M values. _
Feature Type: [ Polyine ;1__9
5. Click Edit to define the  Spatial Reference
PN . Description:
Shapeflle S Coordlnate Lnknown Cooidinate System =
system.
When you are finished
setting the shapefile’s
coordinate system (Step 7), ; -
you will be returned to this = Shon Do £ (5]
ial X. » 7 Cacrdinates will contsin M values, Used bo store route data
dialog bo O oo e
[T ] concel |

0
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Creating an index on the
route identifier field

It is recommended that you create
an attribute index on the route
identifier field. This index will
improve dynamic segmentation
performance.

For more information on creating
afield index in a shapefile, see
Using ArcCatalog.

CREATING ROUTE DATA

Click Select, Import, or New
to set the shapefile’s spatial
reference.

Click OK.
Click OK.

Add the route identifier field
to the feature class. Right-
click the feature class in the
Catalog tree and click
Properties. »

Spatial Reference Properties [ ]
Coardinate Spstem |
Name:  Urknown
Details

Select Select a predefined cooidinate system

Import & coordinate system and </v, Z and M

Import domins from an existing geadataset (2.0, M

feature dataset, feature class, raster)

New | Cieate anew coordnate system
Edit the propeties of the currently selected
Hadis. coordinate system.
[CfEar, Sets the coordinate system to Unknown.
SavERS,.. Save the coordinate system to a file.

ok |[ Cancel | tpl

@

B Catalog

B

£ Hydro.mdb
colonhd

L] col 2 CoPY ctriec
B MeHa XK Delets

L3 e The
e = e
(L] seismic  Create Layer...
{0 WsDor

Rename Fz

Export »

W FieviewiRemateh Addresses, .,
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Tip

Deleting the default Id field
The integer field Id is a default field

and can be deleted once another
field has been added to the
shapefile.
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10.
11.

12.

13.

14.

15.

Click the Fields tab.

Click the next blank row in
the Field Name column and
type in a name of the route
identifier field.

Click in the Data Type
column next to the new
field’s name and click its
data type.

Click in the Field Properties

list and type the properties
for the new field.

Repeat steps 9 through 12
until all the shapefile’s fields
have been defined.

Click OK.

Goneral Fiolde | Index |

Field Name

Data Typs

FID

Ohject

Geometry

ROUTE_ID

Long Integer
et

=

=

Click any field to see its propeties
(- Field Prapeti

[Length [s0

Impatt..

To add 2 new field, type the name inta an empty row in the Fiskd Name column,
click i the Data Type column to chaoss the data type. then edit the Field

Froperties.

Lo

Carcel

Apply

®
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Creating routes
from existing
lines

You create routes from existing
lines in ArcToolbox. Input linear
features that share a common
identifier are merged to create a
single route.

The input feature classes can
be any supported format. This
includes coverage, shapefile,
personal and enterprise
geodatabase, and CAD data.

As the input linear features are
merged, the route measures are
determined in one of three
ways:

* The geometric lengths of the
input features are used to
accumulate the measures.

e A value stored in a measure
field is used to accumulate
the measures.

e The values stored in from-
and to-measure fields are
used to set the measures.

With the first two options, you
choose whether the output
routes will have continuous
measures when there are
disjointed parts. »

CREATING ROUTE DATA

Navigate to the Linear
Referencing toolbox in the
Toolbox tree and double-
click Create Routes Wizard.

Navigate to the input feature
class or type in the name and
location of the input feature
class.

Click the Route ldentifier
Field dropdown arrow and
click the route identifier field.

Click Next.

Click how you want the
output route measures to be
obtained.

Uncheck Ignore spatial gaps
if you do not want spatial
gaps to be ignored when
measures are being set.

This option will not be
available if you chose Use
two fields from the input
feature class in Step 5.

Click Next.

If you chose Use two fields
from the input feature class in
Step 5, skip to Step 10. »

Arcinfo and ArcEditor

-4 Analysis Tooks
- Conversion Tacks
[]--3 Data Management Tooks
&) about Data Management Tools
- Aggregats
@ coco
- Composite Features
@ Generalization
=3 Geodatabase
& Linear Referencing
4} About Linesr Referencing
librate Routes Wizard

e Coverage to Route
¢ Riute Event Table to Featurs Class Wizard
Projections

- Tables

G Topology

- My Tools

* Create Routes Wizard HE

Enter the input feature class
A route featune elass containg linear features with measures. Measuies are values that

define discrste locations along linear features. This wizard gioups linear featues from
an input feature class to form mutes in an output oute feature class.

Input Feature Class

cdatathpdrotcolonhdiare =

The route identifier field is used to identify individual routes. These values should be.
urigue.

Route |dentifier Field:

RCH__CODE |

< Back Cancel

* Create Routes Wizard E3

Specify how the measures will be obtained

£~ Detive the messures fiom the geametiic length of the input leatures. The lengths
wil be accumulsted from sn rigin point 1o set each route's measures

= Use one feld rom the input Festure class, The values stored in this fild willbe
accumulsted from an g peint to s=t each ute's measures

Measure field:
LEM_MILES B -

r Use two fields from the input feature class. The walues stored in these figlds will be
used to et the route’s measures.

Fram-teasure ficld: ToMeasurs figld:

[Fip I [ [T =l

‘ IV Ignore spatial gaps. Messures wil be sontinuous for disipined routes: |

< Back Cancel |

6]
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Also with the first two options,
you control the direction
measures are assigned to the
routes by specifying the
coordinate priority of the
starting measure. The coordi-
nate priority can be upper left,
upper right, lower left, or lower
right. These options are
determined by placing the
minimum bounding rectangle
around the input features that
are going to be merged to create
one route.

It is possible to specify a query
to limit the number of linear
features that are used to create
routes.

The output routes can be
written to a shapefile or a
geodatabase feature class.

If your input features have a
defined projection, the Create
Routes Wizard will preserve this
projection. You can choose to
change the projection informa-
tion for the output, in which
case the features will automati-
cally be projected. Note that
you cannot change the projec-
tion if you are writing to an
existing feature dataset.

When writing to a geodatabase,
you should always set the m
domain. A default m domain will
be calculated for you, but this
might not accurately reflect
your data. »
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8.

11.

12.

13.

14.

15.

. Click where you want to

# Create Routes Wizard

Click the coordinate priority
appropriate for your data.

Click Next.

Specify the coordinate priority

& caardinate priariy s used ta determin the start paintfor each raute, Itis based on

the oute's minimum bounding rectangle

write the output route feature
class.

Click Next.

If you chose Shapefile, skip
to Step 25.

HE

SHe @ e
Lower Left © C Lowerfight a

— 0

Navigate to the database or

<Back [ Mew> | cencel |

database connection into

which you want to write the
new route feature class, or
type its name and location.

¥ Create Routes Wizard

Select the output type

 [Foatiie ciass i geatatabase _|

Click the dropdown arrow
and click the feature dataset
to which you want to migrate
if you want to migrate to an
existing or new feature
dataset.

© Shapsils I

Type the name of the new

——

&

feature dataset if you want to

<Back [ Mew> | cencel |

migrate to a new feature

dataset.

Leave it blank if you want to ¥ Create Routes Wizard
migrate to a standalone

feature class.

Enter the output feature class

Output Geodatabase:

HE

i aticn Dats\ESRIArCCataloghConnection to lukesde

Choose an existing dataset or creste a new one:

Type a name for the new

|EDLD,NHD =t

feature class.

Enter the name of the new feature class:

[route_ich

Click Change Settings.

Output Setting:
Coordinate System
Gird Size:

Corfia Keyword:

When finished setting the
feature class’s coordinate
system (Step 24), you will

341006 675000

NAD_1983 StatePlane_Tewas South FIPS_4205

Change: Settings.

® 066

return to this dialog box. »

<Back | Mews |

Concel |

L
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When writing to a geodatabase,
you should examine the grid
size for the output spatial index.
If your input route feature class
is already in a geodatabase, the
suggested grid size will be the
same as the input. In all other
cases, a default will be approxi-
mated.

Create Routes Wizard
You can add the Create Routes

Wizard to ArcCatalog context menu
choices.

For details on how to create a new
coordinate system and for
important information about
spatial references and how they
affect your data, see Building a
Geodatabase.

For more information on adding a
command to a context menu, see
Using ArcCatalog.

CREATING ROUTE DATA

16.
17.

18.

Click Change.

Click Select, Import, or New
if you want to change the
output coordinate system.

These are not available
when migrating to an
existing feature dataset.

Click the X/Y Domain tab if
you wish to change the Min
X, Min Y, and Precision
values for the XY Domain.

This is not possible when
creating a feature class in an
existing feature dataset. »

Arcinfo and ArcEditor

Dutput Settings [ x]

Spatial Feference | Grid Size | Contig Kewnard |

Current Spatial Reference

The current output coordinat system:

NAD_1383 Siatelane_Texas_South_FIPS_4205

The current XY range

Mirimurn ;1888461700852 M awimum < 5907631, 317460
Minimurn *r: 5316752486848  Mawimum . 4712845.504360
Precisior: 244 140625

Click this button if you want ta change either

the: coordinate system or the range. (EiEEp

oK Cancel Bl

Spatial Reference Proper ties

Coordinate System |4/ Domain | M Diomain

Name: ‘NADJ 983 StatePlans_Texas South FIPS_4205

Details:

e -
| Abbreviation:
Fiemarks:
Projectiar: Lambert_Carformal_Canic
Parameteis
False_E asting: 300000.000000
False_Northing: S000000.000000
Cantial_Meidan -58500000
Standard_Parallel_1: 26 16667
Standard_Parallel 2: 27 833333
Lattude_0F Origirc 25, 566667
Linear Linit Weter (1.000000)
Geographic Coordinate System: =l

Select 2 predefined canrdinate system

Import a coordinate system and %Y. Z and M

Import. domains from an existing geodatase [e.q..

feature dataset, feature class, raster],

New | Cieats anew coordnate system —
Edit the properties of the currenty selected
Uity caordinate system.
Clear Siets the coordinate system to Uinknown,
Save s Save the coordinate system to  file

oK. Cancel Apply
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19.
20.

Precision

The size of a spatial domain (XY, Z
or M) is dependent on the value of
precision. When the precision is 29
changed, the maximum value for
the domain will change to fit the
size of the extent. Similarly, when
the maximum value is changed, the
precision will change to fit the
extent.

22.

64

Click the M Domain tab.

Type the Min, Max, and
Precision values for the M
Domain.

. Click OK.

Click the Grid Size tab and
type the grid size or sizes if
you want to set the spatial
index grid parameters for the
feature class.

Only one index grid is used
in personal geodatabases,
while ArcSDE geodatabases
use up to three. »

Spatial Reference Properties
Canrdinate Syster | %4 Domsin M Domain

The coordinate range, or domain extent of the feature class, iz
dependent upon the miitum M, masimum M, and Precisian values, The
Pracision is the nuher of system s per uril of messurs, snd thersfore
specifies the degres of resalution
Wi 000 Maw  [PABA06E
Precisions | 1000

8] cancel begl)

Dutput Settings
Spatial Reference  Girid Size | Config Kepword |

Grid Settings

o1

Cancel Al
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For more information about
configuration keywords with
ArcSDE, see the ArcSDE Configu-
ration and Tuning Guide for
<DBMS> PDF file.

CREATING ROUTE DATA

23.

24.

25.

26.

If your geodatabase does
not use ArcSDE, skip to
Step 25.

Click the Config Keyword
tab, click Use configuration
keyword, then type the
keyword you want to use if
you want to create a feature
class with a custom storage
keyword.

Click OK.
Skip to Step 26.

Navigate to the folder into
which you want to write the
new shapefile or type its
name and location.

Click Next. »

Arcinfo and ArcEditor

[Dutput Settings

Spatial Reference | Grid Size  Confia Kepward

Specify the datab

storage

Configuration Keyword

% Default

This option uses the defaul storage parameters for the new

table/teature class,

£ Use configuration keyword

This option allows you to specify a configuration keyword which
teferences the databass storage parameters for the new

tablefeature class.

0 I Cancsl Appll
D
¥ Create Routes Wizard [ <]
Enter the output shapefile
Dulput shapefile
et Foke_Feachahp @—

< Back

Cancel

D
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Arcinfo and ArcEditor

27. Click whether you want to
use a” features or Only ‘those Use all input features?
features that Satisfy a query. ‘You can use allinput festure or select specific festures based on an attibute quer.

28. Click Next. € Use anly those featuies thal salisy a query I @

29. Review your settings and S| o e
click Finish.

< Back et > Cancel

D

* Create Routes Wizard

Summary

Irput Feature Class : c:hdatabhydiotcalonhdhare =]
Fioute |dertiier | RKEY

Measure Field - LEN_MILES

Coordinate Prinity - Opper Left

lancre Spatial Gaps @ Yes

Dutput geodatabase : C:\DataHydrotHydro. b

[Output feature dataset - COLO_NHD

[Output feature class - Route_Reach

Gird Sizs 0: 341006.975000

Coordinate system - NAD_1583_StatePlans_Texas_South_FIPS_4205
Query - NONE

L o

< Back Finish Cancel |

29)
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Calibrating
routes with points

You calibrate routes with points
in ArcToolbox. When
calibrating, you can choose to
exclude routes without any
associated calibration points
from the output.

The calibration of whole or
partial routes is possible.

Route measures can be updated
using the shortest path
distance between the calibra-
tion points or using the existing
measure distance between the
points. In most applications,
using the shortest path
distance between the calibra-
tion points will be sufficient.
Calibrating by measure distance
should be used on data for
which the length to measure
ratio is not consistent at
various locations along the
input routes.

When calibrating using the
shortest path distance, you can
choose whether the output
routes will have continuous
measures when there are
disjointed parts.

A tolerance can be specified to
limit how far a calibration point
can be from a route. Points
outside the tolerance will not be
used by the calibration process.
The tolerance is expressed »

CREATING ROUTE DATA

1. Navigate to the Linear
Referencing toolbox in the
Toolbox tree and double-
click Calibrate Routes
Wizard.

2. Navigate to the route feature
class, or type in the name
and location of the route
feature class.

3. Click Exclude features with
no calibration points from the
output feature class if
applicable.

4. Click the Route Identifier

Field dropdown arrow and
click the route identifier field.

Click Next.

Navigate to the point feature
class, or type in the name
and location of the point
feature class.

7. Click the Point Identifier field
dropdown arrow and click
the point identifier field.

8. Click the Measure field
dropdown arrow and click
the measure field.

9. Type a tolerance.
10. Click Next. »

=

2]

Arcinfo and ArcEditor

@ Analysis Tools
Conversion Taos
3 [ata Management Taols
+ ¥ About Daka Management Tools
@ Agoregate
@ coso
@ Compastte Features
@ Generalization
Geodatabase
B 3 Linear Referencing

. &P about Linear Referencing
: d

Create Routes Wizard
A Line Coverage to Route

H ¥ Route Event Table to Feature Class Wizard

@ Projections

Gp Tables

@ Topclogy

@y 1y Tools

 Calibrate Routes Wizard [ %]
Enter the input feature class

The input feature class contains the linear features that you want to calibrate

Input Feature Class

[£:AD atatHpdra' Hyde e\ CLO_MHDVRT

= Include all features in the output feature class

" Exclude features with no calibration paints from the DUIUE faature Class se—
The route idertifier field is used to identify individual routes. These values should be:

urigue.

Route Identifier Field:

RKEY =l

o

ik | Mews | Caneel

(5]

* Calibrate Routes Wizard [ 7] ]
Enter the point feature class
The paint feature class containg the points bo be used for calibration.

Paint Feature Class:

£ DetaHydro' Hydio, mdbACOLD_NHDYPT

—

Choaose the Point [dertifier field. [tindicates which route each pointis on. The values
in this field match thoss in the Route Identifier field selected on the previous panel

o

REKEY =

Choose the Measure field. [t contains the measure value for each calibration point
MEASUIRE =

Specily a tolerance. |1 s the distance used o match points o routes. 4 point wil be
used to callbrate a route i it is witkin this distance from the route

Cam—

< Back. Corcel |

0000
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in the same units as the route
feature class’s coordinate
system.

It is possible to calibrate linear
features without existing
measures. In this situation, the
input linear features will be
merged (if necessary) based on
the route identifier field before
the calibration process begins.
This initial step is not per-
formed if the input features
already have measure values.

The input feature classes can
be any supported format. This
includes coverage, shapefile,
personal and enterprise
geodatabase, and CAD data.

It is possible to specify a query
to limit the number of points
that are used to calibrate.

The output routes can be
written to a shapefile or a
geodatabase feature class.

If your input route features
have a defined projection, the
Calibrate Routes Wizard will
preserve this projection. You
can choose to change the
projection information for the
output, in which case the
features will automatically be
projected. Note that you cannot
change the projection if you are
writing to an existing feature
dataset. »

68

11. Uncheck any interpolation or
extrapolation options you do
not want. They are all
checked by default.

12. Click the calibration method
you want to use.

18. Uncheck Ignore spatial gaps
if you do not want gaps
ignored.

14. Click Next.

15. Click where you want to
write the output route feature
class.

If you chose Shapefile, skip
to Step 30.

16. Click Next.

17. Navigate to the database or
database connection into
which you want to write the
new route feature class, or
type its name and location.

18. Click the dropdown arrow
and click the feature dataset
if you want to migrate to an
existing feature dataset.

Type the name of the new
feature dataset if you want to
migrate to a new feature
dataset.

Leave it blank if you want to
migrate to a standalone
feature class.

19. Type a name for the new
feature class.

20. Click Change Settings. »

* calibrate Routes Wizard (2]

Specify the calibration parameters

By defaul, calibration causes measures to be adjusted for the entire route. This
behavior can be medified using one or mare of the fallwing

¥ Extrapolate before caibration points
¥ Interpolate between calbration paints

¥ Estrapolate after caibration points

The calbration process re-calculates the measuies of existing vertices on the rote
betieen the input points, Fiz-calculate measures

% Using the shortest path distance between the input poirts

" Using the existing measure walues

[¥ lanore spatial gaps. Measures wil be cantinuaus for disicinted rautes.

<Back Newt > Cancel |

]7

00 ©

* Calibrate Routes Wizard

[2]x]
Select the output type

& Feature class in a geodatabase

£ Shapefile

< Back I Nest » I

Cancel |

—®

o

|

* Calibrate Routes Wizard HE

Enter the output feature class

Output Geodatabase

[ \D et HycotHydro. meb E{—
Choose an existing datasel or creale & new one:
CA_UTH k2!
Enter the name of the new feature class:
[Calibrate_oupur
Output Selting:

NAD_1383_UTM_Zone_16M
1672.343700

Cooidinate Systzm
Grid Size:
Canfig Keyward

{"Thange Geiings... |

<Back Nest > Cancel |

o 066
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If your input points have a
projection different from the
routes, they will be projected to
that of the routes before the
calibration process begins.

When writing to a geodatabase,
you should always set the m
domain. A default m domain will
be calculated for you, but this
might not accurately reflect
your data.

For details on how to create a new
coordinate system and for
important information about
spatial references and how they
affect your data, see Building a
Geodatabase.

CREATING ROUTE DATA

21. Click Change.

22. Click Select, Import, or New
if you want to change the
output coordinate system.

These are not available
when migrating to an
existing feature dataset.

23. Click the XY Domain tab if
you wish to change the Min
X, Min Y, and Precision
values for the XY Domain.

This is not possible when
creating a feature class in an
existing feature dataset. »

Arcinfo and ArcEditor

Dutput Settings [ <]

Spatisl Feference | Grid Size | Config Keyward |

Current Spatial Reference

The curert output coordinate system

NAD_1983 StatePlanz_Texas South FIPS_4205

The cument <Y range:

Minimum % -1888461 700652 M aximum ;3307631317460
Minimum ' 5316752 486848 M aximum - 4712345 504360
Precision:  244.140625

Click this bulton if you want to change either

Ch:
the coordinate system ar the range =

OK Cancsl Appll

Coordinate System |4/ Domain | M Diomain

Name: ‘NADJ 983 StatePlans_Texas South FIPS_4205

Projectior: Lambert_Carformal_Canic
Parameteis
False_E asting: 300000.000000
False_Northing: S000000.000000
Certial_Meidan: -98500000
Standard_Parallel_1: 26 16667
Standard_Parallel 2: 27 833333
Laitude_0F_Origirc 25, 566667
Linear Linit Weter (1.000000)
Geographic Coordinate Spstem: =l

et o e s i

Import a coorinate system and %Y. Z and M

Import. domains from an exisiing geodataset 2.0,

feature dataset, feature class, raster],

New | Cieats anew coordnate system —
Edit the properties of the currenty selected
Uity caordinate system.
Clear Siets the coordinate system to Uinknown,
Save s Save the coordinate system to  file

oK. Cancel Apply
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Arcinfo and ArcEditor
24. Click the M Domain tab. 24

Calibrate Routes Wizard 25. Type the Min, Max, and
You can add the Calibrate Routes Precision values for the M Cocndinaln Systom | XY Domein M Damain
Wizard to ArcCatalog context menu Domain. e Ao ot o e e
1 . . . dependent upan the minmum M, maximum M, and Precision values. The
choices. 26. Click the Grid Size tab and :Dre:E\I;\s:t\ﬁgt%gg:;r:h;rrgfszﬁa:l:unilspevumtu!measuve,andlhelefuve
type the grid size or sizes if e [0 e [pemes

you want {o set the spatial S o—

index grid parameters for the

For more information on adding a feature class

command to a context menu, see

Using ArcCatalog Only one index gl’ld is used
in personal geodatabases,
while ArcSDE geodatabases
use up to three. »

Cancel Al

Output Settings
Spalisl Fieference Grid Size | Canfig Keyward |

Grid Settings

ok | Cancel Al
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Arcinfo and ArcEditor
If your geodatabase does 27

not use ArcSDE, skip to

For more information about Step 29. output settings
configuration keywords with ) ] Spalisl Refersios | G Sies Corfi Keyword
ArcSDE, see the ArcSDE Configu- 27. Click the Config Keyword Spacify the storage config
ration and Tunlng Guidgfgr tab, click Use COnfigUratiOn ?f'""gu'a"”"K
* Default
<DBMS> PDFﬁle- keyword, then type the Tt o B e ) A s e
keyword you want to use if o
s configuration kepmar
you want to create a feature Tt it o o epelip @ttt el
. references the database storage parameters for the new
class with a custom storage e s
keyword. 3
28. Click OK.

Skip to Step 30.
29. Navigate to the folder into

which you want to write the e
new shapefile or type its
name and location. @
30. Click Next. »
# Calibrate Routes Wizard [21=]
Enter the output shapefile
Output shapefile:
D ataHydrahCallbrate_Output shp El——@
< Back Mext > Cancel

D
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Arcinfo and ArcEditor

31. Click whether you want to
use only the point features
that satisfy a query.

32. Click Next.

33. Review your settings and
click Finish.
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* rate Routes Wizard HE

Use all input features?

You can uss al input feature of sslect spesifc features bassd on an attibute query

& Use all features:

€ Use only those features that satisfhy a quen | @

Cliek ta define mquey

< Back I MNext » I

Cancel

* Calibrate Routes Wizard

Summary

Fioute Identifier - RKE'Y

Include all features in the output feature class.
Output geodatabase : CADakatHycosHydro, mab
Output feature dataset - COLO_NHD)

Dutput feature class - Caibrate_Output

Grid Size 0: 1672 343700

Coordinate system : NAD_1983_LTM_Zone_18H
Faint feature class : C\DataHydrovHpdro mdb\COLO_NHDYRT
Poirt identifier field : RKET

Measure field : MEASURE

Tolerance : 10, i}

Exhrapolate before calibration point : Yes
Ertrapolate after calibration point: Ves
Interpolate between calibration points © Yes

Lising method : Shortest path

lgnare spatial gaps : Yes

‘Quely NOKE

|

< Back Finish

Cancsl
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Migrating route
data to a
geodatabase

ArcCatalog and ArcToolbox
each contain tools to migrate
route data from one supported
format to another. During the
conversion, all measure values
are preserved. The example in
this section converts a cover-
age route system to a
geodatabase feature class.

When migrating to a
geodatabase, you can create a
standalone feature class, a
feature class in a new feature
dataset, or a feature class in an
existing dataset.

If your input route features
have a defined projection, the
data conversion tools will
preserve this projection. You
can choose to change the
projection information for the
output, in which case the
features will automatically be
projected. Note that you cannot
change the projection if you are
writing to an existing feature
dataset. »

Tip
Coverage to Geodatabase

The Coverage to Geodatabase tool
is also available in ArcToolbox.

CREATING ROUTE DATA

Migrating a coverage
route system to a
geodatabase

1. Right-click the coverage
route system, in the Catalog
tree, that you want to
migrate, point to Export, then
click Coverage to
Geodatabase.

2. Navigate to the database or
database connection to
which you want to migrate, or
type its name and location.

3. Click the dropdown arrow
and click the feature dataset
to which you want to migrate
if you want to migrate to an
existing or new feature
dataset.

Type the name of the new
feature dataset if you want to
migrate to a new feature
dataset.

Leave it blank if you want to
migrate to a standalone
feature class.

4. Type a name for the new
feature class.

5. Click Change Settings.

When you are finished
setting the spatial reference
(Step 13), you will be
returned to this dialog box. »

§) Catalon
(g o
=@ cpata
{1 Hydro
{3 msHa
=20 WY Thruway

=P thruway

[&] annotation. copyrght

re

1o 7 Delets
{1 wvspoT Rename F2
o seiswic T
&3 wapor Creats Layer...

Properties... ﬁ

7 Coverage to Geodatsbase Wizard..,

* Caverage to Geodatabase [ 7] ]
Input coverage: 0K j‘
[ty sy thaanay ﬂ Cancel
Select an existing fealure class in the coverage e

p
route. thruway B
Dutput Geodatabase:
||: “Documents and Settingsbp: il DataE g
Select an evisting Feature datasel or enter & new ane:
THRUWAY =
Erter the name of the new feature class:
GDE thiumay_todle_thiuway
Output sefting:

Coordinate System: NAD 1983 UTM Zone 18N

Giid Size 30317, 6378053397

Item Names: Some items changed.

Configuration Keword

Change Seltings

000 o

Batch +

(5]
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A default m domain will be
calculated for you. If your
source feature class is a
coverage or shapefile, you
should consider changing the
default. This is because the
default is calculated by simply
expanding the minimum and
maximum measure values from
the input by some factor. This
can result in an m domain with a
precision value that is artifi-
cially high. A high precision
limits the range of measure
values that can be stored in the
future.

The data conversion tools will
suggest a default grid size for
the output spatial index. This
suggested grid size is only an
approximation.

For more information on migrating
existing data to a geodatabase, see
Building a Geodatabase.
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6. Click Change.

7. Click Select, Import, or New if
you want to change the
output coordinate system.

This is not possible when
migrating to an existing
feature dataset.

8. Click the X/Y Domain tab if
you wish to change the Min
X, Min Y, and Precision
values for the XY Domain.

This is not possible when
migrating to an existing
feature dataset. »

Spatialrcference | Giidsize | hemnemes | quidlr
Current spatial reference
The cument cutput cocrdinate spstem:
NAD 1983 UTM Zone 18N
The current %Y range
Minimum . -3721956 623 Maximumx: 44598752601

Minimurn v: 559123213
262 4637

Maimunr: B740961.0371

Precision:

Click this button i you want to change either
the coordinate system or the range.

Help [iT3 Cancel

Spatial Reference Properties

Coordinate System | 1 Domain | M Domain

Name:  NAD_1983_UTM_Zene_18N

Projection: Transverss_Mersator
Parameters:
Fake_Easting: 500000.000000
Fake_torthing: 0.000000
Cential_Meridian; 75000000
Scale_Factor 0333600
Lattude_0f_Drigirc 0000000
Linear Uit Hater (1.000000)
Geographic Coordinate System:
Name: GCS_Nerth_Amenzan 1983 =l

Select, Select a predefined coordinate system

Import a coordinate system and $AY, Z and M
Import damains from an existing geodataset 6.0,
feature dataset, feature class, raster).
New
Moy,
Clear
Save s

Creat a new coordinate system JE—

Edit the propeties of the cunently selected
conrdinate system.

St the coordinate system to Unknann,

Save the coordinate system to a file

ok e | o
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CREATING ROUTE DATA

9. Click the M Domain tab.
10. Type the Min, Max, and

11.

Precision values for the M
Domain.

Click the Grid size tab and
type the grid size or sizes if
you want to set the spatial
index grid parameters for the
feature class.

Only one index grid is used
in personal geodatabases,
while ArcSDE geodatabases
use up to three. »

Spatial Reference Properties

Coordinate System | 327¥ Domain M Domain

The coordinale range, or domain extent of the fealure class, is
dependent upon the mirimum M. maximum M, and Precision valies. The
Phecision s the number of system unics per unit of measure. and therefore
speciies the degres of resclution

Min 1000 Max 2145453 645

Precision: ~ [1000

Cancel el

(Output settings
Spatial reference
Spatial index grid

Ente the spalialindex parameters:

Giidlevel  [30317 6270053957
Gidlevel2 [0
Gideveld [0
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Corrected field names
Different databases allow different
field names. The data conversion
tools automatically make any
necessary changes. You can review
these changes and choose to accept
them or assign your own names.

For more information on data
mapping, see Building a
Geodatabase.

For more information about
configuration keywords with
ArcSDE, see the ArcSDE Configu-
ration and Tuning Guide for
<DBMS> PDF file.
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12. Click the ltem names tab if
you want to review or
change the field mappings.

Make any necessary
changes to the Corrected
Fields and Delete Field
columns.

If your geodatabase does
not use ArcSDE, skip to
Step 14.

Click the Keyword tab, click
Use configuration keyword,
then type the keyword you
want to use if you want to
create a feature class with a
custom storage keyword.

14. Click OK.
15. Click OK.

13.

Dutput settings

Spaial oference Giid size liemnames | gua v
Item to field mapping

Oiginal Fields | Original Eror | Cortected Fields | Delete Field?
FID None OBJECTID No

Shape Hanz Shape Na
THRUWAYH# Irvealid charater | THRLW/AY_ s
THRUWAYID | Invald charscter | THAUWAY ID|'ves

ROUTE None ROUTE No
RFMEAS Invalid character | FF_MEAS Na
RT-MEAS Iralid charseter | RT_MEAS No
GEDRTE Hane GEORTE Na

MNAME None NAME No

13

Dutput settings

Item names

= Default

This aptian uses the defaul storage paramieters for the nev feature

class

Query

Enter the configuration keyword

" Use configuration keyward

This option sllows you ta specily a configuration kepword which
references the database storage parameters for the new feature

class,

—

Geard] ¥

Fepmiord |

HEp

Ok Cancel

®
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Displaying and querying routes and events

IN THIS CHAPTER

* The route identifier field

* Querying route data

e Hatching

* Displaying hatches

e Manipulating the text on hatches
e Hatch styles

e Route measure anomalies

¢ Dynamic segmentation

¢ Adding route events

Geographic data is represented on a map as a layer. Route and event data is
no different. ArcMap provides you with the tools to add route and event
data to a map as a layer. ArcMap also provides you with many tools for
symbolizing and labeling route and event layers in a wide variety of ways.

Once your route and event data have been added to a map, you can gain
much insight by just looking at it. You may, however, want to discover
spatial relationships that are not apparent to the naked eye. ArcMap
provides you with a number of tools to find answers to questions such as
Where is...?, What is...?, Where is the closest...?, What’s inside...?, and
What intersects...? In addition to these tools, ArcMap provides you with
tools designed specifically for linear referencing data. With these additional
tools, you can:

* Find route and measure information by pointing at your map.

* Find route locations on a map by providing route and measure
information.

For more information on displaying and querying your data, refer to Using
ArcMap.
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The route
identifier field

ArcMap is aware when data has
been added to the map. When
route data is added, ArcMap
exposes some extra properties
for the new layer. One of these
new properties is the route
identifier field.

The route identifier uniquely
identifies each route within a
feature class. The route identi-
fier field can be any numeric or
character field in your route
feature class.

Setting the route identifier field
saves steps when using many of
the linear referencing and
dynamic segmentation dialog
boxes and wizards in ArcMap.

Saving the route identifier
field

If the layer is saved as a layer file
(.lyr), the route identifier field is
saved as well.
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Setting the route
identifier field

1. Right-click the layer, in the
table of contents, that you
want to set the route identifier
field for and click Properties.

2. Click the Routes tab.

Click the Route Identifier
dropdown arrow and click the
field that is to be used as the
route identifier.

4. Click OK.

Layer Praperties

Routes

Hatches

Joinz & Relates

FRoute Locator
’7H oute [ dentifier. RID

i~ Route Measure

—_— . |
™ Show where measures do nok:

| _ o |

I~ Show whers measures da ot have any vaiue [NaH)

& inerzasel &) incizasemith the difieed diection

I™ | aniore casesinlise consesulive verices Haye te same measure walue

Display Dptions
( Seals Range SOL Query.

0K | Concel Apply

o
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Querying route
data

A lot of information can be
derived from a map by just
looking at it. There are times,
however, when you need to
know more. Because of this,
ArcMap provides you with the
tools for querying your maps in a
wide variety of ways. In addition
to the standard suite of map
query tools, you can also find
and identify route locations.

For more information on querying
maps or adding commands to a
toolbar or menu, see Using
ArcMap.

Adding the Identify Route
Locations tool

1. Click Customize from the
ArcMap Tools menu.

2. Click the Commands tab.

3. Click Linear Referencing in
the Categories list.

4. Drag the Identify Route
Locations tool to the toolbar
of your choice (e.g., the Tools
toolbar).

5. Click Close.

DISPLAYING AND QUERYING ROUTES AND EVENTS

% Ex3.mud - ArcMap - ArcInfo

J Fle Edit ¥ew Inssrt Selection |Tools Window Help

J 0E é‘ w0 g = Edior Tooksr
iaraphs »
EEEEET T
L Reports »
o £ Pitt County Georoding 4
[ eslbration_points % Add v Data,..
1 14 routes new #; Add Route Events...
W= 5] Route Events GenProcessing Wizard...
|-l Buffer Wizard..,
= base_raads
_ T3] GeoProcessing izard. .
= rity boundaries @ ArcCatalog
O
= county boundary Macros »
=
Extensions. .
Styles »
opkions...

Customize

Toolars Commands | Options |

Categories: Commands:

Haiching =] [ bdd Fioute Events

II':AEEI;P % Conwert Hatches Ta Graphics
M55 ubLayer % Display Route Events.

ute: Locations

B |dentify Ro
5] Route Events GeoProcessing Wwizar

Page Layout = = |
Description
Savein [Nomamt  v] | Kepboad.. | Addhemfie. | Chse |

(5]
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Identifying route

R ke ma iy i)
The Identify Route locations Qe LA S e /]
Locations tool is not

1. Click the Identify Route

enabled. . Locations tool.

The Identify Route Locations tool . ] ]

will not be enabled when there are 2. Click the map in which you 2
no route layers in the map. want route and measure

information.

& WY.mwd - Arcap - Arcinfo

| Bie 3 yew et selecton Tods Mndow e |

g . HEMPEs LR
Route Identifier field Ly M A LT l"_,|

The values displayed on the Ry
branches of the route locations o= Doyl
5 B maference Murker B
tree correspond to the values in the 0 B Merstase | e
Route Identifier field. See ‘Setting 3 B by sy et | it
the route identifier field’ in this
chapter. _ . -2
Layer dropdown list MR 1 clcntify Route Location Results —— E|R e
Use the Layer dropdown list to L [lous byers =

identify route locations from
specific layers only.

1A (=) Mile Post: Routes |Location: (592196.3671065, 4734030.692280] o

M Desaription Vel || =
=1 Reference Marker Routes [y o 1113

- 511141 Minimum MessUre: 0.000 o

Maximurn Measure: 6.850 T \ _‘;l
.

WMeasure Valuss: Strictly Increasing
Parts: 1
Unknown Measures: False |
4
< (>l I»]
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Controlling the text of the
route location

When a route location is labeled,
the text comes from two sources.
The route identifier reflects the
name of the layer’s route identifier
field. The measure reflects the
description that is displayed on the
right panel of the Identify Route
Locations dialog box.

Changing what information
is displayed

Right-click anywhere on the right
panel of the Identify Route
Locations dialog box to expose a
context menu that allows you to
control which route location
information is displayed.

When you draw or label a route
location, ArcMap default symbol
properties are used. For more
information on ArcMap default
symbol properties, see Using
ArcMap.

Labeling an identified
route location with a text
graphic

1. Right-click on a found route

location and click Label route
location.

DISPLAYING AND QUERYING ROUTES AND EVENTS

Identify Route Location Results

(1

Layers I(AII foute laperss>

[~

[ Mile Past Routes

(=) Reference
Flash route

[Location: [594445.045647, 4731413207350

Flash route location

Set bookmark.

Drawt rouks

location

A 1dentify

< I¥]

walue

3.242
Bsure; 0,000
asUre: £.850

uiss: Strictly Increasing
1

asures: False

(i3]
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Route identifier field

The Find dialog box pays attention
to the route identifier field. If you
have not set the route identifier
field, then you will need to click
the Route Identifier dropdown
arrow and click the field to be used
for the route identifier between
Steps 3 and 4. See ‘Setting the
route identifier field’ in this
chapter.
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Finding a route location

1.

Click the Find tool on the
ArcMap Tools toolbar.

. Click the Route Locations

tab.

Click the Route Reference
dropdown arrow and click the
layer that is the route
reference.

Optionally, click the Load
Routes button.

Click the Route dropdown
arrow and click the route.

Alternatively, type the route
identifier in the Route
dropdown list.

Click whether the route
location will be point or line.

. Type the route measure

information.

8. Click Find.
9. Right-click the found route

location and explore the
context choices available to
you.

Tools

@@::::@Oﬁﬂkﬂkoq&g

A

[Z1x]
Features Foute Losations | Addresses | Find :l—
Stop.
Foute Reference: IHouteF\efmkl '
New Search
Foute Idertier  [ROUTE |
e——ﬂuute 214021 ~| LoadRoutes g
‘3——Type £+ Paint  Line
i’—— Location: 27
Cancel |
Right-click a row ta show context menu.
Fioute ] tttin [ it [Location |
2714021 0000000 414070 27

Flash Route
Flash Routs Locatian
Draw Routs Location

One abject faund.

Zoom to Route Location
Zaom ko Raute
o Identify Raute
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Hatching

Hatching is a type of labeling that is designed to post and label
hatch marks or symbols at a regular interval along measured
linear features. Hatching can be used for both distance-based and
nondistance-based measures. Distance-based measures include
kilometers, miles, feet, and meters. Nondistance-based measures
include seismic shot point numbers where measure values
generally increase in even intervals based on some nominal
distance.

Hatching can be used in applications with either distance-based or
nondistance-based measures.

Hatching concepts

To display hatches on a layer, you must define one or more hatch
classes for the features you wish to hatch. Each hatch class is
composed of one or more hatch definitions.

The easiest way to understand hatch classes and hatch definitions
is to use a ruler analogy. On a ruler, there is a series of vertical
lines, or hatches, separated by a regular interval. For example, on
a centimeter (cm) ruler, the hatches are typically spaced every
millimeter (mm). One millimeter is 1/10 of a centimeter, so the
hatch interval is 0.1.

Not all the hatches on a ruler are the same. Some are longer than
others. Further, some have text, while others do not. On a
centimeter ruler, the hatches placed at every millimeter (0.1 cm)
are the shortest. The hatches placed at every 5 millimeters

DISPLAYING AND QUERYING ROUTES AND EVENTS

(0.5 cm) are a bit longer. The hatches placed every 10 millimeters
(1 cm) are the longest. The longest hatches typically have text to
indicate the measure value.

In this example, the ruler is a hatch class. It is a container for the
hatch definitions. There are three hatch definitions. Each
definition is placed at a multiple of the hatch interval. The
longest hatches are placed at every 0.1 x 10 measure units. The
second longest hatches are placed at every 0.1 x 5 measure units.
The shortest hatches are placed at every 0.1 x 1 measure units.

IOcm |1 |2 |3 |4 |5 |6

In this example, the ruler represents a hatch class. The interval of the
hatches is 0.1 cm (1 mm). There are three hatch definitions. Each
definition is placed at a multiple of the hatch interval—10, 5, and 1,
respectively. Some hatch definitions are labeled, while others are not.

When placed on a map, hatch definitions within a single hatch
class will not draw on top of one another.

There is a special type of hatch definition known as an end hatch
definition. An end hatch definition pays no attention to the
specified hatch interval. Rather, it simply draws hatch marks at
the low and high measure of a linear feature. For cases in which
hatches get placed too close together near the end of a feature, it
is possible to specify an end hatch tolerance, which prevents
certain hatches from drawing if they are within the tolerance
(specified in measure units) of an end hatch.

Imagine that you have linear features whose measures are in
miles. You want to place a hatch every quarter of a mile. This is a
hatch interval of 0.25. Further, you want the hatches placed at
every 0.25, 0.5, and 1 mile to look different (different length,
different color). You want the hatches every mile to have text.
Lastly, you want hatches at the ends of the feature. These end
hatches are to look different than all other hatches and will have
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text. The following example demonstrates conceptually how

hatching works in this scenario.

How hatching works
In this example, the line is 4 miles long, and the hatch

interval is 0.25. To make hatches look like the following, four

hatch definitions are necessary.

0.0 ;

— HatchDef(1) - placed every 0.25 miles (0.25 x 1). Does not have text.
—— HatchDef(2) - placed every 0.5 miles (0.25 x 2). Does not have text.
——— 1 HatchDef(4) - placed every 1 mile (0.25 x 4). Has text.

——— (0.0 HatchDef(End) - placed only at route ends. Has text.

Step 1: The hatch definition with the highest multiple of the
hatch interval - HatchDef(4) - is placed first. Because an end

hatch definition has been specified, no hatches are placed at

the ends even though the measure values are divisible by

the hatch interval.
1 2

3

Step 2: The hatch definition with the next highest multiple of
the hatch interval - HatchDef(2) - is placed. These hatches
will not overwrite hatches that have already been placed.

1 2

Step 3: The hatch definition with the next highest multiple of
the hatch interval - HatchDef(1) - is placed. These hatches
will not overwrite hatches that have already been placed.

Step 4: The end hatch definition - HatchDef(End) - will be

placed.

0.0 ;

2
‘\\\\\\\\\\\\\\\
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Hatching options

There are many ways in which you can control how hatches
appear on a map. The following illustrate some of the ways

hatches can be manipulated.

All of the hatch definitions in
a hatch class can be offset by
the same amount.
Alternately, each individual
hatch definition can have its
own offset.

Each hatch definition can be
displayed to the left,
centered on, or to the right
of a feature. When set to
center, hatches will be
labeled to the left of the
feature.

Hatching can start at a
measure location other than
the low measure. Further,
hatching can finish at a
location other than the high
measure.

In the case in which a
feature’s geometry has
multiple parts, it is possible
to apply hatches to the
feature as a whole or to each
partindividually.
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By default, the placement of
hatches is adjusted to the
hatch interval. This means
that in cases in which a line’s
low measure is not divisible
by the interval, the first hatch
will be placed at the first
measure value that is divisible by the hatch interval. For example,
a line whose measures range from 1.1 to 5.2 will have its first
hatch placed at 1.25 when the hatch interval is 0.25. This
behavior can be turned off. Note that end hatch definitions are
not affected by this setting and are not shown in this example.

— 1.25
|— 2.25

— 1.1

In cases in which a feature’s
high measure is not divisible
by the hatch interval and an
end hatch definition has been
defined, it is possible to get
two hatches that are very close to or on top of one another. To
avoid this, it is possible to specify an end hatch tolerance, which
informs the hatching algorithm to not place hatches when they
fall within the tolerance of the end hatch. The end hatch tolerance
is specified in route measure units, and its value is typically set to
a value that is less than the hatch interval.

4.1

~ ©

4

o~ ©

— 0.0 — 0.0

L— 4.1

Hatches are drawn perpendicular to the feature. It is possible to
specify a supplemental angle
that is added to the
calculated angle.

o~ ©

o
(=]
| 1|

L— 4.0

4.0

(=]
Q. ~ o ~
//I///I///Il/ll//

DISPLAYING AND QUERYING ROUTES AND EVENTS

Hatch text is flipped as the

direction of the feature 2

changes. This is to make Lo 1 0./
the text more readable.

This can be turned off so

the text is always oriented

in the direction of

increasing measure. 4.0 oy

=
o -

0
||I|||I|A

Hatches can also be placed

only at the route ends. In this
case, it is not necessary to =
specify a hatch interval.

4.0

Creating and managing
hatches

Hatches are a feature layer property. As such, hatches are created
and managed on the Layer Properties dialog box.

The Hatches tab on the Layer Properties dialog box has three
views: the hatch class view, the hatch definition view, and the end
hatch definition view. The hatch class view is enabled when a
hatch class is selected in the hatch tree. The hatch definition view
is enabled when a hatch definition is selected in the hatch tree.
The end hatch definition view is enabled when an end hatch
definition is selected in the hatch tree.
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Hatch Class view
Note that a hatch class is highlighted in the hatch

The Hatch tab is only available for
linear feature layers with measures.

tree.

The preview indicates what the hatches in the
currently selected hatch class will look like.

Layer Properties

General | Source | Selection | | Display | Symbology | Fields | Defiriition Quzrny | Labels Hatches can be
Hatch classes and filedies Hatches Joins & Aelates imported from
hatch definitions can ¥ Hatch features in this layer another layer in the
be defined but not D N Impott... || map document or
visible. Hatch Def(1] | I i_ A | from a layer file (.lyr).
Hatch Def(2) - 1 1 .
Hatch Defl4
Each hatch class can _ H:tzh DE,EE]M] [~ Hateh Interval A single hatch
be visible or not 1 ]D Hatoh Class 2 Specify the hatch interval in route measure wrnits - interval can be
visible. This is useful ' Hatch interval IEI.25 applied to all
when more than one ~ _ - — — features, or different
hatch class has been Hatch interval using this field: I J hatch intervals can
defined. . '
r Hatch Defiritions ———— [~ Pre-defined Hatch Style _kl)_ﬁ Stﬁr?dhlljl ? flel?',
e hatch interval is
A hatch class always KT RS |3 Add Hatch Definition ~ | [ Hatch Stes . ] always specified in
has at least one hatch Add Class | ;
L ; the same units as the
definition. — Other Option
Fiemove Class route measures.
Right-clicking on a = I Hatch Placement. . | Scale Range... | SOL Queny... |
s EMove
hgtch class in the tree A hatch style can be
displays a context applied to the
menu. I | Spply | selected hatch class.

Displays the Hatch Placement
Options dialog box. These options
control things such as the start and
end measure ranges and whether all
hatch definitions should be offset.
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The drawing of hatches at
certain scales can be
suppressed.

It is possible to limit the
number of features that are
hatched in each class by
using a SQL query.
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Hatch Definition view

Note that a hatch definition

A hatch definition’s
name includes the
multiple of the hatch
interval at which the
hatches are to be
placed.

No two definitions
within the same class
can have the same
multiple of the hatch
interval.

Right-clicking on a
hatch definition in the
tree displays a context
menu.

is highlighted in the hatch tree.

The selected hatch definition is
highlighted using the ArcMap
selection color.

A hatch definition is placed at a multiple of the
hatch interval. The hatch interval is set on the
Hatch Class view.

Layer Propetrties ﬂ

General | Source | Selection | Dizplay | Syrnbol
Hatches

ogy | Figlds |
Routes

W Hatch features in thiz layer

A hatch definition can
be symbolized with
either a line or
marker symbol.

l | Labels |
s

Definition Cue
Joing & Rel

El- [#] Hatch Clazs 1 Impatt... |
" Hatch Def1) r | I | |"“\J The line length and
Hatch De(2) - - 1 1 lateral offset
o H atch Def(4) : roperties are
Flace these hatches eveny |4 hatch intervals ———— P p, . . .
Hatch Def[End] specified in the units
- [] Hatch Class 2 ~Hatch that are set on the
* Line ® el | Hatch Placement
Line length |2DD fest Options dialog box.
Lateral offzet ID feet Hatch Orientatiar... |
] .
KN IR | |_D|splays the Hatch
Add Class... | - Label Orientation dialog
¥ Label these hatches box.
Eemoyve Elass )
T AaBbCcrz Symbol.. | LabelSetings.. | Displays the Label
Settings dialog box.
Ok I Cancel | Apply |

Each hatch definition can be labeled
with the route measure.

DISPLAYING AND QUERYING ROUTES AND EVENTS
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End Hatch Definition view

Note that an end hatch definition is highlighted in the hatch tree.

An end hatch
definition is a special
type of hatch
definition. These
hatches are only
placed at the line
ends.

Right-clicking on an
end hatch definition in
the tree displays a
context menu.
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The selected end hatch definition is
highlighted using ArcMap selection

color.

Layer Properties

General I Source
Routes

¥ Hatch features in this laver

Hatches

Selectign | Dizplay | Symbalogy | Fields I Definition Duery I Labels

Joins & Relates

F- [#] Hatch Class 1
- Hatch Def(1]
- Hatch Def[2)
- Hatch Def(4)

] [ Hatch Class 2

K fES [

I
o
I 1 | 1

- fa

Irport... |

End hatch talerance IU.'I measure units

—Hatch

& Line ™ Marker

Line length 280

Lateral offset IEI

:I

==

feet Hatch Orientatior... |

Add Class... |

Hemove Elass

r Labels
¥ Label these hatches

Femove &l

AaBhCociz

Syrnbal... | Label Settings... |

o]

Cancel | Apply

If any of the hatches
from the other hatch
definitions in the
same class are within
the end hatch
tolerance, they will
not be placed.

The end hatch
tolerance is specified
in route measure
units.
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Hatch Placement Options dialog box

This dialog box is initiated by clicking the Hatch Placement button on the Hatch Class view. The settings made on this dialog box apply
to all the hatch definitions that make up the selected hatch class.

The distance units apply to offsets
and hatch definition lengths. They
do not refer in any way to the hatch
interval, which is specified in route
measure units.

The default distance units are the
same as the active data frame’s
display units.

It is possible to start hatching at a
value other than the lowest
measure. A single value can be
applied to all features, or different
values can be stored in a field.
These values are always specified
in route measure units.

In some cases, the low measure of
a line is not exactly divisible by the
hatch interval. The first hatch
placed will be adjusted to a
measure value that is divisible by
the hatch interval. This behavior
can be turned off.

DISPLAYING AND QUERYING ROUTES AND EVENTS

Hatch Placement Options

Diztance Units: I Feet

™ Offzet hatch definitions [feet]

=l
—

% [ifeet hatches:

) [ifeet hatches weing Hhis field IHID

[ Start hatching at & value other than the lowest measure

% Gtart hatching &t

) Gtart hatehing using Hhis feld: |H|D

[ Finizh hatching at & value other than the highest measure

% Firiish hatehing at:

| Finiizh hatehing using this field: |H|D

[+ Adjust hatch placement to hatch intereal

[T &pply hatch zettings to each part

[
ID—
=l
ID—
Izl
ak I Cancel

All hatch definitions in a class can
be offset by a value. A single offset
can be applied to all features, or
different offsets can be stored in a
field.

Note that it is possible to offset
individual hatch definitions. This is
done on the hatch definition view.

It is possible to finish hatching at a
value other than the highest
measure. A single value can be
applied to all features, or different
values can be stored in a field.
These values are always specified
in route measure units.

In some cases, a line might have
multiple parts. It is possible to apply
all hatch settings to each part
individually.
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Hatch Orientation dialog box

This dialog box is initiated by clicking the Hatch Orientation button on the Hatch Definition view. The settings made on this dialog box

apply only to the currently selected hatch definition.

Hatch Orientation [ |

Hatches can be aligned bo the left, right or center of the line:

o Left " Center " Right

Hatches are drawn perpendicular to the line. & supplemental
angle can be added to the calculated angle:

The default is to draw line hatches ——Wj degiees

perpendicular to the line.

(] I Cancel

Label Settings dialog box

A hatch definition can be drawn to
the left, right, or center of the line.
Text is placed on the left side for
the center option.

This dialog box is initiated by clicking the Label Settings button on the Hatch Definition view. The settings made on this dialog box

apply only to the currently selected hatch definition.

Label Settings E

r— Text for Label
Specify the text that will be uzed ta label the hatches:

' Measure value aonly

€ Add prefiessuffia

Erefiw: I

¢ Build a text expression:

SLiffiw: I

Expression, .

[

— Other Setting

The default is to flip the text as

. . . Precizion of numbers in text: o0 j
the direction of the line changes.

—¥ Filp text when direction of the line changes

The default is to plot the negative
sign for negative measure values.

v Show a negative sign far negative measure values

T Cancel
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By default, a hatch’s text will only
be the measure.

Alternatively, a prefix and/or a suffix
can be plotted before the measure
values.

Lastly, label expressions can be
built using VBScript or JavaScript.

The precision of the value is
displayed for the hatch’s text. The
measure value will be rounded off
to the precision specified.

This option is not available when a
text expression is being used.
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Displaying
hatches

Hatches are line or marker
symbols displayed on top of
features at an interval specified
in route measure units. Hatches
allow you to make maps that are
suitable for almost any applica-
tion that uses measured linear
features.

Layers based on linear features
with measures always have at
least one hatch class associated
with them. Initially, the default
hatch class contains one hatch
definition. Additional hatch
definitions can be added to this
hatch class. Each hatch
definition has its own set of
properties. These include the
multiple of the hatch interval at
which the hatches in the hatch
definition will be placed, the
line or marker symbol of the

hatches, and whether the hatches

will be labeled. The use of
multiple hatch definitions
allows you to design complex
hatching schemes.

Because hatch definitions might
share many of the same proper-
ties, it is possible to copy the
properties of a hatch definition
and change only the properties
that are different.

Any number of hatch classes
can be associated with a layer. »

Hatching features in a

layer

1. Right-click the layer in the
table of contents that you

want to hatch and click
Properties.

Click the Hatches tab.

Check Hatch features in this
layer.

4. Type an appropriate hatch
interval.

5. Click Hatch Def(1).

The Hatch Definition view
becomes active.

6. Type an appropriate line
length. »

DISPLAYING AND QUERYING ROUTES AND EVENTS

Layer Properties

Gererl | Sowce | Gelecton | Displaw | Symoloay | Fieds | DefintionQuen | Label |

Routes

Hatches Joins & Relates

e—- ¥ Hatch features in ths layer

Hatch Def(1]

Import

& Hateh intervak 0.2

" Hatch interval using this field:  |LABEL_INT =

Hatch Definiions Predefined Hatch Sty
AddHakch Defiiten - | ( Hatch Siyis .|

Add Clazs.

Remove Class

Remove All

Hatch I
’V Speclly tre batch el ot msaae uis

Hatch Placemert.. | ScalsRange. |  SOLOusy

Other Opt
]

[ =

Layer Properties [ 7] x]
General | Sowce | Selection | Disply | Symboloay | Fields | Definiion Quens | Labels |
Fioutes atches Jains & Relates
W Hatch features in this laper
= [l Haeh Class Import
B atch Def(1) l | |
Place these hatches every [1 hatch intervals
~Hatch
& Line O Maker
Linelength ~ [100 metes 0
Lateraloffsel [0 meters Hatch Drientation
Add Class.. I
—————————— | I Lebslthese hatches
FiEme Ve Cioss
Remove Al AaBbCcZz Shibol Label Settings
0K | Cencel | s |
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Each hatch class can contain any
number of hatch definitions. One
reason to create multiple hatch
classes is to hatch some features
one way and other features
another way. To do this, you
would associate a SQL query
with your hatch classes. Another
reason to have multiple classes is
to have hatches appear differ-
ently at different scales. To do
this, you would specify a scale
range with your hatch classes.

In situations when you need
hatches at the end of features,
you need to add an end hatch
definition to the hatch class.

To appear on a map, hatches
must be turned on via a check
box. Note that it is possible to
turn each individual class on or
off as well.

To save time, it is possible to
import hatches from another
layer. These layers may be in the
map or may have been stored on
disk as a layer file (.1yr). Note
that if any of the hatch properties
in the layer you are trying to
import from are based on a field
(e.g., the hatch interval), then
that field must exist in the layer
you are trying to import to.

Another time-saving method is
the use of hatch styles. For more
information on hatch styles, see
‘Hatch styles’ in this chapter. »
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7. Right-click the hatch class
and click Add Hatch
Definition.

The Hatch Definition view
becomes active.

8. Type an appropriate multiple
of the hatch interval.

9. Type an appropriate line
length.

10. Check Label these
hatches. »

Layer Properties [2]x]
Gererd | Souce | Selecton | Display | Symbolomy | Fields | Defintion Quew | Labels |
Fautes Hatches Joins & Relates
¥ Hatch features in this layer
I
Impart...
Renane N —
io 'ﬂelval in route measure units
Add End Hatch Definition
0.5
Hatch Flacemert. ., l
0 T o I using this fiekd:  [LEBEL_INT B
SQL Definition
Hatch Definitions Pre-defined Hatch Stle
( Add Hatoh Dfintion = | [ Hatch Shles... |
Add Class
Dther Dpi
Remove Class
Hatch Flacement Scale Range SOL Que
Remove Al | | v |
0k | cancel | topk
Layer Properties HE
General | Source | Selecton | Display | Symbology | Fields | Defintion Quey | Labels |
Fioules Hatches Joins & Relales
¥ Hatch features in this laper
Hatch Class o - ~ Import
* Hatch Defl1] i
[® Hatch Def(d) L L L L
- Hatch Def(End
Erd) | hatch intervals e
& Line C Maker
Line length ~ [175 9
Lateraloffsst [0 meters Hatch Orientation...
4 »
£dd Class s
[V Label these hatches
Fieimiove Class
Femovedl | AaBbCcZz Symibol . Label Setings.
ok || cencel | i |

®
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Hatches do not respect the
ArcMap overposting environ-
ment. As such, hatches and their
labels can overlap one another.
To avoid this, specifying a
different hatch interval often
alleviates the problem. In some
situations, however, it is desir-
able to convert hatches to
graphics so they can be moved
on the map.

Hatches do not appear on
the map

If hatches do not appear after you
have set up your hatch classes and
hatch definitions, make sure that
(1) the Hatch features in this layer
box is checked, (2) the box beside
each hatch class in the tree is
checked, (3) the specified hatch
interval is appropriate for the
data, and (4) all hatch definitions
that use a line symbol have an
appropriate line length specified.

Stopping the drawing
process

If you selected a hatch interval
that is too small, too many hatches
will be drawn to the screen. The
drawing process can be stopped by
pressing the Esc key.

11.

12.

13.

14.
15.

Right-click the hatch class Layer Properties HE
H Gereral | Souwce | Gelecton | Display | Symboloay | Fields | Definktion Quew | Label |
andl clll.ck Add End Hatch — Hatches Joins & Relaes
Definition. 7 Hetch eatuesinthis yer
I
e Remove ""D_D"I
The End Hatch Definition e
view becomes active. Hatch sts...
intervalin raute meastie units
Type an appropriate end Hatch Placemert... vl =
. Scale Range. .. . .
hatch tolerance if necessary. o ol usnathis o [BBELIT =]
T iate li Hatch Definitions Pre-clefined Hatoh Style
ype an appropriate line ( AddHaleh Defnten = | [ Haich Styles.. |
Add Class,
length. st
Remave Class
Check Label these hatches. E— ’V Hatch Placement.. | Scale iange.. |  SOLOuey. |‘
Click OK.
0 || Cancel || iph
Layer Properties [2]
General | Sowce | Selection | Display | Symbology | Fields | Definition Query | Labels |
Routes Hatches Joins & Relates
¥ Hatch features in this layer
Hatch Class Impatt..
" Hatch Def(1] f’ | i\‘ —I
Halch Def(4] ! 1 ! 1
WRRBEIEAE ¢ ok tlerance [ measute urits
~Hatch
& Line  Marker R
Linelength  [200 @
Latealoffsel [T meters Hatch Diientation.
4 »
Add Class. et
_ Label these hatches
Hemaye [Eass
Fremove Al AaBbCcZz Sypmbol. Label Settings
oK || cencel | o |

@
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Importing hatches from 2

Making hatches and their another layer ET—
labels bigger when you : : ; e e I e T e e | e e e
2o0m in g9 y 1. Right-click the layer in the e e
P ) d table of contents that you T Hatch foatures inthis layer
§ you zoom n an out on your Want tO hatCh and C|ICk E HH:z:DEEIF]’ Import... 9

map, the sizes of the hatches and
their labels do not change. If you

Properties.
Hatch Inter
. Specify the hatch interval in route measure units
want the hatches and text to scale 2. Click the Hatches tab. { e —

A 1 Hatchinterval:
with the map, set a reference scale. € Hatchinervalusing i okt [BEL T o]
Right-click the data frame and

. Hatch Definitions Pre-defined Hatch Style
click Set Reference Scale. 4. Click the Layer dropdown T ( f— ﬂ
arrow and click the layer you IETE | ‘

Click Import.

Remorve Class

want to import hatches from.

Eo—— Hatch Flacement.. | ScaleRange.. |  SOL Quem. |

Alternately, click the Browse

button and navigate to the B¢ | ool | ol
layer file (.lyr) that you want

to import hatches from. e

Click OK.

Click OK. Import Hatches

‘t'ou can import hatches from anather layer in the map or from a layer fle.

Layer: IMiIe Post Routes j

u] | Cancel |

o o
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Removing hatch classes
and hatch definitions

The currently selected hatch class
or hatch definition can be removed
by right-clicking and clicking
Remove or by pressing the Delete
key.

Copying a hatch
definition’s properties

1. Right-click the hatch
definition that you want to
define the properties for and
click Copy Properties From.

2. Click the hatch definition
dropdown arrow and click the
hatch definition whose
properties you want to copy.

3. Click OK.

DISPLAYING AND QUERYING ROUTES AND EVENTS

Layer Properties HE
Gereral | Souce | Selecton | Display | Symbolomy | Fields | Defintion Query | Labels |
Fiautes Hatches Joins & Relates
¥ Hatch features in this laper
Hatn:h Class = = Impart...
[ Halch Dell1] i = |
[ Hatch Def[2) - 1 - - 1 -
: =
L heon L svery [4 hatch interials
[ Class e IS om...
 Line  Marker
Line length  [200 feet
Lateraloffsat [0 feet Hatch Orientatian. .
R I
£dd Class L
———————— [ Labelthese hatches
R s
E—— AaBbCciz Symbol Label Settings
ok | cancel | opoh |
Copy Hatch Definition

Choose hatch definition:
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Why convert hatches to
graphics?

You can convert hatches to
graphics so they can be moved,
resized, and edited on the map.
This option is useful for carto-
graphic purposes.

96

Adding the Convert
Hatches to Graphics
command

1. Click Customize from the
ArcMap Tools menu.
2. Click the Toolbars tab.

3. Check Context Menus in the
Toolbars list.

The Context Menus toolbar
appears. »

% LinRef.mxd - ArcMap - ArcInfo

Ele Edit Wiew Insert Selection Toaols Window Help

J Dl §| % EE’_ Editor Toobar
o o we mn a4 Graphs '
EERERT XL
B T ————— Reports >
[egore [ P2 | g g
= £ fid ¥ Data...
a Layers s
D1 HAL_Refrkr Everes ¢ 104 RoUEB Exenis.
[ Accidents_Refmkr Event D5l Route Events GeoProcessing Wizard...
[0 Pawement_Milept Events Il Buffer Wizard
Reference Marker Route __
Mile Post Routes GeoProcessing Wizard...
Albany - Dema Extent
ArcCatalog
O Albany - Study Arsa ‘gj
Macros »
Extensions. ..
Styles 3
options...

Customize

Toalbars | Commands | Options |

Toolbars:

_1Raute Editing
1T opalogy

[ 1Effects

[ 1TemaServer Toal

a I 10imensioning

I 1Lavaut

[ &dvanced Editing

[ 1Georsterencing

[ 1Disconnected Editing
10 ata Frame Tools
1Lty Metwark Anabyst

-] Hew. ..
Rerame...
Dielete
lilz

=l

Keybaard. .. | Add from Fi\e..l Close I
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4. ik the Cortext Menus n

dropdown list and click

For more information on adding Feature Layer Context Menu. Contest Menus B

Route Editing Sketch Menu Extension
EditTool Conte:xt Menu

Label Features
Table cell cantext menu. Convert Labels ko Annokation. ..

Conyert Hatches to Graphics...

@

Table option context menu,

Data Convert Features to Graphics. ..

Layout Conkext Menu Data »

Element Conte:xt Menu Save As Layer File...

commands to a toolbar or menu, . Context Menus ~
see Using ArcMap. 5. Click the Commands tab. T Skerehiool Cortext venu v
Table Record Marker Conbext Menu, b
Click Linear Referencing in Edit Vertices Context Henu »
the Categorles ||St CAD Layer Conkext menu »
Data 3
7. Click the Save in dropdown fj"j":_ia‘”a"ga :
arrow and click where you I —— 5
want your customization Other Sketch Tools Context Mena b
Feature find context menu 3
saved. Workspace p o Copy
¥ Remove
Table 3 =
8' Drag the Convert HatCheS TO Data Frame Conkext Menu » Open Attribute Table
Graphics command to the OLE Elsmen Certsst Heru b ins and Relates »
Feature Layer Context Menu. e R > @ zoom To Layer
IMS Sublayer Context Menu » -
. Visible Scale Range »
9_ C||Ck C|ose_ Raster Layer Context Menu » r— ,
, @
3
3
3
3
3
13
Y

Featurs Layer Context Menu
5
Route Location Menu 3 e

Table column context menu, v

Toolbais Commands | Options |

Categories: Commands:

Hatching =] [3% add Route Events..
Help o

M5 it Hatcl

IMSS ubLayer 5 Display Foute Everts. .

19 |dentily Fioute Locations

J 5 Riote Events GeoProcessing Wizan

Pags Lapout =l

Deseription
Savein: [Homame 7] | Kesboad | ddiiomiie | Cose |
t
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Where should you save
graphics?

If you want to display the graphics
only in a particular map, store
them in the map. If you want to use
them in other maps, store them in
an annotation feature class in a

geodatabase. 2.

TN ¢

Tip
Why does my target
annotation group not

appear? 4.

If your desired target is a
geodatabase annotation feature
class, you must first start an edit
session. Then, you must set the
ArcMap active annotation target to
be that feature class.

Tip 5.

Drawing only converted
graphics

If you choose to only draw the
converted graphics, each hatch
class that was converted will be
unchecked on the Hatches tab on
the Layer Properties dialog box.

For more information on graphics
or creating and editing annotation
targets, see Using ArcMap.

Converting hatches to
graphics

Right-click the layer in the
table of contents whose
hatches you want to convert
to graphics and click Convert
Hatches To Graphics.

Click the features for which
you want to create graphics.

Uncheck any hatch classes
you do not want converted to
graphics if appropriate.

Click the Target annotation
group dropdown arrow and
click the annotation target
where you want to add the
graphics.

Alternately, type the name of
a new target annotation
group.

Click OK.

Display | Sourc

Table of Contents ]
B £F Layers -

= O seismic_inkerp Events

wells_surface

wells_hotkarn

O wells_topbottarn
p23ssismi a5

| |
m
<]

o
E
H

&

well 7] Open Attribute Table
el
thre
roat €& Zoom To Layer
ivel
pipe
Fairy Selection 3

com| v LabelFeaturss
towl

Joins and Relates »

Yisible Scals Rangs »

DEEEEEE
EOOOO0OO

=]
O

Convert Labels ta Annotation. ..

St oo, e
[ Fiedd s
[ cour =2 Convert Features b Graphics...

latches To Graphics

=)=

4

Data »

Save As Layer File...

Properties...

Convert Hatches to Graphics [ <]

Converting hatches to graphics allows editing of individual

hatch positions, symbology and bext

Create graphics for:

Al features in the layer.
t=={%" Featuies displayed in the curent extent
" Features cunently selected.

Check each class of hatches to be converted.

9__ Hatoh Class 1
[ Hatoh Class 2

Alter the hatches have been converted ta graphics:
1 Diaw only the converted graphics

" Draw the converted graphics and the halches

Target annatation group:

[Hatches

[ j| Caneel

(5]

LiNearR REFERENCING IN ARcGIS



Manipulating the
text on hatches

1.
Every hatch definition may or
may not be labeled. When
labeled, you have control over
things such as the text symbol 5
that is used and whether or not '
the text will automatically be 3.
flipped as the direction of the
route changes.
By default, the text associated 4.
with a hatch is the route measure
at the hatch location. This text 3

can be supplemented with a
prefix and/or suffix value.

For more advanced needs, you
can programmatically generate a
hatch’s text by writing a script in
Microsoft® VBScript™ or
JavaScript™. Your script can
include any valid statements
those programming languages
support.

When writing a script, you access
the route measure for each hatch
using the esri__measure constant
value.

The script used in the following
example tells the hatching
algorithm not to label a hatch if
its measure value is within

0.1 measure units of the value
stored in a field named MMAX.
This method can be used instead
of an end hatch tolerance, which
tells the hatch algorithm not to
draw either the hatch or its label.

Generating the text on
hatches using a script

Right-click the layer in the
table of contents that you
want to hatch and click
Properties.

Click the Hatches tab.

Follow Steps 3 through 14 of
‘Hatching features in a layer’
if necessary.

Click the hatch definition of
your choice.

Make sure the Label these
hatches check box is
checked.

Click Label Settings.
Click Build a text expression.
Click Expression. »
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L

General | Souce | Selecton | Display | Symoomy | Fields | Defintion Quey | Labels |

Routes Hatehes

¥ Hatch features in this lapsr

Joins & Relates

Hatn:h Class = o = Impait...
* Hatch Dell1] | r |
~ Hatch Del[2) - 1 - - 1 -
& Hatch Def(4
§ Raton DE"M Place these hatches every [4 hatch interials
[ Class Name
& Line  Marker
Line length [0 feet
Lateraloffsat [0 feet Hatch Drietation..
R I
£dd Class et
———————— | [¥ Labelthese hatches
Femove s
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For more information on VBScript
and/or JavaScript, click the Help
button on the Hatch Text Expres-
sion dialog box.
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9. Check Advanced.

10. Type a VBScript or
JavaScript expression.

ArcMap automatically
creates a FindLabel function
in your code. FindLabel
should evaluate to a string.

11. Click Verify to make sure
there are no syntax errors.

12. Click OK.
13. Click OK.
14. Click OK.

Hatch Text Expression [ 7] ]

Expression |
~ Label Fields:
Drag label figlds from the list bax to the expressian.

SHAPE_Length
Al

Shows Type ~ Add Shaw Values.. |

™ Display coded value deseription

- Expression
‘wiite code for the selected parser. ‘Yiou must wite a function
called FindLabel. Add fields as parameters to the function.

Function FindLabel [ esri__measure, [MME2X]] -
mmax = [Mhia]
= Es1__measure
if [max - m) <= 0.1 then

v Advanced

® 0

FindLabel ="
else

; o
m——— Werify | Help | Load... | Save.. |

Parzer, W8 Script hd

Cancal

Function FindLabel (esri__measure,
[MmAX]

m = esri__measure

if (mmax - m) <= 0.1 then

FindLabel = ""
else
FindLabel = cstr(round(m,2))

end if

End Function

[MMAX])
mmax =
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Hatch styles

A hatch style stores the symbols
and the settings of the hatch
definitions that make up a hatch
class. Hatch styles help you
maintain standards for displaying
your hatches on multiple maps
with multiple data sources.

When setting up hatch styles, it is
important to note that some of
the properties available when
setting up a hatch class are not
available when setting up a hatch
style. These are the properties
that are based on attributes, such
as class level offsets, start
measures, and finish measures.

Like any other style in ArcMap,
hatch styles are stored in a style
file (.style). Unlike other styles,
however, there are no industry-

standard hatch styles that come
with ArcMap. It is up to you to

create your own hatch styles.

Whether you are creating a new
hatch style from scratch or
altering the properties of an
existing one, you use the Style
Manager dialog box to work with
hatch styles.

For more information on styles,
see Using ArcMap.

Creating a new hatch
style in the Style
Manager

1.

Point to Styles from the
ArcMap Tools menu and click
Style Manager.

Click the Hatches folder in
the style tree in the ESRI
style file (.style) in which you
want to create a new hatch
style.

Right-click in the open space
in the Style contents window,

point to New, and click Hatch.

Set the style’s properties on
the Hatch Style properties
dialog box and click OK.

Name the new hatch style.

DISPLAYING AND QUERYING ROUTES AND EVENTS
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Accessing the Hatch Style
dialog box

You can also access the Hatch
Style dialog box by right-clicking a
hatch class in the hatch tree and
selecting Hatch Styles.

Where are my hatch styles
saved?

When you save a hatch class as a
style, it is saved to your own
personal style, which is located
under the Windows install location
(e.g., C:\Documents and
Settings\<user>\Application
Data\ESRNArcMap). You can use
the Style Manager to move it to a
different style file.
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Saving a hatch class as a
hatch style

1. Click the hatch class that you
want to save as a hatch style.

Click Hatch Styles.
Click Save.

Type the name of the new
hatch style.

Click OK.
Click OK.
Click Apply.

Layer Properties 2]
General | Sowce | Selection | Disply | Symbolomy | Fields | Definition Query | Labeks |
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¥ Hatch features in this \ayev
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& Hatch Defl4]
L Hatch Def(End] IRt
Specify the hatch interval in route measue urils
& Hatch interval 025
™ Hatch interval using this fisld ke ¥

Hetch Defntizns Pre-defined Hatch su\ej
O ] ( Add Hetch Defirition_~ | [ Hatch Styles... = ‘
Ad Class..

Other Opi
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HatchPlacement.. | Geale Aange.. |  SHL Quem.. |
Remove All
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Applying a hatch style

If you apply a hatch style to a
hatch class that already has some
hatch definitions in addition to the
default definition, they will be
overwritten by the hatch
definitions in the hatch style.

Applying a hatch style to
a hatch class
1. Click the hatch class to which

you want to apply a hatch
style.

Click Hatch Styles.

Click the hatch style you want
to use.

Click OK.
Click Apply.

DISPLAYING AND QUERYING ROUTES AND EVENTS
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Route measure
anomalies

The ArcGIS system does not
place any constraints on route
measures. Route measures can
always increase with respect to a
route’s digitized direction,
always decrease with respect to a
route’s digitized direction, or be
some combination of increasing
and decreasing values. Lastly,
route measures may be unknown
(NaN).

Route measure anomalies are
portions of routes where the
measures do not conform to the
standards your application
expects. With the ability to
display what you deem to be
route measure anomalies in
ArcMap, you can ensure that the
measures on your routes conform
to the needs of your application.
Seeing where route measure
anomalies occur can help you
isolate routes that may need to
have their measures edited.

Scale ranges and SQL
queries
Use a scale range and/or a SQL

query to control how route
measure anomalies are displayed.
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Displaying route
measure anomalies

1.

Right-click the route layer in
the table of contents that you
want to display route mea-
sure anomalies for and click
Properties.

Click the Routes tab.

Click the route measure
anomalies you want to
display and change the
symbology as necessary.

Layer Propeties

General | Sowce | Selection | Display | Symboiooy | Fields | Definkion Quew | Labels |
Foules Hatches | Joins & Relates

Route Locator
lrﬂuute Identifier. RID B

- Route Measure
[¥ Show where measures do not have any value (Nah]
= o |
¥ Show where measures do not ( inciease € increase with the digitized direction

——_ e |

™ lgnore cases where consecutive vettices have the same measuis valus

Display Dpticns
[ Scal Fiange. 50L Ouer

0k | Cancel Apply
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Dynamic segmentation

Geographic data is represented on a map as a layer. Route events
are no different. To display route events on a map, however, you
must first define the parameters of the relationship between the
table storing the events and the routes that the events reference.

Dynamic segmentation (DynSeg) is the process of computing the
map location (shape) of events stored in an event table. Dynamic
segmentation is what allows multiple sets of attributes to be
associated with any portion of a linear feature.

The result of the dynamic segmentation process is a dynamic
feature class known as a route event source. A route event source
can serve as the data source of a feature layer in ArcMap.

Event table
RID OP

At 0.2 1
Al 11 2
Al 2.0 3
B2 0 1
B2 | 13 2
B2 1.9 3
C3 21 ] Routes

ooy

:

Route event source

Event layer

RID  MILE  STOP Shape
2
3 A1
1

B2 13 2 | PointM

B2 1.9 3 Point M

cagl 21 1 Point M

The result of the dynamic segmentation process can be displayed on a
map as a layer.

DISPLAYING AND QUERYING ROUTES AND EVENTS

For the most part, a dynamic feature layer behaves like any other
feature layer. It is possible to decide whether or not to display it,
the scale at which it should be visible, what features or subset of
features to display, how to draw the features, whether to store it
as a layer file (.lyr), whether to export it, and so on.

A route event source can be edited in ArcMap. It is important to
note, however, that it is possible to only edit the attributes. The
shapes of a route event source, however, cannot be edited
because they are generated by the dynamic segmentation process.
When you edit a route event, you are actually editing the
underlying event table. As such, there may be some editing
limitations imposed by the event table. For example, it is not
possible to directly edit the attributes of a route event source
created from a delimited text file table since ArcMap does not
allow text files to be edited directly.

Advanced dynamic segmentation options

Point events as multipoint features

When a point event is located along a route, a point feature is
created. In some applications, however, route measures are not
unique. For these applications, it might be desirable to have point
events treated as multipoint features.

20.0
20.0

0.0
10.0
0.0
10.0

20.0
20.0

Point event at 15 as a point Point event at 15 as a multipoint

Point events can be located along routes as point features or multipoint
features.
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Event locating angles

When a point event is located along a route, it is often desirable
to know the angle of the route where the event is placed. For
example, you might need to rotate the marker symbol that is used
to display the event so it is oriented to the route and not the map.
Further, you might need to rotate a point event’s label.

The dynamic segmentation process can calculate either the
normal (perpendicular) or tangent angle. Further, it is possible to
calculate the complement of these angles so you can, for
example, control the side of the route on which a rotated label
appears.

270

The dynamic segmentation process can calculate the angle of a route at a
point event’s location.

Event locating errors

The dynamic segmentation process creates a shape for each row
in the input route event table. In some cases, however, the shape
of the event feature might be empty. This happens when there
was some reason that the event could not be properly located. In
other cases, an event can only be partially located; this happens
for line events only.

The dynamic segmentation process can expose the locating error,
if any, for each event in an event table as a field. This field is
useful when performing quality assurance tests on your event
tables.
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RID MILE LOC_ERROR

Al 4.5 NO ERROR

Al 127 NO ERROR

Al 16.2 ROUTE MEASURE NOT FOUND
B2 0 ROUTE NOT FOUND

B2 1.3 ROUTE NOT FOUND

LOC_ERROR

RID FMP TMP
Al 5.5 11.0

NO ERROR
Al 13.1 17.0 PARTIAL MATCH FOR THE TO-MEASURE
B2 16.2 3 ROUTE NOT FOUND

The dynamic segmentation process is aware of the locating status of each
event. This information can be exposed as a field.

Event offsets

In some applications, events with an offset are to be drawn to the
right of the route. In other applications, events with an offset are
to be drawn to the left. The dynamic segmentation process allows
you to control which side of the route events with offsets is
drawn.
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Adding route
events

A route location describes a
portion of a route or a single
location along a route. When
route locations are stored in
tables, they are known as route
events. Route event tables are
typically organized around a
common theme. For example,
an event table for highways
might include speed limits, year
of resurfacing, present condi-
tion, and accidents.

There are two types of route
events: point and line. Point »

Route identifier field
The Add Route Events dialog box

will pay attention to a route layer’s
route identifier field.

Attribute indexes

Dynamic segmentation perfor-
mance is improved with the use of
an attribute index on the route
identifier field in both the event
table and the route reference.

Displaying route events
Right-click on an event table in the
Table of Contents and click
Display Route Events.

Click Add Route Events from
the ArcMap Tools menu.

Click the Route Reference
dropdown arrow and click the
route reference layer.

Alternately, click the Browse
button and navigate to the
route reference feature class.

Click the Route Identifier
dropdown arrow and click the
route identifier field if neces-
sary.

Click the Event Table
dropdown arrow and click the
event table.

Alternately, click the Browse
button and navigate to the
event table.

Click the Route Identifier
dropdown arrow and click the
route identifier.

Click the type of events the
route event table contains.

For point events, click the
Measure dropdown arrow and
click the Measure field.

For line events, click the
From-Measure dropdown
arrow and click the from-
measure field. Click the To-
Measure dropdown arrow and
click the to-measure field.

Optionally, click the Offset
dropdown arrow and click the
offset field.

Click Advanced Options. »

DISPLAYING AND QUERYING ROUTES AND EVENTS
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events occur at precise locations
along a route. Line events
describe a portion of a route.

A route event table has at least
two fields: a route identifier and
one or two measure locations.
The route identifier indicates the
route the event is located along.
The measure location is either
one or two values describing the
positions on the route where the
event occurs.

The process of computing the
map location of events stored in
an event table is known as
dynamic segmentation.

The result of the dynamic
segmentation process is a route
event source, which can be used
by a layer in a map.

Layer files

You save event layers as a layer
file (.lyr). The next time you bring
this file into ArcMap, the dynamic
segmentation process will
automatically be performed for
you.

Advanced options

It is possible to have the advanced
dynamic segmentation options
applied to subsequent ArcMap
sessions.
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10. Click all of the advanced
dynamic segmentations you
want applied to the route
event source.

11. Click OK.
12. Click OK.

Advanced Route Events Options

Chooze how point events will be treated

& Puint events trested as point featurss [Defaul]

" Point events treated as multipoint features

¥ Generate an angle field for point events

@ Calculate the nomal angle

" Calculate the kangent angle

™ ‘wiite the angle's complement to the anals field

¥ Generate a field for locating enors

Events with a positive offset will be placed to the:

@ Left of the route. The side is determined by measure direction and rot

recessarly digtized direction.

" Right of the route. The side is determined by the digitized direction.

™ Apply these settings to all subsequent Archiap sessions.

Restare Defaults

[ e 1

Cancel I
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Editing routes

IN THIS CHAPTER

Adding the Route Editing toolbar

Creating routes from existing
lines

Calibrating routes with points

Route measures

Remeasuring routes

Arcinfo and ArcEditor

In addition to the display and query of routes and events, ArcMap is the
application for creating and editing route features in your spatial database.
ArcMap has tools for editing routes that are stored in shapefiles or
geodatabase feature classes.

When editing routes, it is important to remember that you are simply
editing linear features. If you already know how to edit linear features,
you already know how to edit routes. The one thing that differentiates the
editing of routes from other linear features is the presence of measure
values stored with the feature’s vertices. Hence, the editing of route
features can be thought of as two distinct processes. The first is the
editing of the route’s geometry. The second is the editing of the route’s
measures.

This chapter shows you how to edit routes and route measures in ArcMap.
Route editing requires prior knowledge of editing linear features in
ArcMap. It is assumed that you already have a good understanding of how
to edit linear features in ArcMap. For more information, see Editing in
ArcMap.
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Arcinfo and ArcEditor
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Creating routes
from existing
lines

ArcMap provides a variety of

tools for creating linear features.

Because a route is simply a
linear feature with measures, if

you are already familiar with the

various techniques for creating
linear features, you are already
familiar with some of the

techniques for creating routes.

The following pages outline the
steps for creating routes from
existing line features. The
number of steps differs depend-
ing on whether you want to
create a simple or complex
route. A complex route loops
back on itself or branches.

When you create routes from
existing lines, you must select
the lines whose geometry you

want to copy to create the route.

The selected features can be
from one or more of the linear
feature layers already in your
map. Further, they can be from
any supported data format.

You can use any method
available to you to select the

linear features. For example, you

can use the Edit tool on the
Editor toolbar, the Select
Features tool on the Tools

toolbar, Select by Attributes, and

SO on. »

EDITING ROUTES

Creating a simple route

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

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

3. Using any available method,
select the linear feature or
features whose geometry you
want to copy to make the
route.

For example, click the Edit
tool on the Editor toolbar,
move the mouse pointer over
a feature, and click the
feature. Press the Shift key
and continue to click all the
features you want to use to
create the route.

The selected features will be
highlighted.

4. Click the Make Route
button. »

Arcinfo and ArcEditor
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Arcinfo and ArcEditor

Once the linear features have
been selected, you will use the
Make Route dialog box to set the
parameters for how your new
route will be created.

The first parameter you set is the
start point. This is where the
route measure values will begin.
There are two ways to set the
start point. First, you can click a
point on the map. When you
choose this option, you will note
that as you drag your mouse
around the map, the start point
automatically snaps to one of the
selected feature’s endpoints.
Second, you can use a coordinate
priority of lower left, lower right,
upper left, or upper right. These
coordinate priorities are deter-
mined using the minimum
bounding rectangle around the
selected set of linear features.
The endpoint from the selected
features that is closest to the
chosen coordinate priority will be
where the measures start. »

Tip
Cannot see the start point
on the map

If you cannot see the start point on
the map, it may be because you are
not zoomed out far enough to see
all of the endpoints of the selected
features. Note that you can interact
with other ArcMap commands and
tools (e.g., Pan, Zoom Out, Zoom
to Selected Features) when the
Make Route dialog box is
displayed.
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Click the Start Point button.

Drag your mouse over the
selected linear features and
click the map when the start
point is where you want the
route measures to start.

Click how you want the route
measure values to be
obtained.

Click Make Route.

The newly created route is
now selected.

e_.

~ Specify the measure starting poin

l[} w« BO99E5. 1254 ; y: 4795166, 4475
Lower left =

 Specify how the measure valuss will be obtained:

1 Click on the start point

" Use coordinate priority

 Geometric Length

* Maasure Fisld [Ehape_Length =l

© Fiom/To Measure: Jo [in

¥ lgnore spatial gaps. Measures will be continuous for disicinted rautes.

Make Routs

0
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The next parameter you set
indicates how the measure values
are to be obtained. When you
choose the geometric length
option, it is important to realize
that the geometric length of each
selected feature is determined in
the units of the target layer’s
coordinate system and not
necessarily the feature’s native
coordinate system. This is to
account for the fact that within a
single data frame, features with
different coordinate systems can
be projected on the fly.

The measure field option is only
enabled when all the selected
linear features are from the same
layer. Measure values on the new
route will be accumulated using
the values in this field.

Use the From/To option when
you know the start and end

measure values for the new route.

All measure values between the
start and end will be interpolated
for you.

The last parameter you set
indicates whether or not you
want the measures to be continu-
ous on disjointed routes. Note
that if you choose to have
noncontinuous measures, the gap
distance is calculated using the
units of the target layer’s
coordinate system. This might
cause unexpected measure
values, for example, when you
use a field that stores mileage »

EDITING ROUTES

Creating a complex
(looping) route

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

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

3. Using any available method,
select a simple chain of
linear features that do not
form a loop.

For example, click the Edit
tool on the Editor toolbar,
move the mouse pointer over
a feature, and click the
feature. Press the Shift key
and continue to click all the
features you want to use to
create the route.

The selected features will be
highlighted.

4. Click the Make Route
command on the Route
Editing toolbar. »
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Arcinfo and ArcEditor
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[ Create Tasks

ECreate Mew Feature

= Madify Tasks
-Reshape Feature
~Cut Polygan Features
-Mirrar Features
~Exkend]Trim Features
-Modify Feature
- Calibrate Routs Feature
~Modify Partion of a Lineg
S Topology Tasks
-Madfy Edge
-Reshape Edge
-Auta Camplete Palygons

i.-base_roads

route_bus

s

Route Edi... B

O A

113



Arcinfo and ArcEditor

values to accumulate the measure
and the target layer’s coordinate
system units are meters. Note that
this check box is not available
when the From/To option has
been chosen to set the measures.

Once the new route has been
created in the target feature class,
the selected set of input linear
features will become unselected,
and the new route will become
selected. This is so that you can
set its attributes, such as the route
identifier. For more information
on editing attributes, see Editing
in ArcMap.

The process of creating a
complex route is similar to that
of creating a simple route. The
only real difference is that you
must build a complex route in
pieces. Once the pieces are
created, they can be merged
together.

The work flow shown here for
creating a complex (looping)

route is not the only one. With
your knowledge of editing in »

Coordinates or measures
out of bounds

If you get the Coordinates or
measures out of bounds message
when creating a route, it is
because the measure values that
are being applied to the new route
do not fit in the m domain. For
more information, see ‘Route data’
in Chapter 4.
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Click the Start Point button.

Drag your mouse over the
selected linear features and
click the map when the start
point is where you want the
route measures to start.

7. Click how you want the route

measure values to be
obtained.

8. Click Make Route.

The newly created route is
now selected.

9. Using any available method,

select a simple chain of
linear features that form the
second half of the loop.

10. Click the Make Route tool on
the Route Editing toolbar. »

[~ Specify the measure starting point

% Click on the start point

Tp | w 4341001642 .y 5033368 7361

e—- & From/Te Measure:

" Use coordinate priority ILDwEr left =
r~ Specity how the measure values will be obtained:
£ Geometric Length
€ Meaasure Field [FuooE_ =

[o |280

¥ lanore spatial gaps. Measures will be continuous for disjointed outes.

Make Route

o

]

J’: |
:

Route Edi... B

=N A
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ArcMap, you may choose a work
flow that is more appropriate for
your organization.

Take note of the fact that in the
complex route example shown
here, care has been taken to set
the measures appropriately for
each of the two halves of the
route that is eventually merged
together. If this is not possible in
your situation, you can still
merge the pieces together. Then
at a later time, the measure
values can be reset. For more
information, see ‘Remeasuring
routes’ in this chapter.

EDITING ROUTES

11.
12.

13.

14.

15.

Click the Start Point button.

Drag your mouse over the
selected linear features and
click the map when the start
point is where you want the
route measures to start.

Click how you want the route
measure values to be
obtained.

Click Make Route.

The newly created route is
now selected.

Using any available method,
select the two routes that will
form the loop. »

@—- & From/Ta Measure: [250 EE

Arcinfo and ArcEditor

~ Specify the measure starting poin

% Click on the start point T I # 4341001642 ; : GO33368.7351

Lower [eft ¥

1~ Specify how the measure values wil be obtained:

€ Use coordinate priority

 Geometric Lenath

© Measure Fisld |FHODE_ I

¥ lgriore spatial gaps. Measures will be continuaus for disicinted routes.

®
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16. Click the Editor menu and fiior
Editar ~ ”T| & Tak m

click Merge.

Preserving overlapping SiarbEdi
segments 17. Click OK. S
The Preserve overlapping iave e
segments check box only appears .
when you are merging two routes. 7 Dividens
Make sure this box is checked (the & ptar...

4
. u Copy Parallel, .
default) when you are creating a

looping route.
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Urion

Intersect

Chaose the feature with which other features wil be merged oK. I_
route_bus -1
route_bus - 2 Cancel I

<

| I

[ Preserve overlapping segmerts

LiNearR REFERENCING IN ARcGIS



Click the Task dropdown
arrow and click Calibrate
Route Feature.

Click the Edit tool, move the
mouse pointer over a route
feature, and click the feature.

. Click the Calibrate Route tool
on the Route Editing toolbar.

Calibrating 1
routes with
points 2.

It is important to have accurate
measure values along routes, 3
especially when the measures

are used to tie in large amounts

) The Calibrate Route dialog

box will appear.
4. Click the Sketch tool.

Click the map at each
location you want a calibra-
tion point.

It is possible to adjust route
measures to correspond with
known measure locations with a
procedure called calibration.
Calibration adjusts route
measures using points. A route
can be successfully calibrated
with two or more points.

o

You will see the Calibrate
Route dialog box’s point list
being populated as you click
Once you have selected the the points. »
route that you want to calibrate,

you must digitize the points to

use for calibration. To digitize

the points, you use the Sketch

tool. Optionally, you can set the

snapping environment. For

example, you might want to

snap to points that are stored in

another feature class. Because

one route is calibrated at a time,

there is no point-to-route cutoff

tolerance specified. All digitized

points will be assumed to fall on

top of the selected route. »

Undo

If you digitize a point you do not
like, click the Undo button %!
on the ArcMap Standard toolbar.

EDITING ROUTES
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Edeor ]
Editar ~ ”T| A = Task: [Calbrate Route Feature > |Targe

[=)-Create Tasks

i beCreate New Feature
=) Modify Tasks

i Reshape Feature

Cut Palygon Features
Mirrar Features
Extend|Trim Features

00—

[ Topaloay Tasks
o Modify Edge
i Reshape Edge
b ke Complete Polygons

Route Edi... B

= A Ao

Editor |
Editor * |ﬂ“_'

1.8y
1.9y
2017y
2.126¢
2.249¢y
2.362gy
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Once all the calibration points 6. Type the new measure value 6
have been digitized, you must for each clicked point.
then type the new measure value i N . Calibrate Route
for each point. 7. Click the calibration options e = - Opion —
. . ou would like. EREYEN M 1| & epolsts betwsen poirts
Either whole or partial routes y E i ] —
can be calibrated. You can 8. Click Calibrate Route. 3o tat B Eseaee
choose to interpolate between e cam e @ Uso distons —e
the calibration points, extrapo- ® U cilmrmss
late before the calibration B0
N &ave 3aps in the measure for disjointed
points, extrapolate after the ecles =
calibration points, or use any
atlo
combination of these methods.
In order for the measure value é

on a vertex to be interpolated or
extrapolated, a calibration ratio
is needed. There are two ways
this ratio can be determined. The
first method uses the shortest
path distance between the input
points. The second method uses
the existing measure distance
between the input points.

When calibrating disjointed
routes, you may choose to
ignore the distance of the spatial
gap between the parts. If you
choose to ignore spatial gaps,
route measures will be continu-
ous. If you want the spatial gap
incorporated in the measures,
the gap distance is the straight-
line distance between the
endpoints of the parts.

Order is important
Make sure you digitize the
calibration points in either route

increasing or decreasing order,
rather than in some random order.
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Route measures

Editing existing routes

Whenever a route’s geometry is edited in ArcMap, its measure
values are edited as well. Because of this, there are three rules
that are followed whenever a route’s geometry is changed.

First, the measure value on newly added vertices is interpolated
when the new vertex falls between two vertices with known
measure values.

Case A Case B
1 3 NaN 3
9/////‘\\\\3i////. 9/////‘\\\\3L////.
1 3 NaN 3

A new vertex will have its measure value interpolated only when it is
created between two vertices that have known measure values.

Second, in cases where a route’s geometry has been extended,
newly added vertices will not have their measure value
extrapolated.

~ ’.
0/-\3/- \\\\ /,z NaN
\r’

NaN

A new vertex will not have its measure value extrapolated when a route is
extended.

EDITING ROUTES

Arcinfo and ArcEditor

Finally, certain editing commands, such as Merge, Union, and
Intersect, take two or more input geometries and produce an
output geometry. In some cases, these commands will encounter
situations where the input geometries overlap. Consequently,
these commands must choose which of the input feature’s
measures to use in the output. In such cases, the measure values
from the feature that was selected first will be used.

0

e

g—-- 2 Intersect I7'5 I 2
- or -
1

12,5

14—a0

15\
20

When geometries overlap, some editing commands must choose which of
the input feature’s measures will be used for the output. In these cases,
the measures from the feature that was selected first will be used. In this
intersect example, both possible results are shown.

Setting route measures

The following methods can be used to set a route’s measure
values. It is possible to apply all of these methods to whole or
partial routes.

Set As Distance—Set the route’s measure values to be the
cumulative length from the origin of the geometry. Hence, route
measures will increase with the digitized direction of the route.

< 4m

[ ] ] ] ] [
0 10 20 30 40
] [ ] ] ] u

Set measures as the distance from the route’s origin.
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Set From/To—Set the route’s measures using known start and
end values. All measure values between the start and end will be
interpolated.

In some applications, the ratio between a route’s length and its
measures is not constant. When the Set From/To method is
applied to a route, it is possible to preserve the measure schema
that exists. That is, this method can assign measure values based
on the original measure value.

0 2 4.5 7 10

B n ] ] n

0 25 50 75 100 it

= P = = a Do not preserve existing measure
schema

0 20 45 70 100 o

u [] ] ] @ Preserve existing measure schema

Set the start measure to be 0 and the end measure to be 100. All measure
values in between are interpolated.

Sometimes a constant change needs to be applied to a route’s
measures. This is the case whenever measures need to be rescaled
or converted into different units or simply incremented by some
value. You can meet these needs by using the next two methods.

Apply Factor—Multiply a route’s measures by a factor.

0 2.5 5.0 7.5 10.0
= = = = m
0 25 50 75 100
= = = = u

Multiply route measures by a factor of 10.
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Offset—Add a value to a route’s measures.

0 10 20 30 40
= = = = |
5 15 25 35 45
= = = = u

Offset route measures by 5.

Calculate NaN—Interpolate or extrapolate all route measures
that are unknown (NaN).

0 NaN NaN 30 NaN
= = = = u
0 10 20 30 40
= = = = u

Interpolate or extrapolate unknown measure values.

Drop Measures—Set all route measures to NaN.

NaN NaN NaN NaN NaN
| i L i i
Set all route measures to NaN.

Set Direction As M—There is no requirement that a route’s
measures increase with the digitized direction. This method will
flip a route’s geometry to match the direction in which the
measures are increasing.

0 10 20 30 40
L i L i u
0 10 20 30 40
B L L i |

Set a route’s digitized direction to match the direction of the measures.
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Remeasuring
routes

Route measures need to be
edited, for example, when more
accurate information has been
obtained or when the geometry
of the route has been altered in
some way.

Route measures are edited via
an edit sketch. When editing
route measures, the edit sketch
is simply a shape that represents
a copy of the route’s geometry.
Once you have made the
necessary changes to the route
measures, you finish the edit
sketch. Finishing the sketch
writes the sketch geometry to
route. »

Edit Sketch Properties
Because route measures are set on
an edit sketch, open the Edit
Sketch Properties dialog box
if you want to see the changes as
they happen.

Double-clicking to modify a
feature

When the Edit tool is selected, you
can double-click a feature when
you want to modify it. The edit task
will automatically change to
Modify Feature.

EDITING ROUTES

Setting measures as
distance

1. Click the Task dropdown
arrow and click Modify
Feature.

2. Click the Edit tool, move the
mouse pointer over the route
feature you want to
remeasure, and click the
feature.

A copy of the selected route’s
geometry is written to the edit
sketch.

3. Right-click on the edit sketch,
point to Route Measure
Editing, and click Set As
Distance.

4. Type the starting measure
value and press Enter.

At this point, the changes to
the measures have been
applied to the sketch only. To
finish the sketch, press F2 or
simply unselect the route
feature.

Arcinfo and ArcEditor

Editar ~ ”T| & > Task:

& ho

. - Reshape Feature
. - Cut Polygon Features
. Mirror Features

Extend|Trim Features

— Calibrate Routs Feature
. Modify Portion of & Line
B Topology Tasks

- Modify Edge

~ Reshape Edge

Auto Complete Polygons

ModFy Feature - |
[l Create Tasks =
Create New Feature
dify Tasks

-

Insert Yertex
Delete Vertex:
[FovEs
[1E T

Flip

Trim ta Length, ..

Delete Sketch

Finish Sketch
Finish Part

Properties...

Starting M B

oo

Apply Factor...
Offset...
Calculate [

Chrl4+Delete

F2

Drop Measures

Set From{To...
Set Direction As M

Inserk Verkex ALM..,
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Realigning a route is the act of
defining a new course for a route.
Once a route is realigned, you
may need some portions of the
route measures to remain
unchanged, while other portions 2.
need to be updated. Because of

this need, it is possible to

remeasure whole routes or

portions of routes. »

Coordinates or measures
out of bounds 3.

If you get the Coordinates or point to Route Measure
measures out of bounds message Editing, and click Set From/
when remeasuring a route, it is To.

because the measure values that
are being applied to the route do
not fit in the m domain.

Using the Route Measure
Editing options multiple
times

There are many situations in which
you may need to use the Route
Measure Editing options more than
once to achieve the desired result.
For example, you may want the
route measures on a new route to
be stored in miles. The route
feature class, however, has been
digitized in feet. An easy solution
to this is to first use the Set As
Distance option to set the mea-
sures in feet. Then the Apply
Factor option could be used to
convert from feet to miles (the
factor would be 0.00018939394).

Setting from/to measures

1. Click the Task dropdown
arrow and click Modify
Feature.

Click the Edit tool, move the
mouse pointer over the route
feature you want to
remeasure, and click the
feature.

A copy of the selected route’s
geometry is written to the edit
sketch.

Right-click on the edit sketch,

4. Type the from and to mea-
sure values, click whether
you want to preserve the
existing measure schema,
and press Enter.

At this point, the changes to
the measures have been
applied to the sketch only. To
finish the sketch, press F2 or
simply unselect the route
feature.
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Editor |
Editor ~ ”T| , > Task: |Modify Feature hd |

) Create Tasks

. Create New Festure
- Modify Tasks

. Reshape Feature

Cut Polygon Features
Mirror Features
Extend]Trim Features

-~ Calibrate Routs Featurs
. = Modify Portion of a Line
) Topology Tasks

- Modify Edge

- Reshape Edge

- Auto Complete Polygons

Q.oa00 IB?.SSDD

¥ Preserve existing measure schema
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When you are defining a portion
of a route to be remeasured, you
are actually creating a sketch
whose geometry represents just
the defined portion. Once the
sketch has been created, you use
the Route Measure Editing
sketch menu—just like you
would if you were remeasuring
the entire route.

Context menu

When you are defining

a portion of a route, o~
you can right-click on i
the map to display a
context menu. The
options on this menu
allow you to quickly
move to any point
along the route.

Part start
Part end
I Min

M Max

Distance...

Measure...

Map tip text

When defining a portion of a route
to be remeasured, the text of the
map tip corresponds to the
measure value at that point along
the selected route.

Number of decimals

The number of decimals displayed
when defining the subportion of a
route corresponds to the number of
decimals setting on the General
tab of the Editing Options dialog
box.

EDITING ROUTES

Remeasuring a portion of
a route

1. Click the Task dropdown
arrow and click Modify
Portion of a Line.

2. Click the Edit tool, move the
mouse pointer over the route
feature you want to
remeasure, and click the
feature.

3. Click the Define Line Portion
tool.

4. Click a point along the
selected route to start
defining the portion.

5. Click a second point along
the selected route to finish
defining the portion.

An edit sketch is created.

6. Right-click on the edit sketch,
point to Route Measure
Editing, and click the option
you want to use to remeasure
the portion.

Editor * HT‘

Route Edi... B

FE

Arcinfo and ArcEditor

Modify Portion of a Line hd ‘ Target:

! Task:

[ Create Tasks

Create Mew Feature

E| Madify Tasks

Reshape Feature
Ut Polygon Features
Mirrar Features
Extend|Trim Features
Modify Feature

Modify Edge
Reshape Edge
Auta Complete Polygons

nsert Vertex
Delete Vertex
EE .

Meve T6: .

Flip

Trim to Length..
Delete Sketch  Ctrh+-Delete
Finish Sketch F2
Finish Part

Froperties..

Insert Vertex At M.,
Apply Factor ...
Offset...

Calculate H=h

Drop Measures

Set As Distance, ..
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Creating and editing event data

IN THIS CHAPTER

e Creating and editing event data

e Creating event tables in
ArcCatalog

e Overlaying events

e Aggregating events

e Transforming event measures

e Locating points along routes

e Locating polygons along routes

¢ Editing event tables in ArcMap

An event table is just like any other table in ArcGIS Desktop; it is a
database component that contains a series of rows and columns. In an event
table, each row describes a location along a route, and each column
represents a particular attribute about the route location. Event tables are
stored in any supported format—for example, INFO, Microsoft Access,
dBASE, Oracle®, SQL Server™, delimited text files, and those databases
accessed via OLE DB providers.

In this chapter, you will learn how to create and edit event data and tables.
However, before you start creating and editing event data, note that many
organizations already maintain large event databases. Quite often, these
databases can be accessed and their tables can be used as events without
any modification. Any table that contains route identifier and route measure
fields—the route location fields—can be used as an event table.

Event tables are generally created in ArcCatalog. They can also be created
in the ArcMap Route Events GeoProcessing Wizard. Once created,
ArcMap makes it easy to view and update the attributes of the events in
your database.
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Creating and editing event data

Creating event data

In order to be used as an event table, a table must contain route
location fields, which are used to find the location of the events
along routes.

Event tables can be created in ArcCatalog, where there are tools
for creating geodatabase, dBASE, and INFO tables.

ﬁ Catalog
B <
D Config.Msi
ED Data
-] Hydra
2=
geodatabase
accident.bxt text file
brgis
hni
-[EE] mpmsgis ———  |INFO
----- pawemnent, kxb
PayFRIC, dbf
-[EE] PAVHIST.dbf
_[F] staars.dof dBASE

Event data can be stored in any supported table. Shown here are
geodatabase, text file, INFO, and dBASE tables.

There are some additional techniques that automate the task of
event table creation:
* Creating point events by locating point features along routes

* Creating line events by locating polygon features along
routes

* Opverlaying existing event data to create new line or point
events
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* Aggregating existing event data using concatenate and
dissolve operations

e Transforming route measures from one route reference to
another

Overlaying events

In ArcMap, geographic data is represented on a map as a layer.
When event data has been added to a map in the form of a layer
(see ‘Adding route events’ in Chapter 5), it can be queried
according to feature locations and attributes to solve problems.
Further, new spatial relationships can be discovered by asking
questions such as Where is...?, Where is the closest...?, and
What intersects...? For more information on how to find answers
to these types of questions, see Using ArcMap.

Overlaying events is another way to create new event data. This
process combines two input event tables to create a single output
event table. The new table can be used to analyze event data in
ways not possible using traditional spatial analysis techniques.

The new event table can contain either the intersection or the
union of the input events. The union of the input events splits all
linear events at their intersections and writes them to the new
event table. The intersection of the input event tables writes only
overlapping events to the output event table.

Line-on-line, line-on-point (same as point-on-line), and even
point-on-point event overlays can be performed.

Line-on-line overlay

A line-on-line overlay involves the overlay of two line event
tables to produce a single line event table.
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Line-on-line overlay

0.0 10.0 20.0 30.0 40.0 50.0
B 2 Input table
AA
BB Overlay table
=
B
A
——
AAA .
B/AA Union
—
A/BB
Sl A
4 BB
AAA
B/AA | Intersect
ABB
———

The example below shows the union of a line event table that
stores pavement information and another line event table that
stores pavement resurfacing dates. The result can be used, for
example, to find the characteristics of the oldest paved sections.

RID FMP TMP CRACK RID P P R R
101 23.5 44.2 50 101 23.5 44.2 2/5/85
101 44.2 84.7 30 101 44.2 84.7 9/3/87
101 84.7 | 167.4 80 101 84.7 | 167.4 4/28/61
101 | 167.4 | 182.8 95 101 | 167.4 | 182.8 1/21/74
101 | 182.8 | 209.5 45

\

101 3.2 21.1 0 2/5/85
101 238.5 44.2 50 9/3/87
101 44.2 84.7 30 9/3/87
101 84.7 95.5 80 9/3/87
101 211 23.5 0 9/3/87
101 95.5 | 167.4 80 4/28/61
101 | 167.4 | 182.8 95 4/28/61
101 | 182.8 190 45 4/28/61

Unioning two event tables can help expose spatial relationships not
evident before the overlay. Here, two line event tables are unioned. The
output event table contains all of the input events, which have been split
where they intersected.

CREATING AND EDITING EVENT DATA

Arcinfo

Line-on-point overlay

A line-on-point overlay involves the overlay of a line event table
and a point event table. The process produces a single point
event table.

Line-on-point overlay

0.0 10.0 20.0 30.0 40.0 50.0
A
B Input table
G
*A *°° *°° Overlay table
-
B
om - Union
4 aB —— ©
B/BB S
A nCC
clcc
B/AA ABB ACC
* % B/BB % G/cC Intersect

The example below shows the intersection of a point event table
containing accident locations and a line event table containing
pavement information. The result can be used, for example, to
analyze pavement characteristics where accidents occurred.

RID MILE INJ ALC RID FMP TMP CRACK
101 | 259 2 0 101 | 23.5 | 44.2 50
[ 101 95.6 | 1 1 101 442 | 847 30
[[101 | 1723 | 1 o 101 84.7 [ 167.4 80
[ 101 | 1803 | 3 1 101 | 167.4 | 1828 95
101 | 182.8 | 209.5 45
RID MILE INJ CRACK
101 | 25.9 2 0 50
101 95.6 | 1 1 80
101 | 1723 | 1 3] 95
101 | 1803 | 3 1 95

Intersecting two event tables can help expose spatial relationships not
evident before the overlay. Here, a line and a point event table have been
intersected.
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Aggregating event data

You aggregate existing event data using concatenate and
dissolve operations. These operations are designed to help
maintain the integrity of large event tables.

Both the concatenate and dissolve operations combine event
records in tables where there are events on the same route and
they have the same value for specified fields. The result is written
to a new event table. One difference between the two operations
is that concatenate will only combine events in situations where
the to-measure of one event matches the from-measure of the next
event. Dissolve will combine events when there is measure
overlap. Another difference is that the dissolve operation is
available for both line and point event tables, while the
concatenate operation is available only on line event tables.

Concatenating and dissolving events

0.0 10.0 20.0 30.0 40.0 50.0
A
A
A Input table
A
A
A
A Concatenate
A
A Dissolve

Concatenating and dissolving events combine adjacent records in linear
event tables if they are on the same route and have the same values for
the dissolve field or fields.
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You can use concatenate or dissolve to remove redundant
information from an event table. For example, if one linear event in
a pavement event table has an attribute—concrete—from 0 to
100, and the following event record has an attribute—concrete—
from 100 to 125, the two events will be merged into a single event
from O to 125. Getting rid of redundant event information makes all
subsequent operations on the events more efficient.

RID FMP TMP MATERIAL
1 0 100 concrete RID FMP TMP MATERIAL
1 100 | 125 concrete 1 0 125 concrete
1 1256 | 175 asphalt > 1 125 | 205 asphalt
1 175 | 205 asphalt 1 205 | 215 concrete
1 205 | 215 concrete

Concatenating or dissolving events can be used to remove redundant
information from event tables.

Another use for concatenate or dissolve is to break up event
tables having more than one descriptive attribute into separate
tables. For example, if a pavement event table has fields LANES
and MATERIAL, the event table can be subdivided into two
tables: one having the attribute LANES, and the other having the
attribute MATERIAL. To do this, the dissolve or concatenate
process would need to be run twice.

RID FMP TMP LANES

1 0 920 2
2 0 125 4
RID FMP TMP  LANES MATERIAL 2 125 165 2

1 0 15 2 concrete 2 165 | 210 4

1 15 90 2 asphalt v 3 35 | 155 2

2 0 125 4 asphalt

2 125 165 2 concrete \ RID FMP  TMP MATERIAL

2 165 | 210 4 concrete 1 0 15 concrete

3 35 155 2 asphalt 1 15 90 asphalt
2 0 125 asphalt
2 125 210 concrete
3 35 155 asphalt

Concatenating or dissolving events can also be used to break up event
tables with multiple descriptive attributes.
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Transforming event measures

In certain circumstances, it may become necessary to update the
measure values in an event table. For example:

* Using an event table to reference multiple route references,
each of which has its own unit of measure

* Keeping measures up to date when a route is recalibrated or
realigned

Use with multiple route references

In many agencies, event data is collected against multiple route
reference systems. For example, a DOT might use both a reference
marker system and a milepoint system. Some event data, such as
accident locations and maintenance activities, is recorded using
the reference marker system, while other event data, such as
pavement condition or capital improvement projects, is recorded
using the milepoint system of measurement.

Every year, a DOT manager is required to determine which
sections of highway need to be resurfaced. Using a pavement
event table, a manager could determine which segments of
pavement have fallen into ill repair. The manager does not,
however, want to resurface highways with certain types of
accident histories without first performing a safety

analysis. The reason for this is that speeds may increase on the
new pavement, which could increase the accident rate even
further.

In order to make a well-informed decision, it will be necessary to
combine and analyze the event data that has been collected
against the different route references. The pavement scores are
based on milepoint values, while the accident data is based on
reference marker system. To combine the event data, the
pavement events must be transformed to the reference marker

CREATING AND EDITING EVENT DATA
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system, or the accident events must be transformed to the
milepoint system.

RID FMP TMP Condition
r \_/" MP1 0.2 0.4 fair
Milepoint MP1 04 [ 16 good

i MP1 1.6 [ 24 poor

r \_‘ RM9 102.2 102.4 fair
8 o

25

RM9 | 102.4 [ 103.6 good
103.6 [ 104.4 poor

o
Reference Marker - RM9

It is necessary to transform events to analyze events recorded using
one route reference with events recorded using another route
reference.

In most cases, you will use the ArcMap Route Events
GeoProcessing Wizard to transform events from one route
reference to another. This wizard calculates the x,y coordinate
location of each event in an input route reference and matches
this to the corresponding measure values in a second route
reference. The structure of the routes need not be the same. A
new event table is written out with the events encoded in a
different system of measures.

In cases in which route structure is identical and the difference in
measures between two reference systems is constant, a simple
mathematical equation can be used in lieu of the Route Events
GeoProcessing Wizard to transform event measures. For example,
if one route reference has its measures in miles and the other has
its measures in feet, then all that needs to be done is to multiply
the miles by 5,280 in the field calculator to obtain feet.

Keeping event measures up to date

Measure locations tie an event to a particular location along a
route. When the measures of a route are altered, the events will
no longer be mapped to the same position along their routes.
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In some cases, this is the desired result. For example, if the
measures along a stream need calibration to match up to known
mileages at gauging stations, and the location of fish habitat
event data was collected using the gauging stations, then
nothing needs to be done to the event data when the route
measures are altered.

In other cases, the location of the events when they are mapped
must be maintained. For example, if a highway is realigned, the
measure of events describing the location of road signs must be
updated to maintain their original positions.

50% original length

~ 3
~ -
Sea="

50% edited length

Realigning a route causes measure values to change. Events located on
this route will no longer be in the same position.

If changes in route measures are linear along the length of a
route, an equation can be applied to the event measures. For
example, if a route’s measures are multiplied by a factor of 1,000 to
convert from kilometers to meters, all event measures can also be
multiplied by 1,000.

If changes in route measures are nonlinear, such as what happens
during a realignment procedure, then the ArcMap Route Events
GeoProcessing Wizard can be used to recalculate the measures in
an event table to maintain the real-world locations.
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Locating point features along routes

When you locate point features along routes, you are
determining the route and measure information of where your
point data intersects your route data.

Point_ID Route_ID  Measure

1 A101 0

2 A101 4.9
3 A101 14.7
4 A101 23.9
5 A101 33.2
6 A101 38.1

Locating points along routes creates a new point event table containing
the route identifier and measure information of where points intersect
routes.

Locating point features along routes is useful, for example, when
you need to locate:

* Signs along highways

e Wells or gauging stations along river reaches

* Stops along bus routes

e Manholes along city streets

e Valves along pipes
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Locating polygon features along routes

Locating polygon features along routes computes the route and
measure information at the geometric intersection of polygon data
and route data. Once polygon data has been located along
routes, the resulting event table can be used, for example, to
calculate the length of route that traveled through each polygon.

A101

1 A101 5 16
[ 2 Ato1 | 16 | 24 |
E A0l | 24 | 38 |

Locating polygon data along routes computes the geometric intersection
of the route and polygon data.

Locating polygon features along routes is useful, for example,
when you need to locate:

e Soils, spillways, areas of inundation, or hazard zones along
river reaches

*  Wetlands, hazard zones, or town boundaries along highways

CREATING AND EDITING EVENT DATA
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Editing event data

Event tables are only as good as the information they contain.
Over time, you will need to modify event data to keep it accurate
and up to date. ArcMap lets you edit event data. You can edit
any of the attribute values in an event table as well as add and
delete event records. You can also use the field calculator to
change the attribute value of a field for several events at once.
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table designers. 2. Type a name for the table. To (6158 Intermet Se1 ) Compact Datebase
) create an alias for this table, SR e oot Echtorsiip dosen.
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Route location fields

The route identifier field can be

any numeric or character data

type. You should consider creating
an attribute index on the route
identifier field; it will help improve
dynamic segmentation perfor-
mance. The measure field or fields
must be a numeric data type. 9

For more information about
creating a table in a geodatabase,
see Building a Geodatabase.

1 This table willstore sustomobiests:

I
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When defining an event table’s
name and fields, be aware that
each database has its own rules
defining what names and
characters are permitted. Refer
to your database’s documenta-
tion for a list of these rules.

For dBASE tables, the process
of defining the attributes is
separate from creating the table
itself. After creating the table,
you need to right-click it in the
Catalog tree and click Properties
to define the attributes.
Because they must contain at
least one field, the text field
Namel is added. Add the
appropriate fields to the dBASE
table, then delete the default
field. In a dBASE table, a field
name must be 10 characters or
less; additional characters will
be truncated. »

Tip

OBJECTID field in a
geodatabase table

The OBJECTID field in a
geodatabase table uniquely
identifies each object stored in the
table. It cannot be deleted.

For more information about
configuration keywords with
ArcSDE, see the ArcSDE Configu-
ration and Tuning Guide for
<DBMS> PDF file.

CREATING AND EDITING EVENT DATA

If your table does not use
ArcSDE, skip to step 6.

4. Click Use configuration
keyword and type the
keyword if you want to create
a table using a custom
storage keyword.

5. Click Next.

6. Click the next blank row in
the Field Name column and
type in a name to add a field
to the table.

7. Click in the Data Type
column next to the new field’s
name and click its data type.

8. Click the field next to Alias
and type the alias name for
this field to create an alias for
this field.

9. Click the field next to Allow
NULL values and click No to
prevent nulls from being
stored in this field.

10. Click the field next to Default
Value and type the value to
associate a default value
with this field.

11. Click the field next to
Domain and click the
domain to associate a
domain with this field.

12. Repeat steps 6 through 11
until all the table’s fields
have been defined.

13. Click Finish.

New Table

Specify the database starage configuration

~ Configuration Ks

© Befault

table/feature class.

o—— 1 Use configuration keyword

table/feature class.

This option uses the dafault storage parameters for the new

This option allows you to specify & configuration keyword which
refetences the database storage parameters for the rew

< Back I Next > I

Cancel

eld Mame Data Type H

OBJECTID Object D
RHEY Tet

WF Douslz
RO_COND [Text

Click ary field to see its properties.
- Field Praperti
Alias |accident Condtion

Allows WULL values |ves

Default valus

6 000 O

mpart.._ |

To add & new field, type the name into an mpty row in the Fisld Name column,
click inthe Data Type column to chosse the data type, then edit the Fisld

Fioperties.

<Back Finish

Cancel

®
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An INFO table’s name must be
32 characters or less, and the
item names must be 16 charac-
ters or less. Items are defined
using standard ArcInfo data
types. The input width is the
maximum number of characters
or bytes used to store the item’s
values. For numeric items, the
width must be large enough to
accommodate the decimal point
and negative sign. The display
width is the number of spaces
used to display values in
ArcInfo Workstation; for
decimal values, the display
width should be one space
greater than the input width to
account for the decimal point.

Tip

OID field in a dBASE table
The OID field in a dBASE table is a
virtual field that is created by
ArcGIS when the table’s contents
are accessed. It is used to ensure
that each object in the table has at

least one unique value. It cannot be
deleted.

For more information about
creating a dBASE table, see Using
ArcCatalog.
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Creating a dBASE table

1. Right-click the folder in the
Catalog tree in which you
want to create the new table,
point to New, then click
dBASE Table.

A new dBASE table appears
in the folder’s contents.

2. Type the name for the table
and press Enter.

3. To add a field to the table,
right-click the table in the
Catalog and click Properties.

4. Click the Fields tab.

5. Click the next blank row in
the Field Name column and
type in a name.

6. Click in the Data Type
column next to the new
field’s name and click its data
type.

7. Click in the Field Properties
list and type the properties
for the new field.

8. Repeat Steps 5 through 7
until all the table’s fields
have been defined.

9. Click OK.
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Arcinfo and ArcEditor
Creating an INFO table S
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Overlaying events

You can use the ArcMap Route
Events GeoProcessing Wizard
to overlay event tables. Line-
on-line, line-on-point, and even
point-on-point event overlays
can be performed.

The event overlay options are
only enabled when there are
two or more event layers in
your map.

To overlay successfully, both
the event layers should be
based on the same route
reference. Otherwise, you may
get erroneous results.

The output event table can
contain either the intersection
or the union of the input
events. The union of the input
events splits all linear events at
their intersections and writes
them to the new event table.
The intersection of the input
event tables writes only
overlapping events to the
output event table.

If either of the input tables
contains point events, the
output will always be a point
event table.

The new event table can be
written to the workspace of
your choice. »
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Overlaying events—
Intersect

1. Click the Tools menu and
click Route Events
GeoProcessing Wizard.

2. Click Intersect two route
event layers.

Click Next.

Click the input route event
layer dropdown arrow and
click the input event layer.

5. Click the overlay route event
layer dropdown arrow and
click the overlay event layer.

Click Next.

Click the Browse button and
navigate to a location to save
the output event table.

Alternatively, you can type
the name and location of the
output event table.

8. Type the names of the output
route location fields if you
want to change the
suggested defaults.

9. Check whether you would
like to include all the fields
from the input event layers.

10. Check whether you would
like the output table added
to the map as an event layer,
as a standalone table, or not
at all.

11. Click Finish.

Route Events GeoProcessing Wizard

[2]x]

Choose a route event processing operation, then click.
the Nest button ta choos options.

e———(-‘ Ikersect twa route event layers

€ Union bwo route event layers

" DissolvedConcatenate route events

£ Transform events hom ane oute reference to another
" Locate point features along routes

| Locate polygon features slong routes

About intersecting events
This operation finds the svents
that are common to two input
event layers. Point-on-point,
point-on-line, and line-or-line
intersection are supported,

¥ S

Input Qverlay Qutput

More shout ifersecting events.. |

@

chack [ News | | Cancel |

Route Events GeoProcessing Wizard [ 2]

Choose the input raute svert layer to be intersected

[ Accident Events =
[ sz selested featines [ D selected ]
Choose the overlay raute event layer:
[Paw_Cond Events |
I= Wee selected Featues [ Oselected )
< Back Cancel
Route Events GeoProcessing Wizard [x]

Specity the output route evert table:

[0 Dt Highways mdbiace:_pay El—_e
Foute Location Field Mar ik e table to map a5
Route Identifier: [RID % Laer
Measue: I © Stardalone Table

© Donct add
Adwanced Options.

¥ Keepzem ength line events
e——F Include fields fom input event lapers

<Bsck [ Fweh ]

Cancel |

®
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By default, the output event
table contains a route identifier
field, the measure fields, plus all
of the input event attributes.
You can choose to not write out
the event attributes. In this
case, only the respective event
layer’s OBJECTID field will be
written to the output table. This
field can be used at a later time
to join or relate back to the
original event attributes.

When both inputs are line
event tables, you can specify
whether you want to keep zero
length line events in the output
table. These are events where
the from- and to-measures are
equal and are often created by
the overlay process.

You can choose to have the
resulting table added to the map
as a feature layer, as a
standalone table, or not at all.

Using the selected
features

When you overlay events, you can
choose whether you want to
process only the selected set of
features.

CREATING AND EDITING EVENT DATA

Overlaying events—
Union

1. Click the Tools menu and
click Route Events
GeoProcessing Wizard.

2. Click Union two route event
layers.

Click Next.

Click the input route event
layer dropdown arrow and
click the input event layer.

5. Click the overlay route event
layer dropdown arrow and
click the overlay event layer.

6. Click Next. »

Route Events GeoProcessing Wizard

Arcinfo

K B

Choose a route event processing operation, then click
the Next button to choose options.

T Intersect bwo route svent layers
e———ﬁ‘ Union twa route event layers

€ Dissolve/Cancatenate route events

© Transform events from one route refersnce to another
€ [ooate poit features along outes:

€ Looate polygon featues alonamutes

About unioning events

This operation combines all the
events from two input event
layers. Point-on-paint, point-on-
ling, and line-on-line union are
supported

el

Input Overlay Output

More about urioning events

< Bank Mext »

Cancel |

Route Events GeoProcessing Wizard

Choose the input route event layer to be unioned:

Pav_Cand Events =l

I= | Use selected Featires [ Ozelentad )

Choose the overlay route event layer

[Pav_Resufacs Events =l

= e selectedifesties [ Oselected |

©

(2]

< Back Cancel
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Tip 7. CI|Ck the Browse button and [Route Events GeoProcessing Wizard HE
navigate to a location to save

Specify the output raute event bable:

Definition queries

the output event table. [B-\DatatHighvrays mdbtFiesu Cord = —e
When you overlay events, any Rt Location Field Nam YR
definition queries set up on the Alternatively, you can type - — & Ly —
input event layers will be respected. the name and location of the —_— € Standslone Table :I_m
output event table. ToMeasuz:  [THP woomad |
8. Type the names of the output
route location fields if you 9—’3 e o e e
want to change the i
suggested defaults. <o | o ] oot |
9. Check whether you would é
like to include zero length

line events in the output table
if you are overlaying two line
event layers.

10. Check whether you would
like to include all the fields
from the input event layers.

11. Check whether you would
like the output table added
to the map as an event layer,
as a standalone table, or not
at all.

12. Click Finish.

138 LiNear REFERENCING IN ARcGIS



Aggregating
events

You can use the ArcMap Route
Events GeoProcessing Wizard
to aggregate event data. Use
the Dissolve/Concatenate route
events option to remove
redundant information from
event tables or to break up
event tables having more than
one descriptive attribute into
separate tables. The result will
be written to a new event table
in the workspace of your
choice. This option is only
enabled when there is one or
more event layers in your map.

Select concatenate when you
want to only combine events in
situations in which the to-
measure of one event matches
the from-measure of the next
event. Select dissolve when
you want to combine events
that have overlapping mea-
sures.

You can dissolve or concat-
enate on one or more fields.

You can choose to have the
resulting table added to the
map as a feature layer, as a
standalone table, or not at all.

CREATING AND EDITING EVENT DATA

Dissolving and
concatenating route
events

1. Click the Tools menu and
click Route Events
GeoProcessing Wizard.

2. Click Dissolve/Concatenate
route events.

Click Next.

Click the event layer
dropdown arrow and click
the event layer to be dis-
solved/concatenated.

5. Click whether you would like
to dissolve or concatenate
the events.

Concatenate will be unavail-
able if you selected a point
event layer in Step 4.

6. Check the box to indicate the
attribute or attributes on
which to dissolve or
concatenate.

7. Click Next. »

Route Events GeoProcessing Wizard

e__

Arcinfo

1]

Choose a route evert processing operation, then cick
the Nest button to choose opliares.

" Intersect bwo 1oute event layers
™ Union bwo route event lapers
==(* Dissolve/Concatenate route events
" Transtom events from one route reference ta another
" Locate point features along routes

" Locate polygon features along routes

About Dissolve/Concatenate
This operation aggregates
adjacent point ar line events if
they have the same values for
specified attributes

a4

Input Output

More about disolve/concatenste.. |

< Bacl I Mest > I

Careel |

Route Events GeoProcessing Wizard

Chasse the input route event layer ta be dissalvect

o

Select atirbutels) on which to dissolve

Pavemert Events =l

1= | I5e selestedlieafires [ Ozelected )

Spasiy whether thess events will bs dissalved or
concatenated

" Disschve - Combine adjacent and overlapping e or
point events

" Coneatenate - Combines only adjacert line everts

TP
CIFwWiD
CcuRe
CsTP
OswiD
C1ACR
CIECRK
CIRIDED
CIRATING
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< Back Mext > Cancel
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Tip 8. Click the Browse button and Route Events GeoProcessing Wizard HE
Using the selected navigate to a location to save oy he ot ot v
YT the output event table. [0 v e El—_e
: Fieulz Locatizn Fizd Hary dd rew table to map as

When you aggregate events, you Alternatively, you can type N e — Gllgm
can choose whether you want to the name and location of the —  Standdne Table :I-@
process only the selected set of output event table. ot [ Coorstadd |
yeaiaes 9. Type the names of the output

route location fields if you ——
Tip want to change the

. . suggested defaults. L L

Definition queries .
When you aggregate events, any 10. Click whether you would like é
definition queries set up on the the output table added to the
input event layer will be respected. map as an event layer, as a

standalone table, or not at

all.

11. Click Finish.
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Transforming
event measures

There are two ways you can
transform event measures in
ArcMap. First, if the required
transformation is constant, you
can use the field calculator. For
example, you can use the field
calculator to easily transform
event measures between feet
and miles.

Second, you can use the Route
Events GeoProcessing Wizard’s
Transform events from one
route reference to another
option. The wizard will write a
new event table to the
workspace of your choice. This
option is only enabled when
there are two or more event
layers in your map.

To be transformed successfully,
the input events must be within
a specified tolerance of the
routes in the target route »

Tip

Calculating fields outside
an edit session

You can calculate field values
outside of an edit session. You
cannot, however, undo your
changes.

For more information on field
calculations, see Using ArcMap.

CREATING AND EDITING EVENT DATA

Transforming event
measures using the field
calculator

1. Click the Editor menu on the
Editor toolbar and click Start
Editing if you have not
already started an edit
session.

2. Open the table you want to
start editing.

3. Select the records you want
to update. If you don’t select
any, calculations will be
applied to all records.

4. Right-click the field heading
for which you want to make a
calculation and click
Calculate Values.

5. Use the Fields list and
Functions list to build a
calculation expression. You
can also edit the expression
in the text area below. Lastly,
you can just type in a value
to set the field to.

6. Click OK.
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reference. The default search
tolerance is 0.

The output event table contains
all of the input event table’s
attributes, but the route
identifier and measure location
information is from the target
route reference.

You can choose to have the
resulting table added to the map
as a feature layer, as a
standalone table, or not at all.

Route structure

When transforming events, the
input route structure and target
route structure need not be the
same.

Choosing a tolerance

The larger the tolerance you use,
the more likely an event will be
transformed to the incorrect route
in the target route reference. Use
as small a tolerance as possible to
achieve the best results.
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Transforming events
using the Route Events
GeoProcessing Wizard

1. Click the Tools menu and
click Route Events
GeoProcessing Wizard.

2. Click Transform events from
one route reference to
another.

Click Next.

Click the event layer
dropdown arrow and click
the event layer to be
transformed.

5. Click the Route Reference
dropdown arrow and click
the target route layer.

6. Click the Route ldentifier
dropdown arrow and click
the route identifier.

The route identifier uniquely
identifies each route.

7. Type the search tolerance,
click the dropdown arrow,
then click the appropriate
units.

The tolerance defines how
far an event can be from a
target route in order to be
transformed.

8. Click Next. »

Route Events GeoProcessing Wizard

[2]x]

Choose 3 raute event processing operation, then click
the Next button to chonss options.

© Intersect two route event layers
€ Union bwo route event layers

" DissolvedConcatenate route events

e———(-‘ Transform events from one route reference o another

" Locate point features along routes

" Lacate polygon features slong routes

About transforming events

This operation comverts event
locations from their current route
reference to another route
reference.

Input Output

Mere about iansforming everts... |

By Next > Concel |

Route Events GeoProcessing Wizard

Chooss the inpu route evernt layer to be tansformed:

Sufficiency Ratings Events =

[ Use selected features [ 19 seleoted |

Chaase the target raute layer from the map or brawse for a raute feature class:

©

Route Reference: | routs route refrike

Riute |dentifier:

Specify the search tolerance

1 [ Meters =l

==

ROUTE = 0

< Back I Next > I Canecel

o
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Using the selected
features

When you transform events from
one route reference to another, you
can choose whether you want to
only process the selected set of
features.

Definition queries

When you transform events from
one route reference to another, any
definition queries set up on the
input event layer will be respected.

CREATING AND EDITING EVENT DATA

10.

11.

12.

13.

Click the Browse button and
navigate to a location to save
the output event table.

Alternatively, you can type
the name and location of the
output event table.

Type the names of the output
route location fields if you
want to change the
suggested defaults.

Check whether you would
like to include all the fields
from the input event layer.

Check whether you would
like the output table added
to the map as an event layer,
as a standalone table, or not
at all.

Click Finish.

Arcinfo

E I
v

Route Events GeoProcessing Wizard [ 7] x]
Specify the output route event table:
[E\D et Highurays mdbiT ransform_Dutput Ei—
Route Location Field N,
oule tosston s Addd niw table b map as:
Ficute Idenifisr; [FOUTE £ Laper ]
(B Y eaia l—FM\LE € Standalone Table
€ Do not add
To Measure: THILE
Kesp zero length ine events
Inelude fislds from inpLt event layer Advanced Options.
¢Back [ Fish | Concel |
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Arcinfo

Locating points
along routes

You can use the ArcMap Route
Events GeoProcessing Wizard
to create new point event
tables. The Locate point
features along routes option
finds the route and measure
information of either all or a
selected set of point features
and writes them to a point
event table in the workspace of
your choice. This option is only
enabled when there is one or
more point layers in your map.

To be located successfully, the
points must be located on or
within a specified tolerance of
the routes. The default search
tolerance is 0. You control the
size of the search tolerance by
specifying a distance in
whichever units you prefer.

By default, the output event
table contains the route
identifier and measure location
of the route on which each
point falls, plus all of the
attributes from the input point
feature class. »

Using a route reference
that is not in the map

Use the Browse button to navigate
to the location of a route reference
that has not been added to the map.
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Locating point features
along routes

1. Click the Tools menu and
click Route Events
GeoProcessing Wizard.

2. Click Locate point features
along routes.

Click Next.

Click the point layer
dropdown arrow and click
the point layer to be located.

5. Click the Route Reference
dropdown arrow and click
the route layer.

6. Click the Route ldentifier
dropdown arrow and click
the route identifier.

The route identifier uniquely
identifies each route.

7. Type the search tolerance,
click the dropdown arrow,
then click the appropriate
units.

The tolerance defines how
far around each point the
search will be done.

8. Click Next. »

* @
e———(-‘ Locate point features along rautes Input Output

Route Events GeoProcessing Wizard [7]

(B @ e et s e, e s About locating points

the Next button to choase optians. along routes

This operation derives point
events from point features by
locating the point features
along a route reference,
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 Union bwa route event layers
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" Locate polygon features along routes
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You can choose to not write out
the point attributes. In this case
only the point’s OBJECTID field
will be written to the output
table. This field can be used at
a later time to join or relate back
to the original point attributes.

If a point falls within a given
search radius of more than one
route, you can choose whether
only the closest route location
or all route locations will be
written to the output table.

You can choose to have the
resulting table added to the map
as a feature layer, as a
standalone table, or not at all.

Tip

Using the selected
features

When you locate points along a
route, you can choose whether you
want to process only the selected
set of point features.

Tip

Definition queries

When you locate points along
routes, any definition queries set up
on the input point layer will be
respected.

CREATING AND EDITING EVENT DATA

10.

11.

12.

13.

14.

15.

Click the Browse button and
navigate to a location to save
the output event table.

Alternatively, you can type
the name and location of the
output event table.

Type the names of the output
route location fields if you
want to change the
suggested defaults.

Check whether you would
like to include a distance
field in the output table.

The values in the distance
field will be in the units
specified in Step 7.

Check whether you would
like to include only the
closest route location in the
output table.

Check whether you would
like to include all the fields
from the input point layer.

Check whether you would
like the output table added
to the map as an event layer,
as a standalone table, or not
at all.

Click Finish.

Route Events GeoProcessing Wizard

Speciy the output 1oute event table:

Arcinfo
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Measure: MEASURE
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£ Do not add
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Advanced Options.

< Back I Finish I

cancel |

®

®

145



Arcinfo

Locating
polygons along
routes

You can use the ArcMap Route
Events GeoProcessing Wizard
to create new line event tables.
The Locate polygon features
along routes option computes
the route and measure informa-
tion at the geometric intersec-
tion of polygon data and route
data and writes them to a line
event table in the workspace of
your choice. This option is only
enabled when there is one or
more polygon layers in your
map.

By default, the output event
table contains the route
identifier and the from- and to-
measure information of the

route upon which each polygon

falls, plus all of the attributes
from the input polygon feature
class. You can choose to not
write out the polygon at-
tributes. In this case, only the
polygon’s OBJECTID field will
be written to the output table.
This field can be used at a later
time to join or relate back to the
original polygon attributes.

You can choose to have the
resulting table added to the
map as a feature layer, as a
standalone table, or not at all.
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Click the Tools menu and
click Route Events
GeoProcessing Wizard.

Click Locate polygon
features along routes.

Click Next.

Click the polygon layer
dropdown arrow and click
the polygon layer.

Click the Route Reference
dropdown arrow and click
the route layer.

Click the Route ldentifier
dropdown arrow and click
the route identifier.

The route identifier uniquely
identifies each route.

Click Next. »

Route Events GeoProcessing Wizard [ 7] x]

About locating polygons

Choose & roule event procsssing operation. then click
alang routes

the Mex! button lo choose options.
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What is a zero length line
event?

A zero length line event occurs
when the from- and to-measures
are the same. This can happen in
locating polygons along routes, for
example, when a polygon touches a
route but does not overlap it.

_/

A

zero length
line event

Tip

Using the selected

features

When you locate polygons along
routes, you can choose whether you
want to process only the selected
set of polygon features.

Tip

Definition queries

When you locate polygons along
routes, any definition queries
established on the input polygon
layer will be respected.

CREATING AND EDITING EVENT DATA

8. Click the Browse button and
navigate to a location to
save the output event table.

Alternatively, you can type
the name and location of the
output event table.

9. Type the names of the output
route location fields if you
want to change the
suggested defaults.

10. Check whether you would
like to include zero length
line events in the output
table.

11. Check whether you would
like to include all the fields
from the input polygon layer.

12. Check whether you would
like the output table added
to the map as an event
layer, as a standalone table,
or not at all.

13. Click Finish.

Route Events GeoProcessing Wizard

Specify the oulput route event bale

Arcinfo
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Editing event
tables in ArcMap

You can edit event attributes in
two ways: using the event’s
attribute table or the Attributes
dialog box.

As with editing the attributes of
any feature, editing event
attributes takes place within an
edit session. You start an edit
session by clicking Start
Editing from the Editor menu on
the Editor toolbar. Once you
begin an edit session, you’ll
notice this icon p next to the
Options button on the table
window, indicating the table
can be edited. In addition, »

Tip
Adding the Editor toolbar

To display the Editor toolbar, click
Tools and click Editor Toolbar.

Tip
Saving your edits often

Click the Editor menu and click
Save Edits.

Tip

Dynamic segmentation
When displayed as a feature layer,
editing an event’s route location
field will cause the event’s location
to be dynamically resegmented.
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Editing event records
using the table window

1. Click the Editor menu and
click Start Editing if you have
not started an edit session.

2. Open the event table you

want to edit.

You can open either a
standalone event table or
one that has been added to
ArcMap as a feature layer.
For more information, see
‘Adding route events’ in
Chapter 5.

3. Click the cell containing the
attribute value you want to
change.

4. Type the value and press

Enter.
The table is updated.

D e =] 3
OBJECTID™ NLF_ID ID_MP ACC_DAT [ACC_TIME| INTRSECT| ACCSEVER |AC =
3 1{02000MD0295a 200m-01-04 0159 N Mot Injured Mo
2|02000MD0002a 40.003338 | 2001-01-09 1036 v Passible Injury  |Noi
3| 020001506895a 2.040000 | 2001-01-30 1537 N Fossible Injury  [Noi
4| 020005R0030a 999339 200 -01-04 0742 N Mot Injured Noi
5| 02000002352 14.140000 | 2001-01-14 1618 N Mot Injured Noi
E| 02000150097 1E.240000 | 2001-01-19 0225 N Mot Injured Mol
7| 02000150695 2.060000 | 2001-01-20 1723 N Mot Injured Noi
8| 02000MD0E3S 1.240000|2007-01-20 1645 N Injured Noi
N | 9| 020005R0020 993993 |2001-01-01 |2220 N Mot Injured Hoiw
4 »
Record: ﬂl;l 1 _Plﬂ Shiw; W Selected | Records [0 out of *2000 Seleched ) Options &
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those fields that you can edit
will have a white background
color for the field heading.

You make attribute changes by
clicking a cell and typing a new
value. If you make a mistake,
you can easily undo the edit by
clicking Undo from the Edit
menu.

Editing attributes through the
table window allows you to
quickly make changes to
several records at once. When
you're editing the attributes of
a specific event, you may find it
more convenient to use the
Attribute dialog box, which is
accessed from the Editor
toolbar. To use the Attributes
dialog box with events, you
must first add your events to
ArcMap as a feature layer. For
more information, see ‘Adding
route events’ in Chapter 5.

The Attributes dialog box has
two sides. The left side lists the
features you have selected.
Features are listed by their
primary display field and are
grouped by layer name. The
right side shows the attribute
field names and their values. »

For more information on table
editing techniques, such as copying
and pasting records and making
simple and advanced field
calculations, see Using ArcMap.

CREATING AND EDITING EVENT DATA

Add|ng new event B Attributes of ACCDET Events M=
. OBJECTID:| _ NLF_ID ID_MP ACC_DAT | ACC_TIME] INTRSECT|ACCSEVER[AC(~
records using the table 3152 [ 2400015 0035 11700002001 0821|1815 N o N
. 7153 | 24000150095 4540000 [2007-0923 | 1621 N i N
window 3154 24000150095 3110000 [Z001-01-05_ | 1148 [ [iE] N
7156 | 24000150095 1530000 [2007 0140|0823 [ il N
. . 3156 | 24000150095 3 540000 [ 200101061819 [ i N
1. Click the Editor menu and 3157 | 24000150095 2.430000[2001-0924  [0800 N [l N
. . f 3150 | 24000150055 4 270000 [2001 0830 0T a [ i N
click Start Editing if you have 3153 | 24000150095 3110000 (200108120756 [ [ N
not started an edit session. : | _>IZI
2. Open the event table you Record: 14] 4[| _>|_»fj Shanr [ 8l Selected | Records (Dot of 3157 Selected ] Optiors + | #
want to edit. é
3. Click the arrow on the right to 0
move to the end of the table.
4. Click a cell in the last record
and type in a new value.
Note: If your events table has
been added to ArcMap as a
feature layer, the new event
will appear on the map once
valid route location values
have been set. For more
information, see ‘Adding
route events’ in Chapter 5.
Deleting event records B9 Attributes of ACCDET Events M=
. . BBJECTID ] NLF_ID ID_MP ACC_DAT | ACC_TIME] INTRSECT|ACCSEVER[ACTS
using the table window 1515 0300015035 560000 | 200108102041 N Taed Bl
1519|3000 0655 4560000/ 20070812 0124 N Motlniwed | Mo
. . 1520| 03000150635 4 B0 20010227 | 021d [ Iriured Norr
1. Click the Editor menu and 1521 | 02000150695 4570000(2001-0404 1704 N NLl\n\uled Mo
; e B 1522 | TAD0IS RS 4 BFO000| 2001044017 | 0135 [ Irjured Norr
click Start Editing if you have 1523 03000150635 4.580000[ 20010521 0717 [ NLt\n\uled Drug
not started an edit session. 1524 03000150695 4600000/ 2001-02-21  [1916 1] Passible Injury Norr
1525 | DAND0IS RS 4 BODON0 200106231328 N Fiossible Iniunf Nor
2 Open the event table you 1526 | U3000I50655 4500000 200106251518 N Notiriwed | Nor =]
. I
want to edit. scord 14] 4 2| Show[A1 Selected | Rsconds (4 outof 3155 Selectad ) Options ~| &
3. Select the records you want to
delete. Press and hold the Ctrl 9
key while clicking to select
more than one record.
4. Press the Delete key on the
keyboard.
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When you’ve completed your
edits, you can save them and
end the edit session.

Tip

Events as a feature layer
For events to be edited with the
Attributes dialog box, they must be

displayed in ArcMap as a feature
layer.

Tip

Noneditable fields

If you are editing your events after
they have been added to the map as
a feature layer, some fields will not
be editable. These are the fields
that are generated by the dynamic
segmentation process: Shape,
Loc_Error, and Loc_Angle.

Tip

Noneditable tables

Some event tables cannot be
edited—for example, delimited text
files and tables accessed through
an OLE DB connection.
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Editing event records
using the Attributes
dialog box

1. Click the Editor menu and
click Start Editing if you have
not started an edit session.

2. Click the Edit tool.

3. Select the events whose
attributes you want to edit.

4. Click the Attributes button.

5. Click the primary display
field of the event feature for
which you want to modify an
attribute value.

6. Click the value you want to
modify.

7. Type a new value and press
Enter.

The attribute is modified for
the event feature.

J Editor * ”|T| .? -

@

el Je =)

o

h e )

= &ZCDET Efents Propert: Walue -
- 03000150195 DISTOIR ¥l
-03000I50195 IC_MP
¢\ 03000150195 aCC_DAT 2001-10-04
El-PAYCOND Events ?L(IZI\(JZE:I[—IIQE I'iIESnBIntersection
-- 03000150095 TMTERMLM
- 03000150095 RAMPMOYE Mat Applicable —
IMTRSECT ]
ACCSEVER Possible Injury
aCC_COMD Hormal
PECSIMNIR u]
PECSEILL u]
Doz _TMIR. 1
DOC_KILL 0 -
5 features 4« | 3 A
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For more information on editing
attributes with the Attributes dialog
box, see Editing in ArcMap.

CREATING AND EDITING EVENT DATA

Deleting event records
using the Attributes
dialog box

1. Click the Editor menu and
click Start Editing if you have
not started an edit session.

2. Click the Edit tool.

3. Select the event you want to
delete.

4. Click the Attributes button.

Right-click the primary
display field of the event
feature you want to delete
and click Delete.

J Editor = ”T| a? -

EOEEE

0

Attributes B
- ACCDET Events Propert Yalue -
B OBJECTID 1233
Highlight MLF_IC 03000150095
Foom To ROLLFRME Checkk AR
REPORTMG 0105305197
Copy DRUNITL 01
Paste DRUMITZ oz
COUNTY Baltirmore
Hnselect IDRTENG 95
Delete IDPREFLA Inkerstate Rouke
MPSLUFFLA
LiZi5_MILE 0.81
LiZiaMILDR. M
DISTAMCE 1]
FEETMILS M =
1 features ';T" - B | »
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Glossary

alias

Another name for a field in a table.

attribute

1. A piece of information describing a map feature. The attributes of a route might include its route
identifier, its measure length, the day it was built, and so on.

2. A column in a database table.

bookmark

See spatial bookmark.

CAD

See computer-aided design.

calibration

A procedure that recalculates route measures by first setting the measure value at known locations
(points) and then interpolating and/or extrapolating all other measure values.

Catalog tree

Contains a set of folder connections in ArcCatalog that provides access to geographic data stored
in folders on local disks or shared on a network. It also includes folders that let you manage
database connections and coordinate systems. The Catalog tree provides a hierarchical view of the
geographic data in those folders.

computer-aided design (CAD)

An automated system for the design, drafting, and display of graphically oriented information. Also
known as computer-aided drafting.

concatenate events

Combines event records in tables where there are events on the same route that have the same
value for specified fields; concatenate events will only combine events in situations where the to-
measure of one event matches the from-measure of the next event. Concatenate events is available
for line event tables only.
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coordinate system

A method for specifying the location of real-world features on the
surface of the earth.

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
ArclInfo.

database management system

A set of computer programs for organizing the information in a
database. A database management system supports the
structuring of the database in a standard format and provides
tools for data input, verification, and storage.

dissolve events

Combines event records in tables where there are events on the
same route that have the same value for specified fields; dissolve
events combines events when there is measure overlap. Dissolve
events is available for both line and point event tables.

dynamic segmentation

The process of computing the map location (shape) of events
stored in an event table and displaying them on a map. Also
known as DynSeg.

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 set of tools that allows you to create and modify features and
their attributes in ArcMap.
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end hatch definition

A special type of hatch definition that draws hatch marks only at
the low and high measure of a linear feature.

event

See route event.

event overlay

An operation that produces a route event table that is the logical
intersection or union of two input route event tables. Event
overlay is one way to perform line-on-line, line-on-point, and
event point-on-point overlays.

event table

See route event table.

event transform

See transform events.

extrapolation

In the context of linear referencing, this refers to the calculation
of measure values on a route beyond where measure values are
currently known.

feature

A representation of a real-world object that can be displayed in a
layer on a map.

feature class

An object class that stores features and has a field of type
geometry.

feature dataset

A collection of feature classes that shares the same spatial
reference.
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field

A column in a table. Each field contains the values for a single
attribute.

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 a relational
database management system.

hatch class

A container for hatch definitions.

hatch style

Stores the symbols and settings of the hatch definitions that
make up a hatch class.

hatches

A series of vertical line or marker symbols displayed on top of
features at an interval specified in route measure units.

hatching

A type of labeling that is designed to post and label hatch marks
or symbols at a regular interval along measured linear features.

index

Created for an attribute or group of attributes in a feature class or
table to improve query performance. Feature classes can also
have spatial indexes that improve spatial query performance.

interpolation

In the context of linear referencing, refers to the calculation of
measure values for a route between two known measure values.

GLOSSARY

intersect

The topological integration of two spatial datasets that preserves
features that fall within the area common to both input datasets.
That is, intersect produces the logical AND between the input
datasets. Compare with union.

join
The process of attaching tabular data. The join process allows

data from a layer or table (the join table) to be appended to a
selected table or layer (the target table).

layer

A collection of similar geographic features—such as highways,
rivers, lakes, counties, or cities—of a particular area or place for
display on a map. A layer references geographic data stored on a
data source, such as a shapefile, and defines how to display it.
You can create and manage layers as you would any other type of
data in your database.

line event

A feature that describes a portion of a route; it uses a from- and
to-measure value. Examples include pavement quality, salmon
spawning grounds, bus fares, pipe widths, and traffic volumes.

linear feature

A geographic feature represented by a line. A line connects two
or more X,y coordinate pairs. Rivers, roads, and electric and
telecommunication networks are all linear features.

linear referencing

A simplified method for storing geographic data by using a
relative position along an already existing linear feature. Location
is given in terms of a known linear feature and a position, or
measure, along it. Linear referencing is an intuitive way to
associate multiple sets of attributes to portions of linear features.
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linear referencing method

A way to identify a location along a route with respect to a known
point.

line-on-line overlay

In linear referencing, this involves the overlay of two line event
tables to produce a single line event table. The new event table
can be the logical intersection or union of the input tables.

line-on-point overlay

In linear referencing, a line-on-point overlay involves the overlay
of a line event table and a point event table to produce a single
point event table. The new event table can be the logical
intersection or union of the input tables.

map

A graphical presentation of geographic information. It contains
geographic data and other elements, such as a title, North arrow,
legend, and scalebar. You can interactively display and query the
geographic data on a map and also prepare a printable map by
arranging the map elements around the data in a visually pleasing
manner.

Map Tips
Displays onscreen descriptions of map features when you pause

the mouse pointer over the feature.

measure

See route measure.

measure location fields

Either one or two fields in a table that describe the position of an
event along a route.

NaN

Not a number.
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OLE DB provider

Object Linking and Embedding Database provider. Each provider
communicates with and retrieves data from a different database,
but you can work with data retrieved by any provider in the same
way. Typically, providers can only retrieve nonspatial data.
However, if an OLE DB provider can retrieve geographic data in
OpenGIS format, you can work with that data in ArcInfo.

overlay events

See event overlay.

point event

A feature that occurs at a precise point location along a route; it
uses a single measure value. Examples include accident locations
along highways, signals along rail lines, bus stops along bus
routes, and pumping stations along pipe lines.

point-on-line overlay

See line-on-point overlay.

polyline

A two-dimensional feature representing a line containing one or
more line segments—that is, any line defined by three or more
points. Line features, such as boundaries, roads, streams, and
streets, are usually polylines.

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 or transforms locations
expressed as latitude and longitude values to x,y coordinates.
Projections cause distortions on one or more of these spatial
properties: distance, area, shape, and direction.
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raster

Represents any data source that uses a grid structure to store
geographic information.

river addressing

In hydrology applications, another name for linear referencing.
River addressing allows objects, such as field monitoring
stations, which collect information about water quality analysis,
toxic release inventories, drinking water supplies, flow, and so on,
to be located along a river or stream system.

route

Any linear feature, such as a city, street, highway, river, or pipe,
that has a unique identifier and a measurement system stored
with the geometry.

Route Editing toolbar

A set of tools that allows you to create and modify routes in
ArcMap.

route event

A geographic feature occurring along a linear feature (route).
There are two event types: line and point. A route event’s shape
is determined using dynamic segmentation.

route event source

The result of the dynamic segmentation process. A route event
source serves an event table as a dynamic feature class. Every
row in the table is served as a feature whose shape is calculated
when needed. For example, a route event source can act as the
basis of a feature layer in ArcMap.

route event table

A table that stores route locations and their attributes. A route
event table, at a minimum, consists of a route identifier field and a
measure location field (point events) or fields (line events).

GLOSSARY

route feature class

See route reference.

route identifier

A numeric or character value used to identify a route.

route location

A discrete location along a route (point) or a portion of a route
(line). A point route location uses only a single measure value to
describe a discrete location along a route. A line route location
uses both a from- and to-measure value to describe a portion of a
route.

route measure

A location along a route. Typically, a route measure is the
distance (in feet, meters, miles, and so on) from the start point of a
route. In some cases, however, measure values are nondistance
based (e.g., seismic shotpoints).

route measure anomalies

Route measure values that do not adhere to the expected
behavior. They can often be fixed with ArcMap route editing
tools.

route reference

A collection of routes with a common system of measurement
stored in a single feature class (e.g., a set of all highways in a
county).

scale

The relationship between the dimensions of features on a map
and the geographic objects they represent on the earth,
commonly expressed as a fraction or a ratio. A map scale of
1/100,000 or 1:100,000 means that one unit of measure on the map
equals 100,000 of the same units on the earth.
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selected set

A subset of features in a layer or records in a table. ArcMap
provides several ways to select features and records graphically
or according to their attributes.

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.

sketch

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.

shapping environment

The automatic intersecting of disjointed lines or nodes that arise
when map data is being digitized or scanned.

spatial bookmark

In ArcMap, identifies a particular geographic location that you
want to save and refer to later—for example, a study area.

spatial domain

Describes the range and precision of X,y coordinates and z- and
m-values that can be stored in a feature dataset or feature class in
a geodatabase.

spatial reference

Describes both the projection and spatial domain for a feature
dataset of a feature class in a geodatabase.
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SQL

Structured Query Language. A syntax for defining and
manipulating data from a relational database. Developed by IBM
in the 1970s, it has become an industry standard for query
languages in most relational database management systems.

stationing

In the pipeline industry, another name for linear referencing.
Stationing allows any point along a pipeline to be uniquely
identified.

Structured Query Language
See SQL.

symbol

A graphic pattern used to represent a feature. Many
characteristics define symbols, including color, size, and shape of
the symbol used.

table

A set of data elements that has a horizontal dimension (rows) and
a vertical dimension (columns) in a database. A table has a
specified number of columns but can have any number of rows.

topology

The model used to describe how features share geometry. It is
also the mechanism for establishing and maintaining topological
relationships between features and feature classes. ArcGIS
implements topology through a set of validation rules that
defines how features share geographic space and a set of editing
tools that works with features that share geometry in an
integrated fashion.
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transform events

An operation that produces a new table by copying and
transforming events from one route reference to another. This
allows the events to be used with a route reference having
different route identifiers and/or measures.

union

The topological integration of two spatial datasets that preserves
features that fall within the area common to either input dataset.
That is, union produces the logical OR between the input
datasets. Compare with intersect.

Universal Transverse Mercator
See UTM.

UTM

Universal Transverse Mercator. A projected coordinate system
that divides the world into 60 north and south zones, six degrees
wide.

vector

A coordinate-based data structure commonly used to represent
linear geographic features. Each linear feature is represented as
an ordered list of vertices.

vector model

A representation of the world using points, lines, and areas.
Vector models are useful for representing and storing discrete
features, such as buildings, pipes, or parcel boundaries.

vertex

A point that joins two segments of a feature.

GLOSSARY

wizard

A tool that leads a user step by step through an unusually long,
difficult, or complex task.

workspace

A container for geographic data. This includes a folder that
contains shapefiles, an ArcInfo workspace that contains
coverages, a personal geodatabase, or an ArcSDE database
connection.

zero length line event

A line event whose from-measure is equal to its to-measure. This
can happen, for example, when locating polygons along routes
and the polygon touches a route but does not overlap it.
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Index

A

Alias
defined 153
ArcCatalog 47, 48, 70, 73
ArcInfo Workstation 48
ArcSDE
storing routes 48
ArcToolbox 47, 48, 73
calibrating routes with points 67
creating routes from existing lines 61
Attributes 5
defined 153
storing multiple sets 42

Bookmark. See Spatial bookmark

Cc

CAD (Computer-aided design) 61, 68
defined 153
input feature class 11
Calculating route measures with points. See
Calibrating routes
Calibrate Routes Wizard 11, 68, 70
Calibrating routes
described 50, 67, 117
digitizing points
order of 118
undoing 117
disjointed routes 51, 118
using measure distance 51, 67
using shortest path distance 50, 67
Calibration
defined 153
Catalog tree
defined 153
Complex route
creating 113

Computer-aided design 153. See CAD
Concatenate events
defined 153
described 128
Convert Hatches to Graphics command
adding 96
Coordinate priority 48
Coordinate system
defined 154
described 43
Coordinates or measures out of bounds 114
Coverage
defined 154
Coverage route system
migrating to a geodatabase 73-76
Coverage to Geodatabase tool
in ArcToolbox 73
Create Routes Wizard 11, 62, 63

D

Data
organizing
in ArcCatalog 10
storing
as a multipoint feature 40
as a point feature 40
as a polygon feature 40
as a polyline feature 40
Database management system
defined 154
Decimals
number displayed 123
Definition queries 140, 143
Display symbol
changing 20
Dissolve events
described 128
Dissolve operation
defined 154
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Dynamic segmentation. See also Route events

advanced options 108
defined 154

described 40, 105

using attribute indexes 107

E

Edit session
defined 154
Edit Sketch Properties 121
Editor toolbar
adding 110, 148
defined 154
Edits
saving 38, 148
End hatch definition
defined 154
described 83
view 88
Event. See also Route events
defined 154
Event data
aggregating 128
editing 131
storing
in dBASE tables 126
in geodatabases 126
in INFO tables 126
in text files 126
Event layers
saving 108
Event measures
transforming 129, 141-142

with the field calculator 141

updating 129
Event overlay
defined 154
Event records
adding

using the table window 149
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Event records (continued)
deleting
using the table window 149
with the Attributes dialog box 151
editing
using the Attributes dialog box 150
using the table window 148
Event table. See also Route event tables
defined 154
Event transform. See also Route events
defined 154
Events. See Route events
Existing routes
editing 119
Extrapolation
defined 154

F

Feature class
defined 154
described 43
using as a template 55
Feature dataset
defined 154
described 43
with multiple route feature classes 43
Features
defined 154
described 1
modifying 121
splitting or merging 41
storing as relative locations 41
Field names 76
Fields
calculating 141
defined 155
noneditable 150
Folder connection
creating 10
From/To measures
setting 122

G

Geodatabase
defined 155
Geographic data
modeling 40
Graphics
saving 98
Grid size 53

H

Hatch class
associating a SQL query 92
defined 155
described 83
removing 95
saving as a hatch style 102
view 86
Hatch definition
copying 95
view 87
Hatch Orientation dialog box 90
Hatch Placement Options dialog box 89
Hatch style
applying to a hatch class 103
creating in the Style Manager 101
defined 155
described 101
saving 102
Hatch Style dialog box
accessing 102
Hatches 91-92
converting to graphics 96, 98
creating and managing 85
defined 155
described 91-92
displaying 91
generating text with a script 99
importing 94
intervals of 84
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Hatches (continued)
manipulating text 99
nonappearing 93
overlapping with labels 93
scaling with the map 94

stopping the drawing process 93

Hatching
defined 155
described 83
distance-based measures 83

nondistance-based measures 83

options 84

1d field
deleting 60
Identify Route Locations tool
adding 22, 79
not enabled 80
Index
defined 155
Input width
described 134
Interpolation
defined 155
Intersect
defined 155
events. See Overlay events

J

Join
defined 155

L

Label Settings dialog box 90
Layer

defined 155

described 77

INDEX

Layer dropdown list
using 80
Line event
defined 155
described 44
displaying on a map 28. See also Dynamic
segmentation
Line-on-line overlay
defined 156. See also Overlay events
Line-on-point overlay
defined 156. See also Overlay events
Linear feature
defined 155
described 39
Linear referencing 45
defined 155
described 39
highways and streets 2
oil and gas exploration 5
pipelines 6
railways 4
transit 3
water resources 7
Linear referencing method
defined 156
described 45

M

M domain
choosing 52
Make Route command
described 34, 112
Map
defined 156
Map document
existing
opening 19
Map Tips
defined 156
remeasuring portion of a line 123

Measure distance. See Calibrating routes
Measure location fields
defined 156
Measures. See also Route measures
defined 156
described 40, 43
out of bounds 114
setting as distance 121
unknown (NaN) 43

N

NaN
calculating 120
defined 156
described 43

(o)

OBJECTID field 133, 137
OID field 134
OLE DB provider
defined 156
Overlapping segments
preserving 116
Overlay events. See also Route events
defined 156
line-on-line 126
line-on-point 127

P

Point events

defined 156

described 44

displaying on a map 27. See also Dynamic

segmentation

Point features

locating along routes 130, 144-145
Point-on-line overlay

defined 156
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Polygon features
locating along routes 131, 146-147
Polyline
defined 156
described 43
storing a measurement system 43
with multiple, connected paths 43
with multiple, disjointed paths 43
with one path 43
Precision 56, 64
Projection
defined 156

R

Raster
defined 157
Reference scale
setting 94
Route data
adding to a map 20, 32
calibrating 15
creating 11
measure values are known 49
measure values are not known 48
migrating
to a geodatabase 73-74
querying 79
Route Editing toolbar
adding
using the Customize dialog box 110
using the Editor menu 110
defined 157
Route event. See also Route events
defined 157
Route event source
defined 157
Route event tables
automated techniques 126
concatenating 128
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Route event tables (continued)
creating
in a geodatabase 132-133
in ArcCatalog 132-133
indBASE 134
in INFO 135
defined 157
described 44, 125
dissolving 128
editing in ArcMap 148-149
intersecting 127
Route events
adding to amap 107. See also Dynamic
segmentation
aggregating 139
described 44, 107
displaying 107
dissolving and concatenating 139-140
editing 148
overlaying 136-137
intersect 136
union 137-138
querying 29
transforming 142-143
Route Events GeoProcessing Wizard
aggregating events 139. See also Dissolve
events, Concatenate events
locating points along routes 144—145. See
also Point features
locating polygons along routes 146-147. See
also Polygon features
overlay events 136. See also Intersect,
Union
transforming events 142-143. See also
Transform events
Route feature class
creating
in a geodatabase 54
in an existing feature dataset 57
defined 157

Route identifier
creating an index 57, 59
defined 157
described 78
saving 78
setting 21, 35, 78, 82
values 80
Route location
defined 157
described 44, 107
finding 24, 82
identifying 23, 80
labeling 81
Route measure. See also Route measures
defined 157
Route measure anomalies
defined 157
described 25, 104
displaying 25, 104
using a scale range 104
using a SQL query 104
Route measure units
converting 36
Route measures. See also Measures
calculating using points 50. See also
Calibrating routes
editing
with an edit sketch 121
setting 119
using Apply Factor 120
using Calculate NaN 120
using Drop Measures 120
using Offset 120
using Set As Distance 119
using Set Direction as M 120
using Set From/To 120
Route reference. See also Linear referencing
method
defined 157
multiple 129
using one not in the map 144
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Route structure 142
Routes
calibrating with points 67-69
creating 111
by merging linear features 48
from existing lines 61-62
defined 157
described 43, 48
editing 32
making from selected features 34, 111
realigning 122

SQL
defined 158
Standalone feature class

creating to store routes 54-57
Starting priority. See Coordinate priority

Stationing
defined 158
Storing routes 48

Symbol
defined 158

Vv

Vector
defined 159
described 40
Vector model
defined 159
described 41
Vertex
defined 159

recalibrating 37 T W
remeasuring 123
storing 48 Table Wizard
defined 158 defined 159
S noneditable 150 Workspace
Target annotation creating 135
Scale nonappearing 98 defined 159

defined 157

Target feature class

Segmented data 41 setting 33 Z
Selected set Tolerance
defined 158 choosing 142 Zero length line event
Shapefile Toolbars defined 159
creating to store routes 58 adding 33 described 147

defined 158
Shortest path distance 67. See Calibrating
routes
Shotpoint
described 5
Simple route
creating 111
Sketch

Topology 45
defined 158
described 45

with multiple linear referencing methods 45
Transform events. See also Route events

defined 158

defined 158 u
Snapping environment Union

defined 158 defined 159
Spatial bookmark events. See Overlay events

defined 158 Universal Transverse Mercator (UTM)
Spatial domain defined 159

defined 158 UTM (Universal Transverse Mercator)

Spatial reference
defined 158

INDEX

defined 159
described 43
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