ArcGIS 9

Getting Started With ArcGIS




Copyright © 1999-2004 ESRI
All rightsreserved.
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.

Theinformation contained in this document is subject to change without notice.

CONTRIBUTING WRITERS
Scott Crosier, Bob Booth, Katy Dalton, Andy Mitchell, Kristin Clark

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 aminimum, use, duplication, or disclosure by the U.S. Government is
subject to restrictions as set forth in FAR 852.227-14 Alternates |, 11, and 111 (JUN 1987); FAR 852.227-19 (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, ArcView, ArcIMS, SDE, the ESRI globelogo, ArcGIS, Arcinfo, ArcSDE, ArcCatalog, ArcEditor, ArcMap, ArcToolbox, ArcPress, 3D Analyst,
ModelBuilder, GIS by ESRI, the ESRI Press logo, ArcData, www.esri.com, www.geographynetwork.com, and Geography Network 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 Getting to know ArcGIS
Introduction 3

1 Welcometo ArcGIS 5

What can you dowithArcGIS? 6
Unique projectsto daily business 9
Tasksyou performwithArcGIS 11
Tipsonlearning ArcGIS 16

2 Exploring ArcCatalog and ArcMap 17
Introducing ArcCatalog 18
Viewing datainArcCatalog 19
Connecting to your data 20
Introducing ArcMap 24
Working withmaps 25
Exploringamap 26
Adding alayertoamap 29
Adding features from adatabase 30
Changing how featuresaredrawn 31
Adding labelstoamap 34
Working with the map layout 36
Savingamap 42
Printingamap 43
What'snext? 44

3 Exploring GIS data 45

Geographic datamodels 46
Formats of featuredata 50



Conducting a GIS project

4 Planning a GIS project 65
What isGlSanalysis? 66
ThestepsinaGlSproject 69
Planning your project 71

5 Assembling the database 77
Organizing the project database 78
Adding datato the project folder 83
Previewing thedatain ArcCatalog 88
Examining thedatainArcMap 93
Cleaning up the Catalogtree 106

6 Preparing data for analysis 109
Data preparationtasks 110
What are coordinate systems? 111
Defining the coordinate system for the elevation data 113
Preparing your scripting environment 121
Projecting theriver shapefile 122
Exporting the river shapefile to the geodatabase 128
Digitizing the historic park 130
Merging the parcel layers 150

GETTING STARTED WITH ARCGIS



7 Performing the analysis 157
Setting up for analysis 158
Delineating the area the plant site should be within 159
Delineating the areas the plant site should be outside of 163
Finding the parcelsthat meet thelocation criteria 179
Finding the vacant parcels 183
Finding suitable parcels near roads and near the wastewater junction
Finding suitable parcels meeting therequired total area 196
Reviewing the analysisresults 200

8 Presenting theresults 207
Designingthemap 208
Setting up themap page 210
Creating theoverviewmap 218
Creating the map of suitable parcels 224
Creating the map of highly suitable parcels 230
Creating the parcel report 242
Adding thelist of sitecriteriatothemap 245
Adding the map elements 246
Saving the map and printingit 260
What'snext? 262

186






Getting to know ArcGIS

Section 1






Introduction

Welcome to Getting Started with ArcGIS. This book is intended to help you
get started using ESRI® ArcGIS® software and to illustrate the methods and
proceduresinvolved in conducting ageographicinformation system (GIS)
project. If you are new to GIS, this book is a great place to start—you can
learn how to use a GIS to solve problems while you are learning to use
ArcGIS.

Thisbook isdivided into two sections. Thefirst section, * Getting to know
ArcGIS, discusses the basics of ArcGIS and GIS data. The second section,
‘Conducting a GI S project’, begins with Chapter 4, ‘ Planning a GI S project’,
and isa sample GIS project that you can work through. The project is
designed to et you work at your own pace, without the need of additional
help. Readers who wish to complete the entire GIS project section of the
book should plan to spend about eight hours of focused time on the project.

In order to get started, you will need ArcGISinstalled on a Windows®
machine. You will also need to install the ArcTutor tutorial data.on your
machine or on a networked drive. Proceed to Chapter 1, ‘Welcome to
ArcGIS', when you are ready to get started.






Welcome to ArcGIS

IN THIS CHAPTER

e What can you do with ArcGIS?

e Unique projects to daily business
e Tasks you perform with ArcGIS

e Tips on learning ArcGIS

Welcometo ArcGIS, ESRI’s premier GIS software. You can do virtually
any GISjob at any scale of complexity with ArcGIS, from conducting a
single analysis project on your own to implementing a vast, multiuser,
enterprisewide GIS for your organization.

Usethis book to learn what GISisall about, and in just a short time you can
begin to apply ArcGISfor all of your GIS needs.

Today, GISisused by thousands of different organizations and hundreds of
thousands of individuals to access and manage fantastically varied sets of
geographically related information.

In this chapter, you will find samples of real-world uses of ArcGIS, a brief
discussion of the different ways GIS is used, some examples of how
ArcGISletsyou use central GIS functions, and finally, some directionsfor
learning more about ArcGIS.



What can you do with ArcGIS?

A water department finds
the valvesto isolate a
ruptured water main.
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A tax assessor’s office
produces land use maps for
appraisers and planners.

A police department studies
crimepatternsto intelligently
deploy its personnel and to
monitor the effectiveness of

neighborhood watch programs.

An engineering department
monitorsthe condition of roads
and bridges and produces
planning mapsfor natural
disasters.

il 2 A transit department produces
" dm|  mapsof bicycle paths for
commuters.

TR

i

A wastewater department
prioritizes areas for repairs
after an earthquake.
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A telecommunications A hydrologist monitorswater
company studiestheterrainto quality to protect public health.
find locationsfor new cell

phone towers.

A pipeline company findsthe
least-cost path for a new
pipdine.

A biologist studiestheimpact
of construction planson a
watershed.

Ané€lectric utility modelsits A meteorologist issues
circuitsto minimize power loss warnings for countiesin the
and to plan the placement of path of a severe storm.

new devices.
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A business eval uates | ocations A policedispatcher findsthe
for new retail outlets by fastest route to an emergency.
considering nearby

concentrations of customers.

An emergency management
agency plansrelief facilitiesby
modeling demand and
accessibility.

A water resource manager
traces upstream to find the
possible sources of a
contaminant.

A firefighting team predicts
the spread of aforest fire using
terrain and weather data.
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Unique projects to daily business

You can use ArcGlISin different ways, depending on the
complexity of your needs.

Some people use ArcGI S primarily as a single-user mapping
and analysistool, usually in the context of awell-defined,
finite project. Thiscommon use of ArcGISis sometimes
called project GIS. Other people use ArcGIS in amultiuser
system designed to serve an organization’s ongoing needs
for geographic information. Multiuser GISis sometimes
divided into departmental and enterprise GIS according to a
system’slevel of complexity and integration with the day-
to-day operation of an organization.

This book presents ArcGIS in the context of project GIS
because a project is a good, self-contained way to explore a
variety of basic GIS functions.

Project GIS

In aGIS analysis project, an analyst faces a variety of tasks
that can be grouped into four basic steps.

Thefirst step isto convert a question, such as“Whereis
the best place for anew building?’ or “How many potential
customers are near this store?’, into a GI S database design
and analysisplan. Thisinvolvesbreaking the questioninto
logical parts, identifying what layers of datawill be needed
to answer each part, and developing a strategy for
combining the answers to each part of the question into a
final answer.

The next step isto create a database that contains the
geographic data required to answer the question. This may
involve digitizing existing maps, obtaining and translating
electronic data from a variety of sources and formats,
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making sure the layers are of adequate quality for the task,
making sure the layers are in the same coordinate system
and will overlay correctly, and adding items to the data to
track analysis result values. Personal workspaces of file-
based data and persona geodatabases are used to organize
project GI S geodatabases.

The next step isto analyze the data. This usually involves
overlaying different layers, querying attributes and feature
locations to answer each logical part of the question,
storing the answers to the logical parts of the question, and
retrieving and combining those answers to provide a
complete answer to the question.

Thefinal step in a project-based analysisisto
communicate the results of the analysis, usually to people
who do not use GIS and who have different levels of
experience in dealing with maps. Maps, reports, and graphs
are al used, often together, to communicate the answer to
the question.

Multiuser GIS

In amultiuser GIS, people in an organization—from afew
in asingle office to hundredsin different branches—use
GISin different waysto support their daily tasks.

Departmental GIS refers to systems developed within a
single department to support a key function of the
department. For example, a planning department might
routinely use GIS to notify property owners of proposed
zoning changes near their property.

A departmental GISisusually managed withinthe
department and often has specialists devoted to different



tasks. For example, a department might have its own
system administrator, digitizer, and GIS analyst.
Departmental GISis often customized to automate and
streamline procedures. For example, a planning department
could use a GI S application that finds the names and
addresses of parcel owners within a designated area and
automatically generates notification letters.

An enterprise GI S spans departments in an organization.
These large systems support multiple functions of an
organization, from daily business to strategic planning. An
enterprise GISis usually managed as a part of the
organization’s information technology infrastructure. For
example, acity’s enterprise GI S integrates the business
functions of building and maintaining the city. The
engineering department builds the infrastructure for a
subdivision using the same geodatabase that the planning
department and assessor use to do their jobs.

An organization’s entire network becomes the platform for
an enterprise GIS. To provide access to many users, an
enterprise GI S stores datain commercia relational
database management systems (RDBMSs), such as
Oracle®, Informix® Dynamic Server, and

Microsoft® SQL Server™, that have been spatially enabled
by ESRI's ArcSDE® (formerly SDE®) software.

Using ArcSDE allows GIS data to be viewed and edited by
many people simultaneously. To make the most of a
networked system’s capabilities, multiple seats of key
applications, such asArcCatalog™, ArcMap™, and
ArcToolbox™ are deployed on desktop machines across
an organization. Servers supply them with data and perform
processor-intensive tasks.
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The functions of amultiuser GIS are similar to those of a
project GIS but on alarger scale and operating in a
continuous, cyclical fashion. Planningiscrucial for multiuser
systems, but the rewards—including increased operational
efficiency, better allocation of scarce resources,
consistency of information, and better-informed
decisions—are tremendous.

GETTING STARTED WiTH ARcGIS



Tasks you perform with ArcGIS

Whether you use GISin aproject or multiuser environment,
you can use the three ArcGI S Desktop applications—
ArcCatalog, ArcMap, and ArcToolbox—to do your work.

ArcCatalog isthe application for managing your spatial data
holdings and database designs and for recording and
viewing metadata. ArcMap is used for al mapping and
editing tasks, aswell as for map-based analysis.
ArcToolbox is used for data conversion and geoprocessing.

Using these three applications together, you can perform
any GI S task, simple to advanced, including mapping, data
management, geographic analysis, data editing, and
geoprocessing.

ArcCatalog

ArcCatalog lets you find, preview, document, and organize
geographic data and create sophisticated geodatabases to
store that data.

) ArcCataloq - D-\ESRINGampleMaps\D ata\AfricaHorn [_[O]x]
J File Edit Yiew Go Took Help ‘
e p@mBEX LETEo as v[[aadee &
Location: [0 AESRINSampleMapstDatabaficaHom =] |
| sechess:  [E5FI 5 0= TR T
x|l Contents | Preview| Metadata]
Name | Tupe |

F2 Siomeiy, middlseasteniry Shapefils

Sfhomet, afiica Shapefile

afhamety athormriv Shapefils

athomlak afhormrds Shapefile

afhomids afhorrlake Shapefilz

afhamiiv athorncty? Shapefils

africa athamatry Shapefils

middleeas | | B2 afhorncity Shapelile

=8 sthomde— | B8 ahomshd Raster Dataset
] & afhomshe 158 sthorndem Raster Dataset
| g ClarkCo
K B ]|
A4
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ArcCatalog provides aframework for organizing large and
diverse stores of GIS data.

Different views of your data help you quickly find what
you need, whether it isin afile, personal geodatabase, or
remote RDBMS served by ArcSDE.

M Hunimes diml L Fluoel fuea

Dt
— i e h

= gl

'_“‘ Contents  Preview I Metadatal

1A

Contents | Previewl Metadatal |
| ‘

0

Contents  Preview |Metadata|

FID | Shape™ | FIPS_CNTRY| CNTRY_MAME SOVEREIGN Fa
11 0| Polygon AG Algeria Algeria
1|Polpgan Al Angala Angola
2 |Polpgon BC Botzwana Botswana
3| Palpgon BM Eienin Eienin
e 4| Polpgon BY' Brurundi Biurundi
5|Polpgon Ch Chad Chad
E|Polpgan CF Congo Congo
7 |Polpgan CG Zaire Zaire -
8| Palpgon Chd Cameroon Cameroon "—‘——;IJ
9| Folpgon CH Comoros Comoros L4
10|Palygon CT Central African Aepublic |Central African Aepublic
11 |Palygon ol Diibouti Drjibouti
12| Polygon EG Eqypt Egypt
13| Polpgon EK Equatorial Guinea E quatorial Guinea
14| Polpgon ER Eritrea Eritrea
15 |Palygon ET Ethiopia Ethiopia LI

. —
Record ﬂ;ll 1 _blil Show:W Selectedl Fiecords [of 55)
Preview: ITabIB <
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You can use ArcCatal og to organize folders and file-based

data when you build project databases on your computer.

You can create personal geodatabases on your computer
and use tools in ArcCatalog to create or import feature
classes and tables.

& Catalog
@ (3
D

@ H\B Copy e
@ H:\ IR Eacie B+
CQ Da‘g Digconnect Folder

Ge

Befresh

Eolder

B Search...
Properties...

Lever...

Graup Layer

Shapefile...

Coyetade Belaticnshim Elass:.,
Arcinfo Woarkspace
dBASE Table
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You can also view and update metadata, allowing you to
document your datasets and projects.

wMArcinfo - ArcCatalog - D:\D ataTypes\roads
J File Edit Yiew Go Tool: Help

|- (O] x|

|ejommex[-za2a@asvw|eave|o|=]
J Location: |D:\DataTypes\|oads j
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— x| Contentsl Preview Metadatal
ﬁ Catalag =
(@ Cn =

@ 0 roads
EH@ D:MDataTypes

[]---g Montgomeny. mdb
[]-- Indes. dwg

- jumction
[
[

ArcInfo Coverage

Description mﬁ. Attributes

) roads

7P states

A ca_cities:shp Horizontal coordinate system

~[E2] custorners.dhf . )

o — FProjected coordinate system name:

MaD_1927_UTM_Zone_11M
Geographic coordinate systerm name:
GCS_Morth_american_1927

Details

f@ E coregions Iy
Index. dwg
] Lotlines shp
~[E2] owner.dat
Bl parcel_2.shp

- Relief.img
@ Fioads.lur i )
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] tin_study F— Horizontal
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[]--% Database Connection:
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4 I I »

West: -116.626135
Ezst: -115.112041

Type in alocation and press Return to go ta it
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ArcMap

ArcMap lets you create and interact with maps. In

ArcMap, you can view, edit, and analyze your geographic

data.

% SEAsia.mxd - ArcMap

JEiIe Edit Wiew Insert Selection Tools ‘Window Help
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4 x

= £F Southeast Asia |«
= Cities
@
Boundaries
W ater
Rivers
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Pop Density [

Display | Source I
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You can query your spatial datato find and understand

relationships among geographic features.
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You can symbolize your datain awide variety of ways.
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You can create charts and reports to communicate your With ArcMap, you can create maps that integrate datain a

understanding with others. wide variety of formats including shapefiles, coverages,
tables, computer-aided drafting (CAD) drawings, images,
Graph of parks_polygon IS[=1 B3 grids, and triangulated irregular networks (TINS).
>00000y ArcToolbox
400000+ Cm — -
ArcToolbox isasimple application containing many GIS
3000004 tools used for geoprocessing.
200000+ " ArcToolbox
Toolz Help
1000004

L—‘_I--e Converzion Tools

o About Convergion Tools
‘ Export from CAD

‘ Export from Coverage
‘ Export from Geodatabase
‘ Export from Raster

‘ Expart fram Shapefile
‘ Expart fram Table

‘ Impart ta Coverage

‘ Impart to Geodatabaze
‘ Imipart to B agter

‘ Impart ta S hapefile

Irmpart ta T able

[—:I--e Drata Management Tools:
About Data Managament Toalz
Frojections

[]--‘ My Toolz

0

You can lay out your maps in a what-you-see-is-what-you-
get layout view.

...@..Hlﬂ

|14
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X
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Simple geoprocessing tasks are accomplished through form-
based tools.

* Dissolve HE
Input coverage: ID:\data\terunit El LI
Feature class: Ih ﬂl
Dizzolve item: Im il
Dutput coverage:lD:\data\slope EI Batch I

More complex operations can be done with the aid of
wizards.

* Owerlay Wizard EHE

What type of overlay do you want?

Combine the features inside the area
commaon to both coverages, (Intersect)

Combine the features inside the area of
the first coverage. (Tdentity)

¢ 1zombine the palygans from bwa coverages.:
Flnion)

= Bach | Mext = | Cancel |

Help |
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Accessing the ArcGIS Desktop applications

The ArcGI S Desktop applications can be accessed using
three software products, each providing a higher level of
functionality.

» ArcView® provides comprehensive mapping and analysis
tools, along with simple editing and geoprocessing tools.

e ArcEditor™ includesthefull functionality of ArcView,
with the addition of advanced editing capabilities.

e Arclnfo™ extends the functionality of both to include
advanced geoprocessing.

Note that there are two versions of ArcToolbox: the
complete ArcToolbox, which comes with Arclnfo, and a
lighter version of ArcToolbox, which comes with ArcView
and ArcEditor.

ArcToolbox for ArcView and ArcEditor contains more than
20 commonly used toolsfor data conversion and
management.

ArcToolbox for Arclnfo comes with a comprehensive set of
tools—more than 150—for geoprocessing, data conversion,
map sheet management, overlay analysis, map projection,
and much more.

You can use this book with ArcView, ArcEditor, or Arclnfo
sinceit usesfunctionality common to al three software
products.

For more information on ArcView, ArcEditor, and Arclnfo,
see What is ArcGIS?
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Tips on learning ArcGIS

Thisbook isintended to help you learn the basics of
ArcGIS. You can use the other books that come with
ArcGlIS to supplement the information in this book and to
learn more about other tasks you can perform using
ArcGIS.

When you want quick information about how to do a
specific task, you can look it up in three handy reference
books: Using ArcCatalog, Using ArcMap, and Using
ArcToolbox. These books are organized around specific
tasks. They provide answers in clear, concise steps with
numbered graphics. Some of the chapters also contain
background information if you want to find out more about
the concepts behind a task.

Building a Geodatabase provides a step-by-step guide to
building a geodatabase and implementing your geodatabase
designinArcGIS.

Two other books, Modeling Our World and The ESRI
Guide to GISAnalysis, present the concepts behind GIS
data models and geographic analysis, respectively.
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The online Help system in ArcGI S a'so provides awealth of
information on using the software. Just click the Help
button on any toolbar or dialog box. For moreinformation,
seethe Help topic ‘ Getting help’.

¥ ArcBlS Desktop Help
File Edi View Go

= e 2 & B
Hide Baclk  Fowerd  Prnt Options

Contents | index | Search | Favartes |

7] Welcome to ArefGIS Deskiop Help
&3 Coppright information
[5] Wihat's news in Arei3IS Deskiop 3.0
) GIS dictionary

@ Getting started

@ Deskiop Adminstrator

@ ArcCatalog

@ drcMap

@ Geoprocessing (including ArcT oolbos)

@ Building a geodatabase

@ Editing in drcHap

@ Geocoding

@ Linear referencing

@ Map projections

@ Customizing the user interface

& Migrating from Archiew GIS 3 to Arcview 9x

@ Migrating from Arclnfo Workstation to AicGIS Desktop

@ ESAI Data & Maps

@ Extensions

@ Getting more help

@ Help for developers

Welcome to ArcGIS Desktop Help

ArcGIS Desktop applications s Getting help »
Additional resources

ArcGIS Desktop applications

ArcMap—Lets you view, create, and query maps, as well
as edit data.

b Get started with Archap

b Learn how to edit in ArcMap

ArcCatalog—Provides data access and spatial data
management tools, including the reading and creation of
metadata,

b Get started with ArcCatalog

Geoprocessing (including ArcToolbox)—Embedded in
ArcMap and arcCatalog, the new geoprocessing
functionality provides an environment for performing GIS
analysis. Geoprocessing tools are organized into
toolboxes and toolsets within ArcToolbox, They can be
used individually or in combination in models and scripts to
perfarm many GIS analysis tasks including data
conversian,

b Get started with geoprocessing

Contents—Click the plus sign next to any book that you
want to open, then click the topic you want to view.

The *What's next? section at the end of this book lists
additional resources for learning ArcGIS and for getting
help in completing your own GI S projects.
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Exploring ArcCatalog and ArcMap

IN THIS CHAPTER

* Introducing ArcCatalog

* Viewing data in ArcCatalog

* Connecting to data

e Introducing ArcMap

e Working with maps

e Exploring a map

e Adding a layer to a map

* Adding features from a database
e Changing how features are drawn
e Adding labels to a map

* Working with the map layout

e Saving a map

e Printing a map

* What's next?

Maps are the most commonly used tools for understanding spatial informa-
tion. Whether you do analysis or editing, produce wall mapsor illustrate
reports, design GIS databases or manage them—when you work with GIS
you work with maps. ArcMap allows you to work with all of your geo-
graphic datain maps, regardless of the format or location of the underlying
data. With ArcMap, you can assemble a map quickly from predefined
layers, or you can add data from coverages, shapefiles, geodatabases, grids,
TINSs, images, and tables of coordinates or addresses.

Two other GI S applications—ArcCatalog and ArcToolbox—are designed to
work with ArcMap. In ArcCatalog, you can browse, organize, and document
your data and easily drag and drop it onto an existing map in ArcMap. Using
the tools in ArcToolbox, you can project and convert data. If you are work-
inginArclnfo, ArcToolbox also hastoolsfor sophisticated geoprocessing. It
has never been easier to use the power of GIS.

In this chapter, you will create amap for a planning meeting of the
Greenvalley City council. You will use ArcCatal og to find the data and
produce the map in ArcMap.
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Introducing ArcCatalog

ArcCatalog isthetool for browsing, organizing, distributing,
and documenting an organi zation's Gl S data holdings.

In this exercise you work for the (fictitious) city of
Greenvalley. Thecity council isdebating aproposal to build
additional water mains downtown. As part of the process,
the council is reviewing water use in the downtown area.

You have been asked to make a map that shows the water
mainsin downtown Greenvalley and the relative water use
at each parcel downtown.

To make the map easy to read, you will add the datato a
general-purpose map of the town.

Starting ArcCatalog

1. Click the Start button on the taskbar.

2. Point to Programs to display the Programs menu.

3. Point to ArcGIS.

4. Click ArcCatalog.

Acessores 4

Startup »

i Command Prompt

@ windows MT Explorer

I

ettings

@ Administrative Tools [Common]  » |

4 Q At ap

=
a
o

= R = = s
o
o

-

E Programs

E ™ Startup b @ ArcObjects Developer Help
- ° ArcToolbax

= éB AicScene

; B, Deskiop Administiatar

i
g
S

Q Deskiop Help
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ArcCatalog starts, and you see two panelsin the
ArcCatalog window.

3 ArcCatalog = R
Fie|Edi Wiew Go Took Help ‘
wam b |LEEals @]

eai®e®a|

JLucatlon: ICata\og ﬂ ‘

JSly\asheel | E I = T §|

Contents | Preview | Metadata |

P 1 | Tie

: - Falder Connection
DA
@ (@0 Folder Cornection

1
%

The Catalog tree on the left side of the ArcCatalog window
isfor browsing and organizing your GIS data. The contents
of the current branch are displayed on the right side of the
Catal og window.
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Viewing data in ArcCatalog

When you need more information about a branch of the
Catalog tree, you can use the Contents, Preview, and
Metadata tabs to view your datain many different ways.

In this example, the Arclnfo coverage “cl” contains street
centerlines. It islocated on a computer’s E:\ drivein a
folder called City.

E_j
w-( Ch
lEiD\

I ﬁ' climits

=l

If you select a data source in the tree, you can view it in
several ways, depending on the tab that you choose. Each
tab has atoolbar associated with it that allows you to
modify how you see your data.

These are the Contents views;

Contents |F'review| Metadatal

-IEI

ahitataticn anc

Cantents |Preview| Metadata |

MHame | Tupe |
[&] annatation Anhotation Features Class
arc Arc Feature Class
tic Tic Feature Clazs

ExpLorING ARCCATALOG AND ARCMAP

These are t

he Preview views:

Contents  Preview | Metadatal

Fiecord: EI LII
Frevigw: ITabIe

ARCTYPE FID DATE Pfﬂ
il 413818 1993021
;gg ii Contents  Preview | Metadatal
U Y
L Fon _I

These are t

Kl

Preview: I G eograph_l,l

/)\f

he Metadata views;

Eontent&l Preview Metadata |

cl

Contents | Preview Metadatal

Metad

s Iden
* Spal
s Entil
» Dist
s DMdet

cl

Coverage

Description Spatial

Details for cl.aat
Tvpe of object: Feature Class
Murmber of records: 4530
Attributes
FID_ 1
Shape
FNODE#

19



Connecting to your data

When you start ArcCatalog for the first time, the Catalog
tree has a branch for each local hard drive. Branches for
coordinate systems, database connections, geocoding
services, Internet servers, and search results can be added
by clicking the Tools menu and clicking Options, then
checking the check boxes next to the branches you want to
add to the Catalog. You can view the contents of a branch
by double-clickingit or by clicking the plussign besideit.

You can aso create new branches in the Catalog tree to
make it easier to navigate to your data. These branches are
called connections.

Before continuing, you will need to know wherethe tutorial
data has been installed on your system.
Making a connection to the tutorial data

Now you will add a connection to the folder that contains
the tutorial data. This new branch in the Catalog tree will
remain until you deleteit.

1. Click the Connect to Folder button.

?

|+ ey 0@ |B @ X |2, 5[ a2

When you click the button, awindow opens that lets you
navigate to afolder on your computer or to afolder on
another computer on your network.
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2. Navigate to the ArcGIS\ArcTutor\Getting_Started\
Greenvalley folder on the drive where the tutorial datais
installed. Click OK.

Connect to Folder EHE

Chiooze the folder ta which yau want to connect:

B A0 Analyst =]
F-L1 ArcReader and Publizher

-1 ArcScan

®-7 BuildingaGendatabase J
-1 Catalog

[ Editingwithérels

-{_7] Editar

g-[ ] Geocoding

/-] Geoprocessing

q-[ 7] Geostatistics

The new connection shows up as a branch in the
Catalog tree.

x|
[ Catalog
- TN
ﬁ ChdreGISYAreTutorGetting_StartedsGreerwvalley
- 0o
- E

- Databasze Connections
- Geocoding Services
B8 Intemet Servers

ﬂ Search Results
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Exploring the Greenvalley folder connection

You can now look at the tutorial data that you have added.

1. Click the ArcGIS\ArcTutor\Getting_Started\Greenvalley
folder to view its contents on the right side of the
ArcCatalog window.

2. Click the plus sign to expand the connectionin the
Catalog tree. This branch of the tree contains afolder,
map documents, and a layer.

B ArcCatalog - ArcView - Beta II - C:\arcgis' ArcTutor',Getting_Started'\Greenvalley [HI[E] B3

File Edit Wiew Go Tools Window Help |
T Helasnje/eane|o

Location: IE harcgishanc T utorGetting_Started\Greenvalley j |

JStershaet: FROC ESAI || A Sy |

o e
o=

/[ Contents | Preview | Metadata|
[ Catalog
Harme | Type
powp | [ Data Falder
@Greanvalley IMap Document
P GreenvalleyDB [ metadata ¥ Document
@ Greenvalley @Water Use Layer
g metadata
wiater Use
@ o
% Database Connections
Address Locators
{g8] GIS Servers
B\ Search Results
I | T | i3

The Greenvalley folder has a special icon to show that it
contains GIS data. By default, ArcCatal og recognizes many
different filetypes as Gl S dataincluding shapefiles,
coverages, raster images, TINs, geodatabases, projection
files, and so on. It also shows all availablefiletypes,
including the metadatafileswith the .xml extension, by
default. If the list of recognized file types does not include a
filetypethat you usein GIS analysis, you can customize
ArcCatalog to recognize additional filetypes—for example,
text files—as GIS data.
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You will turn off the option to show fileswith the .xml
extension to provide aless cluttered view of the ArcCatalog
tree.

1. Click the Toolsmenu and click Options.

-3 ArcCatalog - Arc¥iew - Beta II - C:\arcgis\ArcTutor',Getting_Started\Greenvalley X
5] 1! A A A ' ! O]
J Eile Edit Wiew Go |Toaols Window Help
|e|ane@ew Fmalasow|eed s o
Macros
|tooatiors [Erae Y Redreenvaley = ‘
B — Customize, .. =
TR A

|sulssheet  [FEDE  Cyteneions | &5y 5|

] Conterts | Preview | Metadsta |

[ Catalog I |

@ Mame Type

= [ CriaregisyarcTutor|Getting_Startedi (Cpats Folder

| =3 Data Hareenvalley Map Documet:

G GresnvaleyDB @metadata XML Document

o ] Grasrvsley b wiater Use Layer

i [X] metadata

i g water Use

@ o

Databass Connections

Address Locatars

GIS Servers

{EN Search Results

e | o
Modify ArcCatalog settings 5

2. Click the General tab and uncheck M etadata documents
in the second panel, then click OK.

Tatler | e | e
Geesed | FlaTipes | Coderts | Meladsia | Geomocesing

| Geoprocessng e

o Gk Dl smmrt

| Geaph

] L

v Local Address Locators
dve

| OLE DRt Corn =
1 PC ek Caverager
| Froeronal (amoddal st

vl Pre-T D ducinds Coveeages
|| Fomitoe Pz

T —

I Hida fle stantions
=

™ Use & special icon for fokders containing GIS dets. 353

S T |
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The Greenvalley map document is a general -purpose map
of the city.

The Water Use layer shows a set of parcelsin Greenvalley
with a color scheme that indicates relative water use at
each parcel.

Maps and layers

Maps and layers are important ways of organizing and
displaying datainArcGlIS.

Maps, such as everyday paper maps, can contain many
kinds of data. The data on amap is organized into layers,
which are drawn on the map in a particular order. Each
map contains a page layout where graphic elements, such
as legends, North arrows, scalebars, text, and other
graphics, are arranged. The layout shows the map page as
it will be printed.

Layers define how a set of geographic features will be
drawn when they are added to a map. They also act as
shortcuts to the place where the data is actually stored—
not necessarily the same place as where the layer file is
stored. In this case, both the map and the layer refer to data
that is stored in the Data folder.

If you store your geographic datain a central database, you
can create maps and layers that refer to the database. This
makes it easy to share maps and layers within an
organization and eliminates the need to make duplicate
copies of your data.
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Viewing the thumbnail sketch of the Greenvalley
map

Theright panel of ArcCatalog displays datasetsin many
different ways. You can click an object in the left panel to
view it in the right panel. One of the views that can be
useful when you want to select a particular map is the
thumbnail view.

1. Click the Thumbnails button on the Standard toolbar.

b B === Q0
O otec iS22 (OO

You can see the thumbnail sketch of the map.

Contents | F'reviewl Metadatal

Mame:  Greenvalley. mxd
Type: Map Document

L |
Greernvallew. mxd
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Opening the Greenvalley map

You will use the Greenvalley map to provide context for the
information that the city council wants.

1. Double-click Greenvalley in the Catalog tree.

x|
[ Catalog

43 )

El@ CiharcgisharcTutorlGetting_Started!
. B3 Data

#-f73 GreenvalleyDE
areenvalley

Waker Use

{3 D

- Database Connections

Double-clicking amap in the Catal og tree opensthe map in
ArcMap.

Sometimes you may want to start ArcMap without opening
an existing map. You can start ArcMap by clicking the
Launch ArcMap button in ArcCatal og.

QG

Launch ArcMap button

You can aso start ArcMap as you would any other program
on your system, whether the Catalog tree is open or not.

ExpLorING ARCCATALOG AND ARCMAP
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Introducing ArcMap

ArcMapisthetool for creating, viewing, querying, editing,
composing, and publishing maps.

Most maps present several types of information about an
area at once. This map of Greenvalley contains three layers
that show public buildings, streets, and parks.

You can see the layers in this map listed in the table of
contents. Each layer has a check box that lets you turn it on
or off.

F ArcMap table of contents

= M buldings_paint

Point features
A City Hall
Other

B Post Office
@) Public Library

{ Public Stage
Public S afety

2 Fire Station

[3] Gresnvaley Hospital

o Police Headouarters

% Police Station 3
Schools

£ FirElementany

£ Greerwaley High

£ Lawrel Middle School

L Dak Middle Schoal

L Fine Elementary

=2 street_arc
Type
— Major Foad

Line features

o y
= B paks_palygon

=l
| = Area features
Display | Source

Within alayer, symbols are used to draw the features. In
this case, buildings are represented by points, streets by
lines, and parks by areas. Each layer contains two kinds of
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information. The spatial information describesthelocation
and shape of the geographic features. The attribute
information tells you about other characteristics of the
features.

In the park layer, all the features are drawn with asingle
greenfill symbol. Thissingle symbol letsyou identify areas
that are parks, but it does not tell you anything about the
differences between the parks.

In the street layer, the features are drawn with different line
symbols according to the type of street that the lines
represent. This symbol scheme lets you differentiate streets
from other types of features and tells you something about
the differences between the features as well.

In the buildings layer, the features are drawn with different
point symbols. The shapes and colors of the symbolsallow
you to differentiate the institutions that they represent. All
of the schools are grouped together and drawn with a
particular symbol, so you can easily differentiate schools
from the hospital or from City Hall. Each school symbol is
drawn with adifferent color, which lets you differentiate
Pine Elementary from Greenvalley High.

GETTING STARTED WITH ARCGIS



Working with maps
ArcMap offers many ways to interact with maps.

Exploring

Maps let you see and interpret the spatial relationships
among features. You could use the map you have just
opened to find City Hall, to identify parks near schools, or to
determine the names of the streets around the library.

Analyzing

You can create new information and find hidden patterns by
adding layersto a map. For example, if you added alayer
of demographic information to the Greenvalley map, you
might use the resulting map to define school districtsor find
potential customers. If you added layers of geology and
surface slope, you might use the map to identify areas at
risk for landslides.

Presenting results

ArcMap makesit easy to lay out your mapsfor printing,
embedding in other documents, or electronic publishing. You
can quickly make great maps of your data. When you save
amap, all of your layout work, symbols, text, and graphics
are preserved.

ArcMap includes a vast array of tools for creating and
using maps. In the rest of this chapter, you will use some of
thesetools.
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Customizing

Maps are tools for getting ajob done. You can create maps
that have exactly the tools you need to help you complete
your job quickly. You can easily customizethe ArcMap
interface by adding or removing toolsto or from existing
toolbars or by creating custom toolbars. You can save these
changes to the interface with a particular map or for every
map that you open.

You can also use the Visual Basic® for Applications (VBA)
programming language included in ArcMap to create new
tools and interfaces. For example, you can create a VBA
tool to make atable of the addresses of housesin a
selected area. Once the tool is created, you can associate it
with a custom toolbar and save it with a map for anyone to
use.

Programming

You can build completely new interfaces for interacting
with your maps and create new, specialized classes of
features. ArcGISisbuilt using Microsoft’s Component
Object Model (COM); al of the COM components are
availableto devel opers using aCOM-compliant
programming language. For more information about
customizing ArcMap and ArcCatalog, refer to Exploring
ArcObjects.
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Exploring a map

You can explore amap in several ways. The Tools toolbar
contains frequently used toolsthat let you navigate around
the map, find features, and get information about them.

Zooming in and getting information

If you want to see an area of the map in greater detail, you
can zoom in to the map.

1. Click the Zoom In button.
2. Drag abox around one of the parksto zoom intoit.

When you drag a box on the map after clicking the
Zoom In button, the map zooms to the new area. You
can click the Back button to jump back to the previous
map extent.

3. Click the Identify Features button and click the park.

J@@xx@@«»@ﬁzngf|

When you click afeature with the Identify Features tool,
the Identify Results window appears. You can inspect the
attributes of the feature from this window.

If the tool finds several features where you clicked, it lists
each feature on the left side of the window. You can click
thefeaturesin thislist to view their attributes on the right
side of the window.
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4. Closetheldentify Resultswindow.

—e
Layers: I(Tnp-must layer> j
[ parks_polygon |Location: (484056.303175 3766529.046218)
s} Field [Value

FID 27

Shape Polygon

PARKS-ID 27

Shape_Length  2129.80129842025
Shape_drea 129445 852725263
Marne Itis

Maintenance  City

Zooming to the map’s full extent

If you have zoomed in to the map and want to see all of it,
you can quickly zoom out to the map’sfull extent.

1. Click the Full Extent button.

|& & 32 I«»@Wongi

Now you can see the full extent of the map. The map scale
isapproximately 1:95,000 (depending on your screen setup
and the size of the ArcMap window), which you can see on
the Standard toolbar. (If the map scale is nhot approximately
1:95,000, changeit by clicking in the text box, replacing the
text with “1:95:000", and pressing Enter.)

b |[1:36.384

=g &2
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At thisscale, the building symbolsare not visible. The
Maximum Visible Scale property of this layer has been set
to 1:70,000. You will change some of the properties of a
layer later in this chapter.

Finding a feature

The Find button lets you search a map for features that
match your search criteria. The area you want to map is
around the Greenvalley City Hall, so you will find City Hall
and zoomto it.

1. Click the Find button @ .

When you click the Find button, the Find dial og box
appears. You can search for features from a particular
layer or from all layers on the map.

2. Type“City Hall” inthe Find text box. Click theIn
dropdown arrow and click buildings_point. Click In
fields, then click the dropdown arrow, and click NAME.
Click Find.

‘. Find Lillx]
Features | Fioute Locationsl ﬂddressesl
Find  [Ciy Hal = Siop |
In: Ibuildings_point j Hew Search |
¥ Find features that are similar to or cortain the search sting
Search:  Allfelds @

7« |n fields: |[{ETHEE
" Each layer's primary display field
Cancel |

L e e [ e
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City Hall appearsin thelist of features that the tool has
found.

3. Right-click City Hall and click Zoom to feature(s).

Right-click a row to show contest menu.

Walue | Layer | Field
City Hall . buildings_paint MAME
Flash feature

Zoom to feature(z)

|dentify feature(z)

One object found. Set Bookmark, )
Select feature(z)

Ungzelect feature(z]

The map zooms to the City Hall. Asthe scale is now
greater than the 1:70,000 threshold, the building features
appear on the map, and you can see the blue triangle
symbol for City Hall.

4. Click Cancel to close the Find dialog box.

The map now shows some of the area that you need to map
for the city council.

When you chose Zoom to feature(s), another option on the
list was Set Bookmark. A spatial bookmark preserves a
particular map extent so that you can zoom back to it
whenever you want.

Spatial bookmarks are saved with a map, so anyone who
opens amap can quickly zoom to a particular bookmarked
area.
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Zooming to a bookmarked area

Because you use this map to provide a context for other
information, you have created some spatial bookmarks for
the areas you frequently map. Downtown Greenvalley is
one of these areas.

1. Click View and point to Bookmarks.
2. Click Downtown Greenvalley.

Eiew|1nsert Selection Toolz 'window Help

m Drata Wiew

& Laypaut Yiew

Zoom Data

Zoorm Layout

Ef Create...

Baookmarks

Toolbar: Manage...

tatuz B ar Greenhillz

DQverflow Labels... Marth Greenvalley

|dentify Rezults.

E Scrallbars
& Hilers

D-?- [FLides
Gifid

Data Frame Properties. ..

E Table Of Contents Dovantown Greenwalley
-8

Now the map is zoomed to the downtown area. This map
extent and scale have been used for previous maps of
downtown Greenvalley. The map you are making will be
easy for the council members to compare with the other
maps of the downtown area.

28

//;I

-
SO e i 2

ArcMap provides an excellent interface for interactively
exploring existing maps. You can use the tools you have just
used and others to answer questions about particular
features, to find features, and to view your maps at a
variety of scales.

You can change the information that is displayed on maps
by adding and removing layers and changing the way that
layers are displayed.

In the next part of this chapter, you will add datato your
map and change the properties of alayer.
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Adding a layer to a map

Now that you have opened a map of Greenvalley and set
the extent to downtown, it istime to make the map you
need. The city council wants the map to include downtown
water use and the location and size of existing water mains.
You will start by adding the Water Use layer to your map.

1. Position the ArcMap and ArcCatal og windows so that
you can see both of them.

2. Click the Water Use layer in ArcCatalog and drag it onto
the map. You can click and drag any layer from the
ArcCatalog tree onto an open map in ArcMap.

x|
& Catalog -
- T
EI@ CobreG1S AT ukborG etting_Starl
=0 Data

- @5 GreenvalleyDB
o) Donntowr W ater
i) Greenvalley

Vater Llse e
F-(g Do
_'l_|

E1i-m MNatahaze I'fnnnﬁnrinrﬂ
The layer shows parcels drawn with a graduated color
ramp. Just as the roads and buildings were drawn with
predetermined symbolswhen you opened the Greenvalley
map, this layer is drawn with a particular set of symbols.
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A layer serves as a shortcut to data. It also tells ArcMap
how the data should be drawn. You can store layersin a
place that is accessible to everyonein your organization
who needs a particular set of data; the data will be
displayed the same way for each of them.

As useful as layers are, sometimes they are not available.
Fortunately, you can add raw geographic data to a map just
as easily asyou can add alayer.
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Adding features from a database

When you add features directly from a coverage, shapefile,
or database, they are all drawn with asingle symbol.

Now you will add the water main features to your map.

1. Position the ArcMap and ArcCatalog windows so that
you can see both of them.

2. Click the plus sign next to the Data folder in the Catalog
tree to view the contents of the folder.

3. Click the plussign next to GreenvalleyDB.
GreenvalleyDB is a geodatabase that contains the
remainder of the datayou will be using. The datain this
geodatabase is organized in five feature datasets:
Hydrology, Parks, Public Buildings, Public Utility, and
Transportation.

4. Click theplussign next to Public Utility.
5. Click watermains_arc and drag it onto your map.

=

I’ I

1 Catalog
- TN
EI@ C:harcGlS AT utorGetting_Starte
=1 Data
Ea GreenvalleyDB
J-Eil Hudrology
J-Eil Parks
-5 Public Buildings
= Public Uity |

i B parcels_polygon

5] watermainz_an:

Lo 521 watermains_nodes
-2 Transportation

@ Drovmbowar W ater -
1| | 3
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Watermains _arc is a feature class—a collection of features
represented with the same geometry (shape). In this case,
the features are polyline shapes that represent the pipesin
the water distribution system.

i

2l ]

e
RN |

.I i

Geodatabases containing feature datasets and feature
classes are how ArcGI S applications manage geographic
information. In Chapter 3, you will learn more about these
and other GIS data types.
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Changing how features are drawn

The council wants to know the approximate sizes of the
water mains downtown, so you must assign some new

symbols to the features.

1. Right-click watermains_arc in the ArcMap table of

contents and click Properties.

Schools

Fir Elemnentar

Greervalley k

Oak Middle 5

&
L
g Laurel Middle
L
L

Fire Element

Copy
¥ Remove

Open Attribute T able

Joins and Relates

@ Zoom To Layer
Wizible Scale B ange

Selection

L abel Features

[Eamvert Labels o Annatation,..

<% Convert Features to Graphics...

Data

Save Az Layer File..

-E| watermaing
=] shreet_arc
Type

= i ajor Road
— Primary Street

1]

— Secondany ftreet i
3

Diizplay I Saurce I

The layer Properties dialog box appears. You can use this
dialog box to inspect and change awide variety of layer

properties.
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The water mains feature class includes several attributes of
the water mains. As the council wants to know the sizes of
the water mains, you will group the mainsinto five classes
based on their diameter attribute.

2. Click the Symbology tab on the Propertiesdialog box.

Properties [ 7]

Genalall Suurcal Sslecliunl Display  5ymbolagy IF\eIds | Drefinition Quer}ll Labelsl JU\I’]S&HE'&[ES'
Show: -
Features |D|aw all features using the same symbol. \mu_wl.l

- Single symbal _ |
Categoaries St
Quantities
Charts
Multiple Attributes

i Legend

Label appearing next ta the symbol in table of contents.

W Descriptian... |

jj i Ldditional description appearing next ko the gpmbol in your map's legend

ak. I Cancel | Apply |

You can change the symbol scheme for the layer, as well as
its appearance in the table of contents, from this tab.
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3. Click Quantities. The panel changesto give you controls
for drawing with graduated colors.

Show:
Features
Categories

Charts
Multiple Attributes

4. Click Graduated symbols. The panel changesto give you
controlsfor drawing with graduated symbols.

Show:

Features

Categories

HQuantities
Graduated colors

[ Giraduated symbols:
- Propartional symbols
Charts

Multiple Attributes
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5. Click the Value dropdown arrow and click DIAMETER.
ArcMap assigns the data to five classes using the
Natural Breaks classification (Jenks' method).

Now the width of the line symbolsindicates the diameter of
the water mains. You want the water mains to be blue, so
you will change the base symbol.

6. Click the Template button.

Properties HE
General | Souce | Selection | Display  Symbology | Fiskds | Defniion Guery | Labele | Joins & Riskates |
how:
’anm— |D|aw quantities using symbol size to show relative values. Import....
Categories - Field i~ Classification
Quantities Yalue |D\AMETEH =l ahiral Breaks Wenks]
i Graduated colors P
- T Hormalization: I<NUNE> - Clagses |5 hd LClassify.
& Prapartional symbols
Charts Symbol Szzfiom [05  fo [t
Multiple Attrib
Syt | Hahge | Label | 0
0-3 0-3
2000001 -6 2000001 -6
e E.000001 - 8 6000001 -8
£.000001 -12 £.000001 -12

| —12. 000001 - 20 12.000007 - 20

®e [ Show class bresks using featurs values

0K | Concel Apply
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When you click Template, the Symbol Selector dialog box
appears. Here you can choose predefined symbols, such as
the Highway line symbol, or you can design your own
symbals.

7. Click Calor. The color selector dialog box appears. You
can select one of the predefined colors from this palette
or click More Colorsto mix your own colors using one
of several popular color models.

Symbaol Selector HE

Categary: I Al j — Previ

-
Highwway Highway Famp Expressway j

Ewprezzway Ramp  Major Road

Arterial Street

Collector Street Fesidential Street Railroad

Properties...

River Boundary, Boundary, State (e SHyteats -

I

_ I
National |
I
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8. Choose a dark shade of blue and click OK.

Mo Color |

OOoOoOoOoooOom
OO0O0OEOOENE
EOOEOCOEENE
misiaial § U X3 )
EEEEEEEN
EEEEEEEN
OO00OENEEED
OO0O0OEOENENR
EODEEEEEN
EEEEEEEEN

kore Colars...

=
|
|
a

EENOEEEEOL

Now all of the water mainswill be drawn with dark blue
lines, with the line width representing the diameter of the
water main.

9. Click OK on the Properties dialog box to see your map
with the new line symbols.

Asyou have seen, ArcMap has arich set of line symbol
selection and editing tools. These and other tools also work
with point and polygon symbols.

Once you have set the symbolization for alayer to your
satisfaction, you can preserveit for later use by saving the
map (later in this chapter) or by saving the layer asits own
layer file, such as the Water Use layer you added (see
Using ArcMap for step-by-step instructions).
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Adding labels to a map

The map now shows some of the street centerlines and
water mainswith similar symbols. To avoid confusing a
map reader, you will add street names on the map and
change the street centerline symbol.

1. Right-click street_arc in the table of contents.
2. Click Label Fesatures.

Copy
* Remaove
Open Attribute T able

DIAMETER Jaing and Relates 3
—0-3
— 300000001 - & <& Zoom ToLayer
= . 00000001 - 8 izible Scale Aange 3

w3 00000007 - 12

w1 2 Q000007 - 20 Selection S

Label Features

— tajor Foad Eomvetlabels i dnnotation..

— Primary Street ‘5? Convert Features to Graphics. ..
— Secondary Stre

= parcelz_polygon Dats ’
] USE_CLASS Save Az Laver File...
0
(| = | Properties...

Dizplay I Saurce I

ArcMap adds the names of the streets to the map.
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Changing the street centerline symbol

1. Right-click street_arc in the table of contents again and

click Properties.
2. Click the Symbology tab.
3. Click Features, then click Single symbol.

Properties

General I Hource I Sale:tinnl D\splay% Symbology | Fields | Defirition Queryl Labelsl Joins & Halatesl

Showe: 5

Features |Dlau all feats usirjg the same symbol. Imprt,
— |

Categories Qe

Quantities

Charts

Multiple Attributes
—Legend

NS e—

Label appearing next b the symbol in table of contents:

:ij i Additional deseription appearing next ta the spmbol in your map's legend

Ok I Cancel |

Apply

The street centerlines will now be drawn with asingle
symbol. You will changethe default line color to alight gray,

s0 the centerlineswill bevisible but unobtrusive.

4. Click the Symbol button.

GETTING STARTED WITH ARCGIS



The Symbol Selector dialog box appears. 6. Click OK onthelayer Properties dialog box.

— —75] pr the centerlines wi_II bedrawnin a_I ight gray, so they
will not be confused with the water mains.

Categary: I Al j — Preview

s

=
: Firie Elementary :I

= watermaing_arc
DIAMETER
- —0-3

width:  |1.00 = — 3000001 -6

Highwway Highway Rarmp Expressway

— Options
Colar:

Ewprezzway Ramp  Major Road Aterial Street
= F.000007 -8

= 3000001 -12
- 2.000007 - 20

-E| shreet_arc

Collector Street Residential Street Railroad
= parzels_polpgan

R e J— Properliez... USE_CLASS

Lio
River Boundary, Boundary, State Here Symbols | i1 9 il
Matianal A I I 4
| Fieset |
| Display I Sourcel

Save

LI 0K I Cancel

5. Click Color. Click alight gray and click OK.

Mo Calar

| tdare Colars...
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Working with the map layout

All of the data you need is now on the map and has
symbols. The map that you are making for the council
meeting will be printed in color on an 8.5" x 11" sheet of
paper and distributed to each council member.

1. Click View and click Layout View.

Wiew |nzert Selection Toolz ‘window Help

ﬁ [rata iew
@ Layaut Wiew

Zoom Data b
Zoom Layout 2
Bookmarks 2

Now you can see the map on avirtual page. The layers of
data appear in a data frame on the page. Data frames are
away of organizing the layers you want to see together on

amap.

||| 1 L 1 L 1 |6| | II ﬂ
: Data frame
=2
— ~4 Page
0|24 | ]

There is always at least one data frame on a map. This one
iscalled Layers; you can see its name at the top of the
ArcMap table of contents.

= £F Layers -
= buildings_paint
Adminigtrative
Ak CityHal
Other

Post Office
Public Library
Public Stage

Fublic 5 afety
Fire Station
areervalley Hozpital

You can add additional data frames to a map to compare
two areas side by side or to show overviews or detailed
insets.

You can see all of the data frames on your map in Layout
view. If you switch back to Data view, you will see the
layers that are in the active data frame. The active data
frameis shown in boldface type in the table of contents.

In Layout view you can change the shape and position of
the data frame on the page; add other map elements, such
as scalebars and legends, to the map; and change the page
Sizeand orientation.

The Layout toolbar is added to the ArcMap interface when
you choose Layout view.
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You can use the tools on the Layout toolbar to change the
Size and position of the virtual page on your screen or to
zoom in or out of the virtual page.

layot @
@ & [ 63 BB L [ [ ]|

You can also use the Tools toolbar in Layout view to
change the extent of the layers that are shown in the data
frame.

T - |
QAT PED IOk O ML S

2. Right-click the page and click Page and Print Setup.

1 Lol =

[ ] _|J Fage and Print Setup...

@@ Change Layout..

Toagle Draft Mode

Zanm to Selested Elements

&3 Copy Map To Clipboard

] e Baste Chil+y
Ed Select Al Elements

= [} Wrselect &1 Elements

ol

B R

1 Bulers 4
Grid .
bd arciee L ;I
O| o | o LI I LI
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3. Click Landscape under Paper and Page to change the

page orientation, then click OK.

Page and Print Setup [7]
- Finter Setup
Name: |22 wTrPotLama x| Properies
Status: Tarer Low
Type: HP Laserlat 4100 P5
Whers llama: rau
Comments
~ Paper
Size: Letter - D Printer Paper
Source: Automatically Select - ; Fiinker Marging
Orientation: " Portrait ' Landscaps l:l Map Page [Page Layoul)
S ample Map Elements
 Map Page Si
™ Use Printer Paper Settings
~Pag
Standad Sizes [Custom 7]
width, 11 inches -
Height 85 [inches -
Urieniatian O Pomait & [Landsoane

I St Fiinter Margins on Layout [V Seale Map Elements proportionally to changes in Page Size

Cancal

Now the page isin landscape orientation.

15 ]

|7

[E

o [I!

S
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You will add a scalebar, North arrow, legend, and title to the
page to help the council members use the map.

First, you will make some space on the page for these other
map elements by reducing the size of the data frame.

4. Click the Select Elements button.

R @ e

5. Click the data frame to select it. The data frame is now
outlined with a dashed line and has sel ection handles at
its corners and edges.

[ [ I R A RN (AN RN B (| =

18]

alo| 24 | |

6. Click the center of the data frame and drag it to the
upper-left corner of the layout.

38

. Point to the selection handle at the lower-right corner of

the data frame. The mouse pointer becomes a two-
pointed resize arrow. Click the corner and drag it up and
to the left.

|5

|5

14

12

D! I [

Adding a scalebar

1. On the Insert menu, click Scale Bar.

lection Tools
T F[ame
g Title

A Test

gy Meatline...

i3 Legend..

] Marth Ao,

EEm Scale Teut.

Ficture...
Object...
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The Scale Bar Selector dialog box appears.
. Click one of the scalebars and click OK.

Scale Bar Selector
Previes
o s 100 00 Mies =
| S S S S
Scale Line 1 = ms oo 1=
N S
o500 100 00 iles
e
Scale Line 2
o1
oo s0 100 0 iles
Scale Line 3
o &0 100 300 300

Stepped Scale Line

o &0 100 200 300

Alternating Scale Bar 1

Froperties... |

-——
o &0 100 00 300
Alternating Scale Bar 2

100
[ hles

Sinnle Mivisinn Srale R ar

More Styles -
Save.. Reset

Adding a North arrow

1. Click the Insert menu and click North Arrow.

fimg Title
A Text

B Meatline...

7 Legend...

| Norh Anow.
== ScaleBar.

Em Scale Test..
[s2] Ficture...
Object...

. Click the scalebar and drag it to the empty space below

the left side of the data frame.

L]

13

a|n|e;|

ExpLorING ARCCATALOG AND ARCMAP

"1

The North Arrow Selector dialog box appears.
. Click one of the North arrows and click OK.

= Pre
w I b "
+ A - %
&
ESRI North 1 ESRI North 2

N "
A a4
ESRI North 3 ESRI North 4
" A
i N

ESRI Horth 5 ESFIl Horth & Properties.
" hiaore Styles -
W@E % Sare —

4

Cancel |
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3. Click the North arrow and drag it to the empty space
below the data frame and to the right of the scalebar.

o 13

El

Flie s
R
B

14,

<

IES

gt

Al
e

ST p—

Adding a legend

1. Click the Insert menu and click Legend.

Selection Tool:
&=F Data Frame

fimg] Title
A Teut

& Meatlite...

] Morth Ao

== Scale Bar..

Em Scale Test..
[ Picture...
Object...
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The Legend Wizard appears.

r— Choosze which layers you want to include in your legend————————————

tap Layers: Legend ltems

et || 2| [Buldings_point
sheet_arc

1
o» | |patks_polugen il

huldings point__.
shrest_anc
parks_poalygon

[

Set the number of columns in your legend: 1 _:]

Preview |

< Back Cancel |

Changing Legend Wizard parameters alters the appearance
of the legend on your map. The Legend Wizard takes you
through five dialog boxesthat allow you to change the
layersincluded in your legend, the appearance of the legend
title, the appearance of the legend frame, the size and shape
of the symbol patches used to represent line and polygon
features, and the spacing between legend items.

In this case, the default legend parameters are appropriate
for your map. However, legend parameters can be modified
at any time by right-clicking the legend in the Layout view
and choosing Properties from the menu that appears.

2. Click Next several timesto step through the wizard,

accepting the default legend parameters. Click Finish
when done.
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The legend appears on your map.

3. Click thelegend and drag it to the empty space to the
right of the data frame.

[ -~

14

1%

0_|n E=NED |
You can click on the blue selection handles to resize the
legend so it fits along the right side of the page.

Adding a title

1. Click the Insert menu and click Title.

Selection Toolz

=% DataFrame

oo

A Text

Meatline...
g Legend..
] Morth o,

= Scale Bar...

G Scale Test..

Ficture...

Object...
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A partial title, “Greenvalley”, appearsin the Layout

view.

[

[l

14

[

2

Rl R

s P | \\1
i

1] [T g 7
[nemg i

e

D mm m "%*

°|D|0L|

[

Greenvalley isthe name of the map document, but you will

need a more explanatory title on the map.
2.

Click thetitle and type “ Downtown Greenvalley Water
Mains and Water Use”. Press Enter, then click and drag
the title to the top and center it on the page.

14,

[

El

4

Pl Kl ¥4 3t a0 Vil

2|0 =4

=]
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Saving a map

You have made alot of changes to this map. Because you
want to keep the new map that you have created and also
keep the old template map, you will use Save Asto save
this map under a new name.

1. Click Fileand click SaveAs.

File Edit Wiew |nzert Selection Toolz Window Help

q Mew... Clile | + |
= [z Open... Cil+0  f=——
[ 5ave Chl+5
Save bz
\'I; Add Data...
Add Data from Internet 3

J Faage and Print Setup...
[&, Print Preview. .
% Erint...

Map Properties...

Imnpoart from Arciew project...
Export b ap...
E it AlFa
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2. Navigateto the Greenvalley folder.
3. Type “Downtown Water”. Click Save.

Save in: | =3 Greervalley

|_10ata
K| Gireerivalley

File name: |D0wnt0wn W ater Save I
Save as type: I.ﬂrcM ap Documents (% rnxd) L] Cancel |

Now you are ready to print a copy of this map for the city
council.
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Printing a map

You can easily print the maps you have composed in
ArcMap. The Layout view lets you arrange map elements,
such as data frames, scalebars, and North arrows, on the
page exactly as you want them to print.

You can print your maps using any printer on your network,
and you can choose to print using Windows®, PostScript®,
or ArcPress™ (if installed) printer engines.

1. Click Fileand click Print.

File Edit “iew Inzert Selection Tool: ‘Window Help

Chil+H | + |

Chi+0 ===

=
o
x

1= |
=l
o
=

Chil+5

[[2]
=1}
=
o

0% 0

]
o
=
0

1
©

&

Add Data...

add Data from Internet >
{}| Page and Print Setup...

@ Fririt Presie. .

& Print..

Map Properties...

Impaort from Archiew project...
Export Map...
E it Al+F4
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The Print dialog box appears. You can change the
default printer by clicking Setup.

2. Click OK.

L, | ><|

Printer

Mame: WWTYPOMIama Setup.

Shatus: Toner Low
Type HP Laserlet 4100 PS

‘i here: llamaraw

Comments:

Erinter Enging:  ['windows Printer - Properties. I:. Printer Paper(s] that will be printed

~ Output Image Quality [Fesample Ratio) ————————————— l:l Map Page (Page Layout)
T [ sample Map Elements

et

Ratio: 1.3

& Tile Map to Printer Paper
& 4l

© Tiles G 1 = =

 Scale Map to fit Printer Paper

MHumber of Copies: 1 3:

I | Friftta Eie

You are ready to take the map to the council meeting.
Close ArcMap and ArcCatal og.

3. Click Fileand click Exit, or simply click the Close button
(X) in the upper-right corner of the ArcMap window. Do
the same for ArcCatal og.
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What's next?

While making your first map, you learned how to start and
use two GIS applications: ArcCatalog and ArcMap.

In the next chapter you will learn more about GIS data and
how to work with various data types. Working in the field of
GlSanalysisinevitably meansworking with geographic data
in avariety of different formats. Understanding the
advantages and limitations of each format is an important
first step in any project and is essential to the project you
will beginin Chapter 4, * Planning aGI S project’.

44
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Exploring GIS data

IN THIS CHAPTER

e Geographic data models

 Formats of feature data

In Chapter 2, ‘Exploring ArcCatalog and ArcMap’, you worked with a map
and layers. The layers on amap are based on GIS data. When you added the
water mains to the map, you added data from afeature class stored in a
geodatabase. Other formats for GIS data include shapefiles, coverages, and
rasters. GIS data formats vary, but they all store spatial and attribute
information.

Much data has a spatial component that may not be immediately apparent.
For example, customer databases often include addresses. With a suitable
street dataset, these addresses can be plotted as points or geocoded.
Similarly, tables of salesfigures can be linked by a query statement to a
feature class of salesterritories and displayed on a map.

It isuseful to understand the different GI S data types and database models
when you are conducting an analysis project. This chapter contains a brief
introduction to common types of GIS data and database models.
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Geographic data models

ArcGIS stores and manages geographic datain a number of
formats. The three basic data models that ArcGIS uses are
vector, raster, and TIN. You can also import tabular data
intoaGlS.

Vector models

One way of representing geographic phenomenais with
points, lines, and polygons. This kind of representation of
the world is generically called avector data model. Vector
models are particularly useful for representing and storing
discrete features such as buildings, pipes, or parcel
boundaries.

£

Points are pairs of x,y coordinates. Lines are sets of
coordinates that define a shape. Polygons are sets of
coordinates defining boundaries that enclose aress.

®(5.11) (@38) _ (299)

® 34 (113) 29,3)

(19,3)

e

Coordinates are most often pairs (x,y) or triplets (x,y,z,
where z represents a val ue such as elevation).

The coordinate values depend on the geographic coordinate
system the datais stored in. Coordinate systems are
discussed in more detail in Chapter 6, ‘ Preparing data for
analysis'.

ArcGIS stores vector data in feature classes and collections
of topologically related feature classes. The attributes
associated with the features are stored in data tables.

wa| wao | 005t \
- .-! — — (Lix]
wa ) / !
/ w5 ! e /T
we wito
0% / : ‘- — .
. ! \ 9110
- TRACT POP1990 AREA PERIMETER

0056

3433

5205890

4508.022

——|0057

1775

17330714

17017.602

not10z2

1331

13391034

15832.158

norzoz

3245

10129278

12433.502

no13nz

2839

8228478

11483.4996

ArcGIS uses three different implementations of the vector
model to represent feature data: coverages, shapefiles, and
geodatabases.
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Raster models

In araster model, the world is represented as a surface
that isdivided into aregular grid of cells.

The x,y coordinates of at |east one corner of the raster are
known, so they can be located in geographic space.

Raster models are useful for storing and analyzing data that
is continuous across an area. Each cell contains a value that
can represent membership in a class or category, a
measurement, or an interpreted value.

Raster data includes images and grids. Images, such as an
aerial photograph, a satellite image, or a scanned map, are
often used for generating GIS data.

ExpLORING GIS DATA

Grids represent derived data and are often used for analysis
and modeling. They can be created from sample points,
such as for a surface of chemical concentrations in the soil,
or based on classification of an image, such as for aland
cover grid. Grids can aso be created by converting vector
data.

Grids can store continuous values, such as for an elevation
surface.
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They can also store categories, such as for vegetation
types.

Gridsstoring categorical information can store additional
attributes about each category. For example, agrid of
vegetation types might store—for each category—a
numeric code, the name of the vegetation type, a habitat
suitability rating for certain wildlife species, and a general
type code. Thisis unlike feature data, where attributes are
stored for each individual feature.

B 2

[

[0
B 1
[ 1483
[ 47
[ s0s
[ 510
a2

Value Count Name Suitability Type
2 30672 | Cropland and pasturaland 4 [Agriculture
3 3339 |Urban and industrial 5 |Urban
10 212|Clearings and brughfields F|Cleared
21 1383 | Cottonwood 4 |Riparian
463 142 |Ash-Cottomwood 3 Woodland
476 7205 |Oak 3|Woodland
EOR 1112 | Douglas fir 2 |[Forest
E10 ERRT [Mixed evergreen-broadleaf 3|Forest
F12 7943 | Douglas fir-Hemlock-Cadar 1|Forest

The smaller the cell size for the raster layer, the higher the
resolution and the more detailed the map. However,
because the cells form aregular grid over the whole
surface, decreasing the cell size to store higher resolution
data substantially increases the total volume of data that
must be stored.
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ArcGIS can recognize and use rasters from image filesin
many different file types and from grids stored in
workspaces. You can add raster datasets to a map just as
you would features, and you can inspect and organize them
with ArcCatal og.

TIN models

In atriangulated irregular network model, the world is
represented as a network of linked triangles drawn between
irregularly spaced points with x-, y-, and z-values. TINsare
an efficient way to store and analyze surfaces.

Heterogeneous surfaces that vary sharply in some areas
and less in others can be modeled more accurately, in a
given volume of data, with atriangulated surface than with
araster. That is because many points can be placed where
the surface is highly variable, and fewer points can be
placed where the surface is less variable. ArcGI S stores
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triangulated surfaces as TIN datasets. As with rasters, you
can add TIN datasets to a map in ArcMap and manage them
with ArcCatal og.

For more information about raster data and TINS, see
Modeling Our World: The ESRI Guide to Geodatabase
Design.

Tabular data

You can think of a GIS as a database that understands
geometry. Aswith other databases, ArcGIS letsyou link
tables of data together. Almost any table of data can be
joined to an existing feature class or raster dataset if they
share an attribute. For example, you may have a shapefile
of census tracts with atract number field and a tabular file
of additional census data also containing atract number
field. You can link the census data to the shapefile's
attribute table and map the additional data.

| people per household

Geolocating is another means of putting tabular dataon a
map. Perhaps the simplest example of geolocating is
plotting points based on tables of geographic coordinates.
For example, you can plot the locations of soil samples
based on latitude— ongitude val ues obtained from aglobal
positioning system (GPS) receiver. You can a so plot points
by geolocating tables of addresses on an existing street

network. Thisis often called address geocoding.
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Formats of feature data

ArcGI S supports both file-based feature models and
database management system (DBMS) feature models.

The two file-based models are coverages and shapefiles.
Coverages and shapefiles employ a georelational data
model. They store the vector data for the features in binary
files and use unique identifiers to link features to attributes
stored in feature attribute tables in other files.

The DBMS feature model supported by ArcGISisthe
geodatabase data model. In this model, features are stored
asrows in arelational database table. The rows in the table
contain both the coordinates and the attribute information
for the features.

Coverages

Coverages are the traditional format for complex
geoprocessing, building high-quality geographic datasets,
and sophisticated spatial analysis.

Coverages contain primary, composite, and secondary
feature types. The primary features in coverages are label
points, arcs, and polygons. The composite features—routes/
sections and regions—are built from these primary feature
types.

Coverages may also contain secondary features: tics, links,
and annotation. Tics and links do not represent geographic
objects but are used to manage coverages. Annotation is
used to provide text about geographic features on maps.

50

Primary features in coverages

Label points can represent individual point features, for
example, wells. In the diagram below, the point in the
upper left represents well number 57.

57
o

59

58
[ ]

Label pointsalso link attributesto polygons. Each polygonin
acoverage hasasingle label point with its feature ID
number, usually located near the polygon’s center. The
diagram below shows the label points of polygons 102 and
103.

102

103
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Arcs are connected sets of line segments, with nodes at the
endpoints. A single arc can stand alone, such as afault line
on ageologic map; several arcs can be organized into line
networks, such as stream or utility networks.

Arcs can also be organized into polygons that represent
areas, such as soil types.

Nodes are the endpoints of and connections between arcs.

ExpLORING GIS DATA

Nodes can have attributes, so they can represent point

features in a network, such as valvesin a network of water

mains.

Nodes are important for tracking how featuresin coverages

are connected to each other; thisis called topology. You'll
learn more about coverage topology later in this section.

Polygons represent areas. They are bounded by arcs,
including arcs that define island polygons. Polygonsin a
coverage may share arcs such as B and C below, but they
do not overlap. Each point in an areafalls within exactly
one polygon so, for example, apoint within polygonAis
outside of polygon B.

Al
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Composite features in coverages

Routes and sections are linear features that are composed
of arcs and parts of arcs. Routes define paths along an
existing linear network such as the route from a house to an
airport along a street network.

Because points of interest on a network are not always at
nodes, sectionsidentify partial arcs. They record how far
along a given arc aroute begins or ends.

L )

section

Regions are area features that are composed of polygons.
Unlike polygons, regions can be discontinuous. For example,
the mainland and an island can be mapped as two polygons,
but they can belong to the same region.

@ I]
B R1

C

In the diagram above, polygonsA and D belong to
region R1.
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Regionsin a coverage can a so overlap. For example, in a
coverage of forest polygons, two regions that represent
different forest fires could overlap if an areathat burned in
one year also burned in another.

A A4
A AN

In the diagram above, region R2 and region R3 share
polygon C.

Secondary features in coverages

Annotation features are text strings that describe a feature
when amap is displayed or printed. Annotation can be
positioned at a point, between two points, or along a series
of points. Annotation is used to make maps easier to read
and understand.

well 57 Main o2
&>
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Annotation isstored in geographic coordinates, so it
maintainsits position and scale relative to the other
coverage features when displayed.

Tics are geographic control points. They represent known
locations on the ground and are used to register and
transform the coordinates of a coverage.

A
[

2 |3

Ticsallow features digitized from a paper map to be
accurately transformed from digitizer units, such as
centimeters or inches, to real-world units, such as
kilometers or miles. It is good practice to use the sametic
locations when you digitize sets of features from amap into
different coverages so they will overlay correctly.

e
WO
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Links are displacement vectors that are used to adjust the
shape of coverages, for example, to match the edges of
adjacent coverages. Links consist of afrom-point and a
to-point.

.
L

Coverage topology

Topology isthe procedurefor explicitly defining and using
the spatial relationshipsinherent in feature geometry. The
three major topological relationshipsthat coverages
maintain are connectivity, areadefinition, and contiguity.

Coveragesimplement topol ogy and explicitly record these
spatial relationshipsin special files. Storing connectivity
makes coverages useful for modeling and tracing flowsin
linear networks. Storing information about area definition
and contiguity makes it possible to find or merge adjacent
polygons and to combine geographic features from
different coverages with overlay operations.

Coverages store connectivity by recording the nodes that
mark the endpoints of arcs. Arcs that share a node are
connected. Thisis called arc—node topology. Each arcisa
connected set of vertices with afrom-node and a to-node.
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Theillustration below showsthree arcslabeled 1, 2, and 3.
Arc 1 starts from node 10 and goes to node 20. Its shapeis
defined by vertices a, b, ¢, and d. Arc 2 is connected to

arc 1 at nodes 10 and 20.

——— Shared node

—— Arc

— Vertex

Coverages define areas by keeping alist of connected arcs
that form the boundaries of each polygon. Thisiscalled
polygon—arc topol ogy.

Inthisillustration polygon A isdefined by arcs 1 and 2.

@
3

— Polygon
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Coverages store contiguity by keeping alist of the
polygons on the left and right side of each arc. Thisiscalled
left—right topology. Polygons that share an arc are
contiguous. In thisillustration polygonsA and B are
contiguous because A isto the left of arc 2 and B isto the
right.

@

Shared arc

Storage of coverages

Coverages are stored in workspaces. A workspace is a
folder in the file system. The workspace folder contains a
folder named info and folders named for each coveragein
the workspace.

E|I:| a_workzpace
¢ [0 a_coverage
“{1 b_coverage

L info

Workspace in the file system

Here, the workspace is called a_workspace, and the
coverages are called a_coverage and b_coverage.

A coverage folder contains a set of files that store
information about the features in the coverage—
coordinates, topology, and so on. The attributes of coverage
features are stored in feature attribute tables that are
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managed by an INFO™ database. The info folder contains
INFO datafiles and table definitions for each coverage.

In ArcCatalog, you see a coverage workspace as a GIS
datafolder. You can identify the geometry of a coverage—
point, line, polygon, and so on—nby itsicon. You can also see
the feature classes within a coverage.

©

- T
(g D

B E

E@ a_workspace

. =8P a_coverage

‘ L i _>|;|

Workspace in ArcCatalog

Here, you can see that a_workspace contains two
coverages. a coverage and b_coverage. The a_coverage
contains an arc feature class and atic feature class. This
coverage has polygon topology, so it contains a polygon
feature class and a label feature class as well. The dataset
b _coverageisaline coverage, so it just containsarc and tic
feature classes.

You may also see additional datatablesin a coverage
workspace if there are other tables stored in the INFO
database, such as linked data tables or symbol lookup
tables.
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Shapefiles

Shapefiles are useful for mapmaking and some kinds of
analysis. A great deal of geographic datais availablein
shapefile format.

Shapefiles are simpler than coverages because they do not
store full topological associations among different features
and feature classes. Each shapefile stores features
belonging to a single feature class.

Features in shapefiles

Shapefiles have two types of point features. points and
multipoints. They have line features that can be simple lines
or multipart polylines. They also have area features that are
simpleor multipart areas called polygons.

Point shapes are simply single-point features, such aswells
or monuments. Here, well number 57 is selected.
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Multipoint shapes are collections of points that all
represent one feature. A group of small islands could be
represented as a single multipoint shape. Here, multipoint
feature 22 is selected.

Line shapes can be simple continuous lines, such as afault
line on amap. They can also be polylines that branch, such
as ariver. Line shapes can also have discontinuous parts.
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Polygon shapes can be simple areas, such as a single
island. They can also be multipart areas, such as several
islandsthat constitute a single state.

Co O

Polygon shapes can overlap, but the shapefile does not
store topol ogical relationships between them. The market
areas of two stores could be represented as overlapping
polygon shapes.

Storage of shapefiles

Shapefiles are stored in folders. A shapefile consists of a
set of files of vector datain the shapefile and a dBASE®
.dbf file containing the attributes of the features. Each
constituent file shares the shapefile name.

Folder with a shapefile

in the file system
a_lineshapefile. dbf Y

a Iineshapefile.shp—Consmuem files of a line
a_lineshapefile. shx shapefile

GETTING STARTED WITH ARCGIS



A shapefile contains shapes of only one geometry: point,
multipoint, line, or polygon.

When you look at afolder of shapefilesin ArcCatalog, you
see the shapefiles as standal one feature classes.
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Geodatabases

Geodatabases implement an object-based GI S data model—
the geodatabase data model. A geodatabase stores each
feature as a row in atable. The vector shape of the feature
isstored in the table's shape field, with the feature
attributes in other fields. Each table stores a feature class.

In addition to features, geodatabases can also store rasters,
data tables, and references to other tables. Geodatabases
are repositories that can hold all of your spatial datain one
location. They are similar to adding coverages, shapefiles,
and rasters into a DBMS. However, they also add
important new capabilitieslacking in file-based datamodels.

Folder in ArcCatalog

—— Shapefiles in ArcCatalog

Some advantages of a geodatabase are that featuresin
geodatabases can have built-in behavior; geodatabase
features are completely stored in a single database; and
large geodatabase feature classes can be stored seamlessly,
not tiled.

ExpLORING GIS DATA

In addition to generic features, such as points, lines, and
areas, you can create custom features, such as
transformers, pipes, and parcels. Custom features can have
special behavior to better represent real-world objects. You
can use this behavior to support sophisticated modeling of
networks, data entry error prevention, custom rendering of
features, and custom forms for inspecting or entering
attributes of features.

Features in geodatabases

Because you can create your own custom objects, the
number of potential feature classesis unlimited. The basic
geometries (shapes) for geodatabase feature classes are
points, multipoints, network junctions, lines, network
edges, and polygons. You can also create features with new
geometries.

All point, line, and polygon feature classes can:

e Bemultipart—for example, multipoint shapesor regions
in a coverage

e Havex,y; X,y,z; or X,y,z,m coordinates—m-coordinates
store distance measurement values, such as the distance
to each milepost along a highway

* Bestored as continuous layersinstead of tiled
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Point and multipoint geodatabase features are similar to
the corresponding feature types in shapefiles.

L 4
a7
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Generic point features could, for example, represent
building locationsin acity.

Custom point features could al so represent buildings, but
they might include an interface that would list the owner,
area, and assessed value of the building or display a
photograph or schematic of the building.

Network junction features are points that play atopological
rolein anetwork, somewhat like nodes in a coverage.
There are simple and complex network junction features.

A simple junction feature might be used to represent a
fitting that connects two pipes. It could have validation
behavior that would ensure that connected pipes are of the
correct diameter and materials.

E
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A complex junction feature plays a more complex role in a
network. It can contain internal partsthat play alogical and
topological rolein the larger network.

For example, a complex junction feature could be used to
represent a switch in an electric power network. In one
position the switch could connect point A to point B, whilein
another position it could connect point A to point C.

B E

The switch might have editing validation rules that would
control the types of power lines that could be connected to
it. It could a so have custom behavior that would draw the
switch with different symbols depending on its state—open
or closed, for example.

Line features are lines built from three kinds of segments:
line segments, circular arcs, and Bézier splines. A singleline
could be built from all three parts, asintheillustration on
theright, below.

/ /\/)
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Lines can be used to represent linear geographic features,
such as roads or contour lines. Line features can have
custom drawing behavior that generalizes the line
depending on the map scale or that controls the placement
of annotation along the line.

Network edge features are lines that play atopological role
in a network. They can be used for tracing and flow
analysis.

Here, the network between A and B has been traced. The
network contains simple and complex network edge
features.

A

/

A simple edge feature is a linear network feature that
connects to junction features at its endpoints. In this
respect, simple edge features are similar to arcs, which
have nodes at their endpoints. A simple edge feature could
be used to represent a pipe in awater network.

—® e

’_@_1
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Simple edge features can have connectivity rules; for
instance, a 10-cm pipe must connect to a 10-cm fitting.
They can also have special class methods, so a pipe feature
could calculate the pressure drop of aliquid flowing from
one end to another based on the pipe diameter, roughness,
and length. They can have special query, editing, and data
entry interfaces.

A complex edge feature is a linear network feature that
can support one or more junctions along itslength, yet
remain asingle feature. In the example below, the line from
A to B isasingle complex edge feature.

A

A power line could be represented as a complex edge
feature. It could have junction features at its ends and
additional junctions where other lines attach to it along its
length. Aswith simple edge features, complex edge
features can have specia class methods and interfaces.
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Polygon features represent areas. Their boundaries can be
composed of ling, circular arc, and Bézier spline
segments—the same geometries used to create line
features. They can be simple closed shapes, or they can
have discontinuous parts. Polygon features can also have
nested islands and |akes.

O

You can use polygon features to represent geographic
features, such as buildings, census blocks, or forest stands.
Aswith other geodatabase features, polygon features can
have customized behavior and interfaces. A custom
building polygon could be drawn as a plan view at one
scale, as a generalized building footprint at another, and
with apoint symbol at another. It could also have a custom
interface for editing and viewing its attributes.

You can create your own custom geodatabases from
scratch, or you can modify elements of an existing
geodatabase. For more information about designing
geodatabases and creating custom features, see Modeling
Our World: The ESRI Guide to Geodatabase Design and
Building a Geodatabase.
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Topology in ageodatabase

Topology in a geodatabase allows you to represent shared
geometry between features within a feature class and
between different feature classes. You can organize the
features in a geodatabase to create planar topologies or
geometric networks.

Feature classes can share geometry with other feature
classes in a planar topology. For example, you might define
atopological relationship between streets, blocks, block
groups, and census tracts. The street segments define the
boundary of the block they enclose. Groups of blocks can
be collected into block groups, and block groups into tracts.

A planar topology is composed of a set of nodes, edges,
and faces. When you update the boundary of one feature,
the shared boundaries are updated as well.

@7 @@j

input features
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Topologically related edge and junction featureswithin a
dataset can be bound into a geometric network. Thisis
useful when the features must be connected to each other
with no gaps. For example, you could organi ze pipes,
valves, pumps, and feeders into a water network.

junctior

Storage of geodatabase features

Geodatabase features reside in geodatabases. A multiuser,
versioned geodatabase can be implemented using ArcSDE
softwarein any of the leading commercial all-relational
databases. Single-user, or personal, geodatabases are
implemented in aMicrosoft Access.mdb file.

EWFolder with geodatabase in the file system

Geodatabaseldh

Database files
@ Geodatabase

You access the database through ArcGI S applications
including ArcMap and ArcCatal og.

Geodatabase feature classes each contain one geometric
feature type. Related feature classes can be organized into
feature datasets. Feature datasets are useful for organizing
feature classes with a shared topology. They can also be
used to organize feature classes thematically. For example,

ExpLORING GIS DATA

you might have three feature classes in a waterbodies
feature dataset: points, representing ponds; lines,
representing rivers; and polygons, representing lakes.

b

E Catalog S
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B A featureclass_paint
EIJ-EF Feature D ataset(2]
=] a_featureclass_line
El a_featureclazs_node
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When you look at a geodatabase in ArcCatalog, you see the
database tables as collections of feature datasets and
feature classes, or simply as standalone feature classes.

Geodatabase feature classes are stored with spatial

indexes, so you can work efficiently with small areas of
large seamless databases. This eliminates the need to divide
large, complex datasets into separate tiles.

Getting more information

There are many facets to each vector data format, and
there are many issues to consider when choosing one over
another within a specific database design. For afull
discussion of these issues, see Modeling Our World: The
ESRI Guide to Geodatabase Design and Building a
Geodatabase.
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Conducting a GIS project

Section 2






Planning a GIS project

IN THIS CHAPTER
e What is GIS analysis?
e The steps in a GIS project

e Planning your project

Beginning with this chapter and through the rest of the book, you will
conduct asample GIS analysis project. The tasks you perform will help you
learn the methods for performing your own GI S projects. You' |l learn about
several specific GIS analysis techniques and, perhaps more important, you' Il
learn how to plan and carry out a GIS project.

This chapter provides an overview of GIS analysis and presents the steps
involved in conducting a GIS project. It then walks you through the first
step—planning the project.

The scenario for the project involves finding the best site for a new
wastewater treatment plant for the fictitious city of Greenvalley. Tofind a
suitable site you will need to know the site selection criteria. You'll then
need to identify the data needed to address these criteria and use the data to
find suitable sites for the plant. These are fundamental elements of a GIS
analysis project.
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What is GIS analysis?

The phrase “GIS analysis’ encompasses a wide variety of
operations that you can do with a geographic information
system. These range from simple display of featuresto
complex, multistep analytical models.

Showing the geographic distribution of data

Perhaps the simplest form of GIS analysisis presenting the
geographic distribution of data. Thisis conceptually the
same as sticking pinsin awall map, a simple but powerful
method of detecting patterns.

o

Here, the map isthe analysis. A police department might
analyze burglary patterns by plotting the addresses of
reported break-ins. The department could make the map
more informative by displaying the incidents with different
symbols to show the time of day, method of entry, or types
of valuables reported stolen.
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Querying GIS data

Another type of GIS analysisis querying, or selecting from,
the database. Querieslet you identify and focus on a
specific set of features. There are two types of GIS queries,
attribute and location queries.

Attribute queries, or aspatial queries, find features based on
their attributes. The police department mentioned above
could use an attribute query of its database to obtain atable
of crimesthat fall into a particular category.

ok

Selected Attibutes of crime point
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Here are the results from a query on the CRIM_CAT field,
showing records where the value in the field is 9. The map
shows the results of the query.
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Location queries, or spatial queries, find features based on
where they are. The police department could use a location
query of the database to find crimes that occurred within a
given area.

Selected Attibutes of crime point
CRIM_CAT | CRIM_CLS | POL_GRID | BEAT | «
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One way to do alocation query is by drawing arectangle
on the map. Here, the police department has selected only
those crimes that occurred within the rectangle. These
crimes could be studied together to determine if any of
them are related.

The police department could also do more complex spatial
queries using polygon features, such as census tracts,
selected from another layer. One of the most useful
features of a GIS is that you can see the results of both
spatial and aspatial queries on the map.

PLANNING A GIS PROJECT

Identifying what’s nearby

A third type of GIS analysisisfinding what is near a
feature. One way to find what is near afeature is by
creating a buffer around the feature.

A city planning commission could identify the areawithin
1,000 meters of a proposed airport by buffering the airport
feature. The buffer could be used with other layers of data
to show which schools or hospitals would be near the new
airport.

7

T
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A powerful function of GIS analysisisthat the output of
one procedure can be used in another. Here, the buffer
around the airport isused in alocation query. Two schools
and a hospital that are within the buffer have been selected.
The school that is outside the buffer was not selected.
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Overlaying different layers

A fourth type of GIS analysisisoverlaying different layers
of features. You can create new information when you
overlay one set of features with another. There are several
typesof overlay operations, but all involvejoining two
existing sets of featuresinto a single new set of features.

For example, afarmer wants to find how much land can be
planted with a new crop. The crop can’t be planted on
hillsides and needs soilsthat are highly permeable.

The farmer combines, in aunion overlay, two existing
layers of data about the farm: polygons of the ground
surface classified by slope and polygons of soil permeability.
The farmer can now select the new polygons that have low
slopesand high permeability.

Permeability Slope and

permeability
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There are several different spatial overlay and spatial
mani pul ation operationsthat you can use on layersincluding
union, intersect, merge, dissolve, and clip.

Doing a complex analysis

You can combine all of these techniques and many othersin
acomplex GIS analysis. With a GIS you can create detailed
models of the world to solve complicated problems.
Because a GIS can perform these operations rapidly, it is
possibleto repeat an analysisusing slightly different
parameters each time and compare the results. This can
allow you to refine your analysis techniques.

This section has provided a brief overview of some of the
common types of GIS analysis. For more information on
these and other kinds of analysis you can perform using
GIS, see The ESRI Guideto GISAnalysis.

In the next section you'll learn about the stepsin atypical
GIS analysis project.
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The steps in a GIS project

Inatypical GIS analysis project, you identify the
objectives of the project, create a project database
containing the data you need to solve the problem, use GIS
functions to create an analytical model to solve the
problem, and present the results of the analysis.

Step 1: Identify your objectives

Thefirst step of the process is to identify the objective of
the analysis. You should consider the following questions
when you are identifying your objectives:

e What isthe problem to solve? How isit solved now?
Arethere alternate ways to solveit using a GIS?

* What are the final products of the project—reports,
working maps, presentation-quality maps?

* Who isthe intended audience of these products—the
public, technicians, planners, officials?

» Will the data be used for other purposes? What are the
reguirements for these?

This step isimportant because the answers to these
questions determine the scope of the project as well as how
you implement the analysis.

PLANNING A GIS PROJECT

Step 2: Create a project database

The second step is to create a project database. Creating
the project database is a three-step process. The steps are
designing the database, automating and gathering data for
the database, and managing the database.

Designing the database includes identifying the spatial data
you will need based on the requirements of the analysis,
determining the required feature attributes, setting the
study area boundary, and choosing the coordinate system to
use.

Automating the data involves digitizing or converting data
from other systems and formats into a usable format, as
well as verifying the data and correcting errors.

Managing the database involves verifying coordinate
systems and joining adjacent layers.

Creating the project database is a critical and time-
consuming part of the project. The completeness and
accuracy of the datayou use in your analysis determines
the accuracy of the results.

Step 3: Analyze the data

Thethird step isto analyze the data. As you'’ ve seen,
analyzing datain a GI S ranges from simple mapping to
creating complex spatial models. A model isa
representation of reality used to simulate a process, predict
an outcome, or analyze a problem.
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A spatial model involves applying oneto three categories of
Gl Sfunctionality to some spatial data. These functions are:

» Geometric modeling functions—cal cul ating distances,
generating buffers, and calculating areas and perimeters

» Coincidence modeling functions—overlaying datasetsto
find places where values coincide

» Adjacency modeling functions—allocating, pathfinding,
and redistricting

With a GIS you can quickly perform analyses that would be

impossible or extremely time-consuming if done by hand.

You create alternative scenarios by changing your methods

or parameters and running the analysis again.

Step 4: Present the results

The fourth step is to present the results of your analysis.
Your final product should effectively communicate your
findings to your audience. In most cases, the results of a
GIS analysis can best be shown on amap.

Charts and reports of selected data are two other ways of
presenting your results. You can print charts and reports
separately, embed them in documents created by other
applications, or place them on your map.
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What's next?

Now that you have reviewed the stepsin a GIS project, you
are ready to begin planning your own project. The next
section presents an overview of the stepsfor the
Greenvalley wastewater treatment plant project. The first
step—identifying the project objectives—is covered in this
chapter. The rest of the steps comprise the remaining
chapters in this book.
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Planning your project

Planning isacritical step in any GIS project and can save
you time and effort once you get to the database creation,
analysis, and mapping steps. During the planning phase
you identify the project objectives, define the criteriafor
the analysis, and identify the data required to support the
analysis. You should also consider the approach you'll use
for the analysis and what the final products of the project
will be. Once you'’ ve done this, you can proceed to create
the project database.

Throughout the rest of thisbook you will beworking on a
small GIS analysis project. In the process, you' Il learn how
to plan a GIS project and how to use ArcMap and
ArcCatalog together to carry it out. While you’'ll be
performing a specific type of analysis—finding a site for a
new facility—the steps you'll follow in the project, and
many of the specific tasks, will be applicable to arange of
GIS projects. The scenario for the project isto find a
suitable site for a new wastewater treatment plant.

Thecity of Greenvalley isgrowing. To support this growth,
the city is building a new wastewater treatment and
recycling plant. The city plansto use conservation and

wastewater recycling to help meet its expected water needs.

The diagram to the right outlines the stepsin a GIS project
and shows where each step is covered in the remaining
chapters in this book.

In this chapter, you'll carry out step 1—identifying the
project objectives. You'll also do some planning for the
remaining steps.

PLANNING A GIS PROJECT

Steps in a GIS project

Step 1: Identify the project objectives—Chapter 4

CRITERIA DATA sET ATTRIBUTES

Step 2: Create the project database

Assemble the data— Prepare the data for
Chapter 5 analysis—Chapter 6
£ project
+- S |~ 4
E.
s

Step 4: Present the results—Chapter 8

1
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Step 1: Identify the project objectives

The objective of thisGlS analysisisto find asuitable site
for the city’s new wastewater treatment plant. The city has
never used a GIS model to site a wastewater treatment
plant. The existing plant was sited many years ago using a
quadrangle map, acetate overlays, and the city council’s
knowledge of the areain consultation with the city engineer.
This approach was adequate but time-consuming, and the
public was not involved in the process.

The problem has become more difficult as the area has
become more developed and environmental and public
health regul ations more stringent. The council has chosen to
use a GIS model in order to speed the process and to
ensure that the necessary regulations are complied with.

Because the council recognizes that siting such a plant can
be controversial, it wantsthe analysisto identify all of the
parcels that could be used for the plant site, then identify
the highly suitable parcels, based on specific criteria. The
possible siteswill be discussed at a public meeting. The
map you create for the meeting should make clear which
parcels are highly suitable, which are less suitable, and
which are unsuitable.

The city has provided you with alist of the criteriafor a
suitable site. The parcels chosen for the site must be:

* Below 365 metersin elevation, to minimize pumping
costs

» OQutsidethefloodplain, to avoid spillage during storms

e Within 1,000 meters of theriver, to minimize pipeline
construction for treated water that is discharged

e At least 150 meters from residential property and parks,
to minimize the impact on the city’sresidents
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e Onvacant land that can be devel oped, to minimize land
acquisition and construction costs

In addition, to further reduce construction costs, the city
would prefer that the site be:

e Within 1,000 meters of the main wastewater junction
(within 500 metersis considered even more suitable)

» Within 50 meters of an existing road

The plant will also require atotal of at least 150,000 square
metersin area.

A preliminary review of existing paper maps has shown
that the most likely location for the plant isin the
northwest corner of the city, near theriver, and in alow-
lying area. Thiswill be the study areafor the project. The
GIS analysiswill allow you to combine the criteriato
identify specific parcels that are suitable sites.

Step 2: Create the project database

Creating the database for this project will be a two-step
process. First you'll assemble the existing data and review
it. Then you'll prepare the data for analysis. Some of the
datawill be usable as is; other layers will need additional
processing. You may also need to automate some data.
You'll assemble the datain Chapter 5, ‘ Assembling the
database’, and prepare the data for analysisin Chapter 6,
‘Preparing data for analysis . At this point, though, you can
plan for those tasks by identifying the data layers you'll
need and the sources of the data.

Assemble the project data

Several city of Greenvalley departments maintain GIS data
and have working arrangements to share data for city
projects. Some of this datais already stored in the city’s
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GreenvalleyDB database. The city aso has data sharing
agreements with several regional and state agencies.

Because a database containing much of the data you need
aready exists, you will not need to spend as much time on
designing and automating your project database as you
would otherwise. However, you will still need to do some
database design work for your project database. You'll
need to identify the dataset and any attributes required for
each criteria. You'll then research the available data to see
which layers will meet your needs.

Each of the city’s criteriawill require alayer of data for the
analysis. Hereisalist of the criteria and the corresponding
datasets and attributes.

CRITERIA Dataser ATTRIBUTES

LEss THAN B05 METERS ELEVATION ELEVATION ELEVATION IN METERS
OUTSIDE THE FLOODPLAIN FLoopPLAIN N/A

WITHIN 1,000 METERS OF THE RIVER. River N/A

AT LEAST 150 METERS FROM

RESIDENTIAL PROPERTY Parcere LAND UsE

AT LEAST 150 METERS FROM PARKS Parks N/A

ON VACANT LAND PARCcELS LAND USE

WitHIN 1,000 METERS OF THE WASTEWATER A

WASTEWATER JUNCTION JUNCTION

WITHIN 50 METERS OF A ROAD Roaps N/A

AT LEAST 150,000 sa. METERS PARCELS AREA IN SQUARE METERS

PLANNING A GIS PROJECT

Note that the parcels dataset will be used for several
criteria

You can now take inventory of the data that you have and
see which layers correspond to the required datasets. You

can also identify other layers that you need to obtain or
create.

To find areas below 365 meters elevation, you need a
source of elevation data. A colleague at the State
Department of Transportation (DOT) has provided an
elevation grid. Because you simply need to know whether
or not a parcel is below 365 meters, you will use a polygon
of areas below 365 meters, which your colleague at DOT
has created from the grid. This dataisin a shapefile format.

To find parcels outside of the floodplain, you will use the
City Planning Department’sdigital flood zonelayer, stored
as afeature class in the city’s GreenvalleyDB geodatabase.

Toidentify areaswithin 1,000 meters of theriver, you will
first need alayer of the river. The County Water Resources
Department has a shapefile of theriver.

You will need a dataset of the parcelsin your study area.
The city tax assessor has a tiled database of parcels stored
as shapefiles. Two of these tiles cover your study area. The
parcel database includes aland use attribute that you will
use to identify residential parcels—so you can buffer them
to 150 meters—and vacant parcels. You will use the area
attribute of the parcel shapefileto identify possible sites
with an area of at least 150,000 square meters.

To find areas more than 150 meters from parks, you’'ll need
a parks layer. The City Parks and Recreation Department
has a feature class of existing parks, which is stored in the
GreenvalleyDB geodatabase.
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Thereisalso arecently discovered historic sitein the
project study area. The city plans to develop a park around
the site, but the proposed park boundary has not been
placed into the park feature class yet. You will get this
information into your project database by digitizing from a
scanned image of the draft park boundary map.

To find parcels within 1,000 meters of the main wastewater
junction, you will need a layer that includes the junction.
The City Utility Department has a coverage of the
wastewater mains and the junction.

To identify parcels that are within 50 meters of aroad, you
will use the existing streets feature class from the
GreenvalleyDB geodatabase.

Thetable below liststhe layersyou’ll assemble for the
project database, based on the available data. The source
and the format of each layer are also listed.

LAYER SOURCE FormAT

ELEVATION STATE DEPT. OF TRANSPORTATION GriD

ELEVATION < 365 M STATE DEPT. OF TRANSPORTATION SHAPEFILE

FLoopPLAIN CITY PLANNING DEPT. (GEODATABASE

River COUNTY WATER RESOURCES DEPT. SHAPEFILE

PARCELS CITY TAX ASSESSOR SHAFEFILES (TILED)

Parks CITY PARKS AND RECREATION DEPT. GEODATABASE

HisToRIC PARK CITY PARKS AND RECREATION DEPT. SCANNED IMAGE

WASTEWATER JUNCTION | CITY UTILITIES DEPT. COVERAGE

STREETS CiTY STREETS DEPT. GEODATABASE
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The database will also include the scanned image of the
historic park, which you'll useto digitize the new park.
You'll also include the elevation grid, as you may want to
display it on your final map.

In Chapter 5, * Assembling the database’, you' [l assemble
the data and organize it so it's easily accessible within a
single project folder. You'll then review the datato see
which layers will require additional processing.

Prepare the data for analysis

Based on your review of the data, you’ll determine which
layers are currently usable and which require additional
processing for use in the analysis. Some of the common
tasks involved in preparing data for analysis include:

» Checking data quality—making sure the datais accurate
and up-to-date

e Converting data between formats

» Automating databy digitizing, scanning, converting, or
geol ocating

» Defining coordinate systems

» Projecting layers to a new coordinate system

» Merging adjacent layers

You'll need to perform some of these tasks for your project

database. You already know, for instance, that the boundary

of the proposed park surrounding the historic site will need

to be digitized. You have a scanned map of the proposed

boundary that you will register to the city’s geodatabase and

digitize using the parcels layer as a backdrop. The new park

feature will be added to the existing park feature classin

the GreenvalleyDB geodatabase.
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You will also need to merge the two parcel tilesfor your
study area to make the analysis easier to perform.

Once you've reviewed the existing data, in Chapter 5,
* Assembling the database’, you’ll be able to see which
other layersrequire additional processing.

Most of the data for the project is already in coverage,
shapefile, geodatabase, or raster format, all of which
ArcGIS can use, simultaneously. There may be cases,
though, where you’ Il need to convert data to adifferent
format—for example, if converting from vector to raster
format or from shapefile to geodatabase feature class, for
storage in an existing geodatabase.

ArcGIS can display and overlay layersin different
coordinate systems as long as the coordinate system for
each layer is defined. You'll need to check this, especially
for data you’ ve obtained from other sources.

You'll perform the necessary data processing tasksin
Chapter 6, ‘ Preparing data for analysis'.

Step 3: Analyze the data

During the planning stage of the project, you' [l want to
consider the analysis methodology and list the major steps
in the process. That way you can make sure you are aware
of all the datasets you will need and can include them as
you create the project database. You may want to create a
schematic diagram of the process as a guide.

The diagram to the right shows the process for the
wastewater treatment plant siting analysis.

PLANNING A GIS PROJECT
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The analysis consists of three phases.

In the first phase, you'll create alayer of the areas the plant
should be outside of and another layer of the areas the plant
should be within.

In phase two, you'll use these layers to select a subset of
parcelsthat are in a suitable location. You'll then select the
subset of these that are vacant to create alayer of suitable
parcels.

Inthethird phase, you'll consider the city’sadditional
criteriathat define the highly suitable parcels. You'll find
the suitable parcels within 50 meters of aroad and those
within 500 and 1,000 meters of the wastewater junction,
then tag them with the appropriate codes so they can be
identified on the map. You'll also check to see which
parcels are large enough for the construction of the plant.

While the schematic shows the major stepsin the process,
there are a number of interim steps you'll complete in each
phase. You'll develop the detailed methodology and
perform the analysisin Chapter 7, ‘ Performing the
analysis'.

Step 4: Present the results

During project planning you should consider the purpose
and audience for your final products. For this project,
you'll present the results of the analysis on a presentation-
quality map that shows the parcels that are suitable and
highly suitable sites. The map will be presented to a general
audience at a public meeting.

76

Whileyou don't need to design the map layout at this point,
you'll want to consider the layers that will be shown on the
map. In addition to the analysislayers, you may want to
include other layersthat will provide context for the analysis
results and make the map easier to read and understand.

For thisproject, in addition to the layersyou’ll use and
create during the analysis, you'll want to show the
elevation grid as a backdrop so map readers can see the
areas of lower and higher elevation in the city, as elevation
has a major impact on the location of the wastewater
treatment plant.

You'll design and create the presentation map in Chapter 8,
‘Presenting the results'.

What's next?

Now that you've reviewed the stepsinvolved in aGIS
project, identified the project objectives, and engaged in
some project planning, it's time to get started.

You'll assemble the data for the project and review the data
in the next chapter.

GETTING STARTED WiTH ARcGIS



Assembling the database

IN THIS CHAPTER

Organizing the project database
Adding data to the project folder
Previewing the data in ArcCatalog
Examining the data in ArcMap

Cleaning up the Catalog tree

The data you will need for the project exists in several places and in
different formats. In order to conduct your analysis, you must find the data,
get information about it, and copy it into the appropriate workspace.
ArcCatalog lets you explore and organize your data efficiently.

In this chapter, you will organize your project database to hold the data that
you will obtain or create. You will use ArcCatalog to preview data and copy
it, create folders to hold data, and create layers to represent remote data.
Organizing your project database in a single branch of the Catalog tree
makes it easier to find the data you need, so you'll create a connection to
the project folder.

You'll also use ArcMap to display the datasets in your project database so
you can see the geographic relationships between the various datasets
you'll be working with during the analysis.

By previewing the datain ArcCatalog and ArcMap, you'll be able to see
which layers will need additional processing to be usable for the analysis.
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Organizing the project database

There are many ways to organize a project database.

One good strategy is to create a single project folder, then
subfolders to hold the input datasets, and another subfolder
to hold the datasets you create during the analysis.

Aswith many GIS projects, the data for your project comes
from several different sources. Some of it isin different
dataformats or in different coordinate systems. Most of the
data has already been collected for you. Here is where the
data currently resides:

LAYER NAME FormAT CURRENT LOCATION
ELEVATION ELEVATION GrD STATE_SHARE FOLDER
ELEVATION < 265 M LOWLAND SHAPEFILE STATE_SHARE FOLDER
FLoopPLAN FLOOD_POLYGON | GEODATABASE OreenvaLe DB

GEODATABASE

River RIVER SHAPEFILE COUNTY_SHARE FOLDER
PARCEL_1,
PARCELS - SHAPEFILES (TILED) | CITY_SHARE\LAND FOLDER
PARCEL_2
GREENVALLEYDB
PARKS PARKS_POLYGON | GEODATABASE

GEODATABASE

HisTorIC PARK HISTORIC.TIF SCANNED IMAGE CITY_SHARE\IMAGE FOLDER

WASTEWATER JUNCTION | JUNCTION COVERAGE CiTY_sHARE\UTILITY FOLDER.

GREENVALLEYDB
GEODATABASE

STREETS STREET_ARC (GEODATABASE

You'll copy the data—to maintain the original asa
backup—and organizeit in asingle project folder to make it
more accessible. You'll also create a new folder to store the
datayou'll create during the analysis.
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Thereis no single way to structure a project database; it
partly depends on personal preference. The goal isto
minimize duplication of datasets and to have the data well
organized and easily accessible. Thiswill help avoid
confusion during the project as well asif you need to
revisit the project in the future. Before you start to create
the folders on disk and move the datasets around, it's a
good idea to sketch out the organization of the project
folders.

PROJECT FOLDER

— ANALYSIS FOLDER
— CITY_LAYERS FOLDER
— CITY_SHARE FOLDER

IMAGE FOLDER
LAND FOLDER
UTILITY FOLDER

— COUNTY_SHARE FOLDER
— STATE_SHARE FOLDER

— WATERPROJECT GEODATABASE

The City_share, County_share, and State_share folders are
stored locally on your computer, but they could represent
shared folders accessed over a network. You can use
ArcGISto manage and display GIS data on any shared
drive on your network.

You' Il also want to think about how to name the new
datasets you'll create and to also create naming
conventions. Using meaningful names can help you see at a
glance what each dataset is. For example, if you merge two
parcel datasets, you might name the output parcelOlmrg to
indicate that it was the first parcel dataset created and the
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operation was amerge. If you then edit the dataset, you
might name the edited version parcel02edt, and so on.

You'll useArcCatal og to copy the folder containing the
shared data to a new location so you can work with it while
maintaining the original data. You'll then create the new
personal geodatabase to hold several of the new datasets
you'll create. You'll also create the two new folders: oneto
contain the layers from the city’s GreenvalleyDB
geodatabase and another to contain the layers you create
during the analysis. Here are the steps:

e Copy the project folder.
* Create a connection to the project folder.

* Create the WaterProject persona geodatabase in the
project folder.

* Create the City_layersfolder in the project folder.
* Create the Analysis folder in the project folder.

If you have not already done the tutorial in Chapter 2,
‘Exploring ArcCatalog and ArcMap’, you will need to
check with your system administrator to learn where the
tutorial dataisinstalled. Before you start the project you
will also need to make afolder connection in ArcCatalog to
the Greenvalley folder (use the instructions in Chapter 2).

Copying the project folder

The project folder contains data that other organizations are
sharing with you. You'll copy the wholefolder to your own
drive.

1. Click Start, point to Programs, point to ArcGIS, and click
ArcCatalog.

ASSEMBLING THE DATABASE

2. Navigateto the ArcGIS\ArcTutor\Getting_Started folder.
Double-click the Getting_Started folder to show its
contents.

& Catalog

=@ C

B ArCGIS

--{:l arcexadl
-0 ArcTutor
=-C0 3DAnalyst
-0 BuildingaGeodatabase
-0 Catalog

-0 Editor

#-C1 Geocoding
-0 Geostatistics
SRS Gictting_Started
=0 Greenvalley
-1 project

3. Click the project folder, hold the Ctrl key, drag the folder
fromitscurrent location, and drop it onto your C:\ drive
or any other local drive or folder.

& Catalog
comE
=43 /%B
- arcexed
=0 ArcTutor
-0 304ANakyst
-0 BuildingaGeadatabase
-0 Catalog
=3 Editor
-1 Geocoding
-0 Geostatistics
=0 Getting_Started
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Substitute your local drive or folder for C:\ for the rest of
this chapter.

Dragging afolder to another drive—for example, from the
C:\ driveto the D:\drive—copies the folder and its contents
to the new location. Dragging to another location on the
same drive moves the folder. To copy afolder to another
location on the same drive, hold the Ctrl key while you

drag.
4. When ArcGISisfinished copying the data, click C:\ in

the Catal og tree to view the contents of the C:\ drive on
the right side of the Catalog window.

You can see that the project folder is listed.

Contents |Preview| Metadatal

Name | Type
[ AcGIS Falder
{8 nroject Falder

Now that you' ve copied the project folder, you can work on
your copy of the datawithout modifying the original data.

Connecting to the project folder

If you have many folders on adrive, it can become tedious
to scroll to one you use frequently. Making a connection
puts that folder at your fingertips. You'll create a
connection for the project folder.
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Inthetutorial, you made afolder connection by clicking
Connect to Folder and browsing. Here is a quicker way:

1. Click the List button &£ . Navigate to the project folder
in the right side of the Catalog window (the Contents tab
should be selected).

2. Click the project folder and drag and drop it onto Catalog
at the top of the Catalog tree.

= contents | Eres,

Mame
[ ArcGIS
I$3 project

--{:I arcexedl

=0 ArcTutor

--{:I IDAnakst

- @1 BuildingaGeodatabase

The new folder connection—C:\project—isnow listed in
the Catalog tree.

§ Catalog

@ o

=@ ChArcGIS\ArcTutor Geting_Staned\Greenvalley
- (o

o 6@ Dy
{83 Database Connections
#-E8 Internet Servers

The connection is a shortcut to the project folder. For the
rest of the project, you’'ll access the datain the project
folder using this connection.
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Creating a personal geodatabase

Next, you'll create a personal geodatabase within the
project folder to store several of the updated and new
datasets you'll create during the project. Using a
geodatabase is an efficient way of storing, accessing, and
managing data.

1. Click the project folder connection you just created to
see its contents in the right side of the Catalog window.

Contents |Prewew| Metadatal

Name | Type

(1 City_share Folder

g8 County_share Falder

{8 State_share Falder

& city_lngn Raster Dataset

2. Right-click the project folder connection, point to New,
and click Personal Geodatabase.

& (@ Chprojest

- D Loy Ll

{18 Dataha B Baste il

! Internet 5§ Disconnect Folder
Befresh

Eolder

B\ Search...

Froperties... Layer..
Group Layer
shapefile
dBASE Takle

You will see additional optionsif you are using Arclnfo.

ASSEMBLING THE DATABASE

The new geodatabase is listed in the right side of the
Catalog window with its name highlighted (New
Personal Geodatabase).

Cantents | Preview I Metadata. I

MNarne | Type
[ City_share Falder
&8 County_share Folder

&3 State_share Folder
al [ 5 |Personal Geodatabase
Raster Dataset

3. Rename the geodatabase by typing “WaterProject” over
the highlighted text. Press Enter.

Contents | Preview | Metadata |

Mame | Type

A City_share Faolder

{8 County_share Folder

{8 State_share Folder
5 Personal Geodatabase

] city_Togo Raster Dataset
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Creating the City_layers and Analysis folders

Now you'll create two new folders under the project folder
to hold the layers from the city’s GreenvalleyDB
geodatabase and the new layersyou'll create later during
the analysis.

1. Right-click the project folder, point to New, and click
Folder.

@ Chproiert

@ DZ'\, Qgpy (S &

.. Datab B2 Prste Bl

Int=Me 58 Discannect Falder
Befresh

Personal Geodatabase

Seatrch...

2N
Propeties. .. Layer...

Group Layer

Shapefila...
dBASE Tahle

The new folder islisted on the right side of the Catalog
window with its name highlighted—New Folder.

Contents |Preview| Metadatal

Mame | Twpe

[ City_share Faolder

{8 County_share Falder

[ ] Falder

{5 State_share Folder

A waterProject Personal Geodatahase
f# city_logo Fiaster Dataset
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2. Renamethefolder by typing “City_layers’ over the

highlighted text. Press Enter.

Caontents | Preview | Metadata |

MNarme | Type

(L1 City_share Folder

{3 County_share Falder

O[city_layers | Falder

{3 State_share Falder

5 waterProject Personal Geodatabase

Faster Dataset

B city_logo

Create the Analysis folder the same way.

3. Right-click the project folder, point to New, and click
Folder. Rename the folder “Analysis’.

Contents |Preview| Metadatal

Mame | Twpoe

[ Analysis Faolder

ity _layers Folder

A City_share Falder

&8 County_share Faolder

&8 State_share Folder

S waterProject Fersonal Geodatahase
B city_logo Raster Dataset

If you make a mistake and create the folder in the wrong
location or misspell the name, simply right-click the folder,
click Delete or Rename, and start over.
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Adding data to the project folder

Three of the data sources you need—parks, streets, and the
flood zone—are in the city’s GreenvalleyDB database,
which is already on your local drive. Since you'll be
modifying the parks feature class by adding the new
historic park, you'll copy it to the WaterProject
geodatabase you just created. That way, you maintain the
original data as a backup. You won'’t be modifying the
other two feature classes—only using them for display and
analysis. Rather than copying them, you'll create layersin
the project folder that point to the original datain the
GreenvalleyDB geodatabase. Thiswill let you access the
data from within the project folder without creating
duplicate datasets. Thisis especially useful when accessing
data over a network. Here are the steps:

» Copy the parks feature class from the GreenvalleyDB
geodatabase to the WaterProject geodatabase.

» Create the streets layer in the City_layers folder.
» Createtheflood_zonelayer in the City_layersfolder.

ASSEMBLING THE DATABASE

Copying the parks feature class to the
WaterProject geodatabase

1. Click the plus sign next to the project folder in the
Catalog tree to expand the contents.

§ Catalog

@ o}

@ CAArCGIS\ArcTutor Getting_Started'\Greenvalley
SBF Y Cproject

-8 Analysis
&8 City_layers
--D City_share
-8 County_share
-8 State_share
@B WaterProject
=8 city_logo
- D

2. Double-click the Greenvalley folder connectioninthe
Catalog tree.

The contents appear in the right side of the Catalog
window.

& Catalo =l cantents |PI’EVIEW| het
@ ° MNarne
- ArcTutorGetting_Stared\,Greenvalley s Date
) & Downtawn YWater

& Downtown YWater & Greenvalley
§ L@ Greenvalley S water Use
- Water Use
E@ Chproject
@00 Analysis
--CI City_layers
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In the tutorial in Chapter 2, you created a connection to the
Greenvalley folder. If the connection isno longer active,
navigate to the Getting_Started folder, expand its branches,
and click the Greenvalley folder.

3. Inthe Catalog tree, double-click Data, double-click
GreenvalleyDB, and double-click the Parks feature
dataset.

§ Catalog

- O

IZZI--@ CAAeGISVArCTutar, Getting_Started,Greenwvalley

=-§8 Data

EB GreenvalleyDB

P Hydrology
JEF Parks
=i Public Buildings
JEF Fublic Ltility
&8 Transpartation

-] Dawmtawn YWater

- Greenvalley

----- & Water Use

=@ Ch\project

&R Analysis

The GreenvalleyDB geodatabase is organized using feature
datasets such as hydrology and transportation. Feature
datasets are useful for grouping related feature classes
within ageodatabase. For example, you might include
feature classes, such as water mains, laterals, junctions, and
pumps, within a feature dataset named Water System. All
the feature classes within a feature dataset have the same
geographic extent. In addition, the feature classes maintain
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some common topological relationships. So, for example, if
you edited the junction feature class and moved the location
of awater junction, the attached linesin the mains and
lateral feature classes would move accordingly.

Since the WaterProject geodatabase you created will
contain only a few feature classes, it’s not necessary to use
feature datasets.

4. Click and drag the parks_polygon feature class to the
WaterProject geodatabase in the Catalog tree. Scroll
down if the WaterProject geodatabase isn’t visible.

Cantents | Fresiew | hdati

L[y

- Parks

-2 Public Buildings

-2 Public Utility
- Transpartation

) Dowintawn Yater

-4 Greenvalley

€ Water Use

=@ Chproject

E-§3 Analysis

-7 City_layars

= City_share

&8 County_share

=463 State_share

[+ 5 \WaterProject \

=8 city_logo L

INarne
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5. Click OK on the Data Transfer dialog box that appears.

Data Transfer [x]
| Type | Source Mame | Target Mame |‘
Feature class |park5_pn|ygnn ‘parks_pnlygnn
KIS _>l_I

Cancel |

6. When the transfer is complete, click the plus sign next to
the WaterProject geodatabase in the Catalog tree.

The parks_polygon feature classislisted.

=@ Chproject

-0 Analysis

700 City_layers
70 City_share
7-lg@ County_share
o8 State_share
I:—ZIB WaterProject
.[Hl parks_polygon
=8 city_logo

[
£
[
£
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Creating the streets and flood zone layers

Unlike the parks feature class, you won’'t be modifying the
streets and flood zone data—you’ll simply be using the data
in the analysis process. So, rather than copying the data into
the project folder, you'll create layersto serve as shortcuts
to the data. That way, you maintain a single copy of the
datain the GreenvalleyDB but will be able to access the
datafrom within the project folder.

The contents of the GreenvalleyDB geodatabase should still
bevisibleinthe Catalog tree. If not, double-click the
Greenvalley folder to show its contents, then double-click
Data, and double-click GreenvalleyDB.

1. Double-click Transportation.

EI@ ChvAreGISYArcTutor Getting_Started\ Greerwalley
E@ Data
= GreenvalleyDB

-2 Hydrology

w5 Parks

-2 Public Buildings

- Public Utility

=2y Transpartation

-] street_arc

&) Downtawn Yyater
- Greenvalley
----- £ “Water Use
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. Right-click street_arc and click Create Layer.

5@ ChAEGISYArcTutor, Geting_Started)\ Greenvalley
=-s@ Data
Eg GreenvalleyDB

= Hydrology

= Parks

= Public Buildings

JEF Fublic Ltility

=i Transportation

=] strect_orc
-] Daowntown YWater Copy Cirl+C
@) Greenvalley ¥ Delete
----- € ‘Water Use Fiename F2
=@ C\project =
Create Layer.
-8 Database Connections Create Layer..
B2 Intemet Servers Export »
Load Data...

Q BeviewBemateh Addresses..
Froperties...

. Inthe Save Layer As dialog box, navigate to the
City_layersfolder inyour project folder and type
“streets’ to name the layer. Click Save.

Save Layer As

Loaokin: ID City_layers

Marme: Istreets|
Save as type: ILayerﬁIes ] j Cancel |

The streets layer is created in the City_layers folder.
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Use the same procedure to create a layer for the flood zone
data.

1. Double-click the Hydrology feature dataset in the
Catalog tree, right-click the flood_polygon feature class,
and click Create Layer.

2. Navigate to the City_layersfolder in your project folder
and type “flood_zone” to name the layer. Click Save.

3. Click the project folder in the Catal og tree and double-
click the City_layersfolder.

£ Ciproject

@=-0 Analysis
=-488 City_layers
@ flood_zone
& streets
= City_share

- i@ County_share
-3 State_share
= | ‘WaterProject
LHl parks_polygon
+-B8 city_logo

The two layers are listed; you may need to click Refresh
on the View menu to see them.

The streets and flood_zone layers are now stored with your
project data. The actual data for each layer is stored in the
GreenvalleyDB database. This database is on your local
drivein this case, but it could just as easily be aremote
database accessed over a network.
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At thispoint, you' ve organized all the existing project data.
Now you can access all the data from within the project
folder. Your project folder should look like this:

: -2 Analysis
- City_layers
&¥ flood_zane
L @ streets
=03 City_share
£/ image
=B historic
= land
: parcel_1
. El parcel_z
-3 utility
& junction

=-&8 County_share
P river
EI@ State_share
&8 elevation
; loeeland
o @ state_dot
[—ZIG WaterFroject
parks_polygon
=8 city_logo

You may need to open each folder and the geodatabase to
see all the layers.
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Previewing the data in ArcCatalog

So far you'’ ve organized the project data by copying data
folders and files. It's agood aideato review each dataset
to see what the spatial data looks like and what attributes it
has. Doing so will help you make sure you’ ve assembled
the datasets you need. You will also be able to determine if
any of the data needs additional processing to be usable for
the analysis.

You have several options for examining the data.
ArcCatalog lets you quickly preview the features and
attributesin each individual dataset. ArcMap letsyou
display the datasets together, change how they’ re displayed,
and zoom in on them to take a closer look. You'll use both
ArcCatalog and ArcMap to review your data.

Previewing the streets and flood_zone layers

1. Navigateto and click the flood_zonelayer in the Catalog
tree.

=@ Chproject

{3 Analysis

= City_layers

L % lood_zone
@ streets
-3 City_share

- E&R image

! - historic

E@ land
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Theright side of the Catalog window displays the name
of the layer, along with its type and a gray square
containing an icon representing the flood_zone polygons.

Contents | Preview | Metadata |

Mame:  flood_zone.lyr
Type: Layer

flood_zone

2. Click the Preview tab.
Theflood_zone polygonsaredisplayed.

Contents Preview | Metadata|

e U
.

Preview: Geography =
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While you're here, you can create a thumbnail view of the 5. Click the streets layer in the Catalog tree and click the
flood_zonelayer. Thiswill let you quickly see what the Preview tab.
layer looks like as you navigate through the Catal og tree. _
Since you just created the layers, the thumbnails don’t exist Corerte roder [t}
yet.
3. Click the Create Thumbnail button on the tool bar.
=
J & =A@ | ] ) | E,Ef*Create Thumbnail S —iims
i U =
Nothing happens on the screen, but the thumbnail is '_, - I
created and stored with the flood_zone layer.
4. Click the Contents tab. %
Rather than the gray sguare you saw previously, you see
the thumbnail showing the actual flood_zone polygons.
Cantents |Preview| Metadata | Freview: |Geogrephy | >
The streets are displayed.
N — 6. Click the Create Thumbnail button on the tool bar.
\ﬂ d 7. Click the Contents tab to see the thumbnail.
Contents | Prevlawl Maladalal
Now preview and create a thumbnail for the streets layer.
i
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8. Click the City_layersfolder in the Catalog tree, then
click the Thumbnails button on the tool bar.

ERa Qs w

I=

Thumbnails

The thumbnails you just created for these layers are
displayed.

e
= @@ Chproject g S
3 Anakysis B
- 5@ ity lmyers M
< flood_zone
& srests |

=1 City_share

Thumbnailsare useful for quickly previewing all the spatial
datain a particular folder or geodatabase.

Exploring the other data folders

You can preview the other datasets by looking at the
contents of the other foldersin the project database. The
thumbnails for these datasets already exist.

1. Click the plus sign next to the City_share folder in the
Catalog treeto list its contents.

2. Click theimage folder.

Since the Contents tab is selected and the Thumbnail
button on the toolbar is also selected, the thumbnail for
the historic park TIFF file displays.
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3. Click theland folder to see the two parcel shapefiles
you'll beworking with, then click the utility folder to see
the water junction coverage.

4. Click the State_share folder to display the thumbnailsfor
the elevation grid and lowland shapefile.

=1l Camarts | Pramagw | Matncinta |

|

The State_share folder also contains afile named
state_dot.prj that contains the coordinate system definition
for Department of Transportation data. Your colleague at
the state DOT wisely included it in case there was a
question about the coordinate system of the elevation
datasets. Sinceit’s not a geographic dataset, thereis no
thumbnail.

Previewing the river shapefile

The County_share folder contains the river shapefile
created by the County Water Resources Department.

1. Double-click County_share to show the folder’s
contents, if necessary.
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EICI City_share
- image
-8 histaric
-5 land
parcel_1

parcel_2
= utility

&0 junction
=-§@ County_share
fLE rver

E@ State_share
=8 elevation
B lowland

The river thumbnail appears. The shapefile contains a
singleriver. You can take a closer look to make sure you
have the right shapefile.

2. Click the Preview tab.

Contents Preview | etadats |

The selection cannot be previewed.|

Prewviewr: b2
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You get a message saying “ The selection cannot be
previewed.” That's because the County_share folder is still
selected.

The Preview tab previews a single dataset only. In contrast,
the Contents tab displays all the datasetsin afolder or
geodatabase as thumbnails, alist, or icons representing the
datasets. The Contents tab will also show you the contents
of asingle dataset. For shapefiles, feature classes, or image
files, it displays the name and type of the dataset, along with
the thumbnail. For coverages, the Contentstab liststhefiles
comprising the coverage.

3. Click theriver shapefile in the Catalog tree.

=3 City_share
£-&8 image
=8 historic
- land

parcel_1

parcel_2

£ utiity
B-59 junction
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Now theriver isdisplayed. You can check its attributes Now you can see the feature attribute table for the river
to be sure thisistheright river. shapefile. Your project areais along the Green River.
Thisistheright shapefile.

Cantents  Preview | Metadata |

Contents Preview | Mstadata |

FID Shape® TYPE NAME ALF
4 0] Falyline 6| Green River
1|Falyline 6| Graen River
2 |Falyline 5| Graen River
3|Falyline 6| Green River
4|Falyline 5| Graen River

N

You're finished previewing the datain ArcCatalog for now.
5. Click the Contents tab.

Preview: Geography -

4

4. Click the Preview dropdown arrow and click Table.

N

Preview:  |Geography -

Geograph:
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Examining the data in ArcMap

The Contents and Preview tabsin ArcCatalog give you a
quick overview of what your datalooks like. However, the
thumbnail images aren’t drawn to scale or in the correct
geographic space. Plus, each dataset is displayed
separately. To see how the datasets relate to each other
geographically, you need to display themin ArcMap. This
will let you confirm that the datasets all overlap with your
study area.

Opening a new map

1. Click the Launch ArcMap button in ArcCatal og to start
ArcMap.

& QS

Launch ArcMap

2. If the startup dialog box appears, click the option to use
A new empty map and click OK.

% _ArcMap E

-~ Startusing Archdsp with

R EKnewemply map

F) c roree

Templates provide ready-io-use layouts and hase
mape for various geographic regions

é © Anedsting map:

Browse for maps

I~ Immediately add data.
I~ Do not shawthis dialog again

ASSEMBLING THE DATABASE

If the startup dialog box doesn’t appear, ArcMap
automatically opens a new map.

| File Edn Yiew jient Selecton Tooh YWindow Help

DEE@ @ »@x |« o #[ 7 4&w

FIf 5] msm A B g o

© 1276 391 26 Unknown Units.

You can think of ArcMap as providing two functions: (1) a
workbench, or desktop, where you view, query, edit, and
combine geographic data and (2) a canvas, or page, where
you compose (layout) mapsfor display. You usually work in
Data view for the former and Layout view for the latter,
although you can also work with the datain Layout view.
Data view isthe default when you start a new map. You'll
do most of the work for your project in Dataview. You'll
work with Layout view in Chapter 8, ‘ Presenting the
results'.
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Adding the parcel layers to the map

Thetwo parcel layers you’ ve obtained from the city
assessor’s office constitute the area in which you' Il focus
your search for awastewater treatment plant site. You'll
combine the two layers in the next chapter, but for now you
can display them together to get a better sense of the area
you'll be working in.

There are two ways to add data to a map. You can use the
Add Data button on the ArcMap toolbar and navigate to the
location of the dataset, or you can drag datasets from
ArcCatalog and drop them on the map. The end result is the
same, so which you use is a matter of preference. You'll get
achance to use both in this section.

1. Click the Add Data button on the ArcMap tool bar.

B[ = | [

Add Data

2. Navigate to the City_share folder under the project
folder.

Add Data <]
Laook in: ID City_share j EI =

fstimage

fs@ land

Jagat utility
Marme: I Add
Show of type: IDatasets and Lawers (“hyr) j Cancel

3. Double-click theland folder.

4. Click the parcel_1 shapefile, then press the Shift key and
click the parcel_2 shapefile so both are selected.

5. ClickAdd.

Add Data
Look in I@ land

MName Iparc:elj shp: parcel_2.shp Add

Cancel

Show of type IDatasets and Layers (*lyr) j

The parcels are listed in the table of contents and
displayed on the map. You can see that they’ re adjacent.

When you add a dataset to a map, ArcMap uses a color
that it selects. The colors on your map may not match the
ones shown here. You can change the colors and symbols
for the layers on your map, asyou’ll seelater inthis
chapter.
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*_Untitled - ArcMap

| Ele Edt wew Inser Selection Tocks Widow Help
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Adding the rest of the city data to the map

Now you'll add to the map the streets and flood_zone
layers from the City_layers folder, the parks feature class
from the WaterProject geodatabase, and the wastewater
junction coverage from the City_share folder. Asan
aternative to adding data to a map using the Add Data
button, you can add data simply by dragging the datasets
from ArcCatalog.

1. Make sure both the ArcCatalog and ArcMap windows
arevisible.

2. Inthe Catalog tree, navigate to the project folder.

3. Double-click City_layers, if necessary, to display its
contents.

4. Click flood_zone and drag it onto the map.

ASSEMBLING THE DATABASE

- Public Utility
= Transportation
: strest_arc
4] Dowmtawn Water
-4 Greenvalley
& wWater Use
(@ Chproject
[ Analysis
-8 City_layers
- & flond_zans
L ctreets
-2 City_share
£ 88 image
- @ historic
£ 88 land
. H parcel 1
. Bl parcsl 2
B utility
B junction
£-&% County_share
B river
&% State_share
B elevation
~ Bl lowland
L state_dot

The flood_zone feature class is drawn on the map.

j Cantents |Prev|ewl Metadata'

hame  flond zane lur

File Edit Yiew Inset Selection Tools Window Help

S EEC ) v|-_\£\£\k‘?|

B £ Layers
= parcel_2

Oa
= B parcel_1
0

.z'l_
/// ‘I’_ﬂfl,—--“‘“*"i\t ,_,,—-:_—_:_ :z-"i-_i
7 i Lﬂj£
~HLE HEH .ﬂl
I I Il
NI NAAR G ISR SRR I
TIHE il
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5. Click the streets layer and drag it onto the map.

6. Inthe Catalog tree, open the utility folder under the
City_sharefolder. Click and drag the junction coverage
onto the map.

7. Finaly, open the WaterProject geodatabase, if
necessary, and click and drag the parks_polygon feature
class onto the map.

= Untitled - ArcMap

| Ele Edt wew Inser Selection Tocks Widow Help

[DEE@|: @ o sfmer o2& |
F |
& Layers
= @ pnckon pos
-
5B e
B perks_pohwg
=
B fead,
|
B peecol,
B paccal 1
e e
.......... ' ]
-\_)__b“l |
) T e il [ M o

| Bvawing = k | O = A = & | [ -] B 5oy A B g -]

0 48164325 3773045 58 Meters | pa

Now you've displayed most of the project datasets,
stored in various folders and in different formats, all on
the same map.
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By default, ArcMap draws point features, such as the
junction, on top of line features, such as the streets. It
draws polygon features under the others. Within each type,
the drawing order depends on the order the data was added
to the map, with the most recent addition on top. You can
rearrange the drawing order by clicking and dragging
layers up or down in the table of contents. You can also
choose your own colors and symbols for the layers.

Since the flood_zone layer is drawn on top of the parcels, it
partially obscures them. You'll display the parcel outlines
on top of the flood_zone so you can see the flood_zone
beneath.

8. Inthe ArcMap table of contents, click the flood_zone
layer and drag it to the bottom.

= £ Layers
= B junction poirt
-]
= b streets

= b parks_polygon
[

Sl flood_zone
[

Sl parcel_2
[

Sl parcel_1
[
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9. Right-click thelegend symbol under parcel_1.
10. Click No Color at the top of the color palette.

= £ Layers
= M junction point
-]
=) streets

= parks_paokgan
/|

E & parcel_2
|

E b parcel_1

My
Mo Caolor

SN Slalalalalalul=]als
cOoE0o00ooom
OEEE00OECEN
ST T EEEE T
1

T

=

ENOEEEEECL

EEENOOODEEEN
EEEEEEEEEEEN

kore Calars...

Do the same for the parcel_2 coverage.

11. Right-click thelegend symbol under parcel_2 and click
No Color on the color palette.

The parcel outlines are displayed, and you can see the
flood zone area underneath.
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*_Untitled - ArcMap
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You're still zoomed in to the study area delineated by the
parcel coverages. To get the big picture, zoom to the full
extent of the datasets.

12. Click the Full Extent button on the Toolstoolbar.

®

WE Em
B ]

{fr?kFull Extent
« 9

E
O #

& 7
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Now the map extent includes the additional datasets
you've added to the map. You can see where the parcels
you're focusing on are in relation to the rest of the city.

Adding the river shapefile to the map

Next you'll add the river shapefile, from the County Water
Resources Department, to the map.

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

2. Navigate to the County_share folder under the project
folder.
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3. Click river.shpand click Add.

Add Data

Lanok in: I@ County_share

MName: Inver.shp Add
Show of type: IDatasets and Layers (“lyr) j Cancel |

ArcMap displays a message that the river shapefile has
a geographic coordinate system that differs from other
datain the map. All the datasets you' ve added up to this
point are from the city, and all use the same geographic
coordinate system (Transverse Mercator). Apparently,
the river shapefile uses a different coordinate system
than the city data.

Warning:

The following layer:  river
has a geographic coordinate systerm that differs from other data in the magp
ot from the current map projaction.

You may need to select a different geographic transformation than the one
automatically chosen foryou in order to avoid alignment or accuracy
problems with the data.

QK to all

™ Don'twarn me again in this session

™ Don'twarm me again ewver
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Every dataset uses a geographic coordinate system to link
the coordinates stored in the GI S to actual |ocations on the
surface of the earth. The coordinate system allows the GIS
to determine where geographic features are located in
relation to each other. There are many different coordinate
systems used with geographic data. You can display the
coordinate system for a dataset in ArcCatal og. ArcToolbox
lets you define or change the coordinate system for a
dataset. You'll get a chance to do thisin the next chapter,
where you' Il also learn more about what a coordinate
systemis.

When you create a new map in ArcMap, the coordinate
system used by the first dataset you add to the map, in this
case the parcel_1 shapefile, defines the coordinate system
for the entire map. If you add a dataset that doesn’t use that
same coordinate system, ArcMap will attempt to transform
it on the fly so it displays correctly with the other data.

4. Click OK to close the Warning message box.

ArcMap transforms the river to the same coordinate
system as the other datasets so it can be displayed.

ASSEMBLING THE DATABASE

You could just leave the shapefileinitsoriginal coordinate
system, but sinceit will eventually be added to the city’s
GreenvalleyDB geodatabase, you'll want to put it in the
same coordinate system as the rest of the city’s data. You'll
do that in the next chapter.

Adding the elevation data to the map

Next you'll take alook at the elevation data from the state
Department of Transportation.

1. Click the Add Data button and navigate to the
State share folder.

2. Click elevation and click Add.

Add Data

Look in: I@ State_share

= Iowland shp

Mame: Ie\evatmn Add

Cancel

Show of type: IDatasets and Layers *Iyr) j
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Aswith the river shapefile, ArcMap warns you that this
dataset has a coordinate system that differs from other
data on the map. Apparently the elevation dataisalsoin
a coordinate system different from that used by the city
for its data.

3. Click OK to close the Warning message box. ArcMap
adds the elevation grid to the map.

1 - wh TR
mmamEh . dELE

Sincethe grid israster data, which isdisplayed asa
continuous layer, it is added to the bottom of the table of
contents and is drawn beneath the other layers. You can see
that the grid doesn’'t underlie the entire city but does
coincide with your study area.
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Now add the lowland shapefile to the map.

4. Click theAdd Databutton and click lowland.shp, then
click Add.

ArcMap warns you that the layer is missing spatial
reference information and can’t be projected.

& One ormore layers are missing spatial reference information. Data from those layers cannot be projected

ArcMap can only transform data on the fly if the dataisin
|atitude— ongitude, which ArcMap can recognize, or if the
coordinate system for the data has been previously defined,
asit wasfor the elevation grid.

Apparently, the coordinate system was not defined for the
lowland shapefile when it was created from the elevation
grid. Presumably, it isin the same coordinate system as the
elevation grid, but ArcMap doesn’t know that at this point.

5. Click OK to close the Warning box.

ArcMap adds the data. You' Il notice that whilelowland
appears in the table of contents, it doesn’t appear on the
map (it should appear on top of the layersthat are listed
below it in the table of contents). That's becauseit’sin
another—unknown at this point—coordinate system, so
it can’t be displayed correctly with the other data.
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6. Click theFull Extent tool.

®Q

e Em
AE W

ﬂkFull Extent
-

K
O #
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Thereisatiny dot at the bottom of the screen (that’s the
lowland shapefile) and aslightly larger dot at the top of
the screen—that’s the rest of the data. ArcMap adjusts
the extent to the full range of coordinate valuesin both
coordinate systems and draws all the layers within that
extent.

| Ele Edt wew Inser Selection Tacls Window Help
|DEE&|F DA% o | & |[ammes = Ng.ﬁ.‘k‘?l

& Layers
= B ponch

«—All other layers *
2 o

5B wrests

B lewdand
B pesks_pakygon
=
S B peecal 2

= B pevcel_}
B fcod_zone

=

= B slevation

—Lowland layer

SnEa 1+~
| Cumving = & | 0= A = &5 e ] A - SR S
"4 [I543351.73 376058302 Meter | i
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7. Right-click lowland in the table of contentsand click

Zoom To Layer.

1%

= £ Layers -
= b junction point
a
= b rver

=) streets

| E

- Copy
[ ¥ Remove

=] parks Open Attribute Takle

Joins and Relates

Zoom To Layer

= parce@
“izible Scale Range

- Selection
= parce Label Features
[ Earmsert Labels o Annetatian, .

B ™ flood_ = Convert Festures to Graphics...

Data
/|

Save As Layer File
= b eleva Y

W Properies...
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Now you can see the lowland shapefile but not the rest
of the data. You'll define the coordinate system for
lowland in the next chapter so you can display and
overlay it with the other data.

8. Click the Go Back to Previous Extent tool, then click it
again.

®

WE Em
B ]
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& 7

Go Back to
Previous
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The other datasets should now be displayed.

o edmaE

1 s
hL LT 1 e

Creating a layer from the elevation grid

By default, the elevation grid is displayed using agrayscale.
You' Il bedisplaying the elevation grid on thefinal map later
in the project, so while you're here, you'll create a new
layer with the symbology you want to use.

1. Right-click elevation in thetable of contentsand click
Properties.

=] flood_zone
=
.E| elevation
2
Value Copy
* Remove
High: 773 -
Open Afttibute Table
Joins and Relates 3
& Zoom To Layer
Lowi: 323 @l Zoom To Raster Resolution
Wisible Scale Range 3
Diizpal Source
SRSy - SetData Source
J Drawing =k & | D~ A Save Ag Layer File... w

Dizplay the properties of this layer [rer—
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The Properties dialog box appears.
2. Click the Symbology tab.

3. Click the Color Ramp dropdown arrow, scroll down to
the color ramp appropriate for representing elevation
(from orange through yellow and green to blue), and
clickit.

Goneral | Source | Event | Display Symbeloay | Fulds | Joins & Fotates |
Show:

| Dirvw rnstar stratching valuas along n color ramp

Color Valug Lebel
m [
[
323 [low 323
coorran [ ]
Stratch -
T [ — O
L N — '
I Desplay Background Valuo: | 0 as 7
Display NoDista as E

The default for thisramp is orange for low values and blue
for high. You want to reverse the color ramp for the
elevationgrid.
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4. Check the Invert check box.

Goneral | Source | Event | Display Symboloay | Foids | Joins & Fotates |

| Dirvw rastar stratching values along n color ramp

Color Valug Lebel
m [
[
| 33 [low 323
caorpore [T -]
Stratch

TVRE: [Standard Dinstons =l Histogram...
. gl ¢ | ] 7 et ——e
l"., \ I™ Display Background Valuo: | 0 as -
= i Display NoData as o
ok | camcel | aeey |

5. Click the Display tab and type “50” in the Transparent
text box.

Goneral | Souce | Event Display | Symbology | Finids | Jains & Felaes |

L ap Tips pri ispley field)

" Disph ban in fabile of contants

™ Allow inberactive display for Eftects ook

Fesample duting displey using: |-‘4=:-nl Meighbyar (lor discrete data) j
e——’hmmm S0 0%

~ Display Quality

Coarse  Medum Momal

ok | camcel | aeey |

Thiswill makethe colorslessintense, soit will be easier
to see the other layers displayed on top of the grid.
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6. Click OK. Thegridisdisplayed using the color ramp and
transparency settings you specified.

So far, the display settings for the elevation grid are valid
only for the current map. To make sure the grid is displayed
this way when you create your final map, you'll saveit asa
layer file.

7. Right-click elevation and click Save AsLayer File.

= flood_zone

=
.E| »:e\»:elll Gy
¥ FRermove
I High 773 Bpen Aihute ke
. Joing and Felates 3
<& Zoom To Layer -
Low: 323 48 Zoom To Raster Resalution
Yisible Scale Range 3
Display - Set Data Source. :
J Drawing » R O| O- A~ Save As Layer File... _LI
Save this layer as afile (saves the lay b

104

The Save Layer dialog box appears.

8. Navigate to the City_layersfolder, name the layer
“elevation_grid”, and click Save.

Lookin: I@ City_layers j EI E3|58 EFI l_ £
flood_zone.kr
@streets by
MName Ielevatinnfgrid
Save as type: ILayerMes (bt} j Cancel

Now when you want to display the elevation grid again, you
can just add the elevation_grid layer to the map and it will
be drawn using the display settings you specified.

Layers store a shortcut to a data source and, optionally,
information about how the data should be displayed on the
map. Any time you add a dataset to amap in ArcMap, you
create alayer since the map stores the data source and the
symbology associated with it. When you save the map, the
layer information isalso saved.

As you've seen, you can also create layers as separate
files. These layer files can be used to store symbology and
other information, so the datais displayed the same way
each timeit is added to amap (asyou just did with the
elevation grid layer). They can also be used to access a
data source without having to navigate to the actual location
of the data (as you did earlier with the streets and
flood_zonelayers).
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Saving your map

The map you’ ve been using to assemble your project
database is aworking map. You' |l be displaying and using
some of these same layers in the next chapter. Save the
map NOw SO you can use it in the next chapter and won't
need to add the layers again.

1. Click Fileand click Save.
File Edit “iew Insert Selection Tools Window Help |

T 0 Mew.. Cirl+h
CHl+0

Save As..

+ Add Data...

& Add Data from Geography Meatwark...
U] Page Setup..

[, Print Presiew...

& Print..

Map Froperias...

2. Navigateto the project folder.
3. Type “wastewater data’ in the File name text box.

Save As 20

[ 23 project R el =]

Save in:

| 14nalysis

| 1City_layers

| 1City_share

| 1County_share
| 1State_share

Iwastewater data| Save

S
Cancel |

File name:

Sawe as iype: IArCMap Documents (* rmxd) j

4. Click Save.
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The map is saved as a map file. Notice that the name of
the map now appears in thetitle bar.

= wasipwalar dotn.md - ArcMop

| Ele Edt wsw Inser Selection Tocks Wiedow Help |
|DEE& * T BA% | o= &|fmEm - Ng.ﬁ.‘k‘?l

& Loyars
= ) ponckon poit =
-
S e
= B ereets =
B lowland ::ﬁ_‘_ _J
B povks_patgon
= il
S pocnl 2 B
1 ==, U U
|
E M| L] _'I'l
[roving = & 1] 0 - & = & [fes ] e s uja- a2 2- ]
"3 48914270 37767022 Metars | 3

You're done using ArcMap for the time being, so go ahead
and closeit.

5. Click Fileand click Exit, or simply click the Close button
(X) in the upper-right corner of the ArcMap window.
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Cleaning up the Catalog tree

At this point, you’ ve made folder connections, created and
copied folders, and created layers to organize your project
database. The Catalog tree in ArcCatalog is beginning to
appear cluttered. Before you begin working with the datain
the next chapter, clean up the Catalog tree. Thiswill make
it easier to find the data you need later.

The connection to the tutorial folder you created in
Chapter 2 is unnecessary now that you have copied the
project folder and thefiles supplied by the city, county, and
state. Deleting this connection will make more roomin the
tree.

1. Right-click theArcGIS\ArcTutor\Getting_Started\
Greenvalley folder connection and click Disconnect
Folder.

& Catalog

@ [0:1

#( ChArcGIS\ArcTutor Getting_Staned\Greenvalley

=@ Chproject Copy Cil+C
"D Analysis 2 Poste i/
ED City_layers @ Digconnect Folder

----- & elevation_grid
----- ‘@ flood_zone Befresh
% strests [ew 3
-3 City_share

--CI County_share &\ Search..
--CI State_share Properties...
-3 WaterProject

The folder connection is removed from the Catal og tree.
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Now the Catalog shows only the data that you need for the
project. You may need to click View and click Refresh or
close and reopen ArcCatal og to see the elevation_grid layer
and the wastewater data map you created since you last

used ArcCatal og.

§ Catalog

CI Analysis
=-&@ City_layers

----- @ flood_zone
&b ctreats
=3 City_share
=& image
- historic

E@ land

o3 utility
&% junction
=-&@ County_share
o ] river
EI@ State_share
=8 elevation

=-E3 WaterProject

-8 city_loga

& Do

4 elevation_grid

parcel_1
=5 parcel_2

_____ parks_palygon

- wastewater data

| ™
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In this chapter, you assembled the available datainto an
organized project database and reviewed the data. Some of
the data will need additional processing before you can use
itinthe analysis. The two adjacent parcel tileswill need to
be merged into one layer. You' Il also need to transform the
river shapefile into the same coordinate system as the rest
of the city’s datasince it will become part of the city’s
permanent database. Since the elevation datawill only be
used for this project, you don’t need to transform the data,

but you do need to define the coordinate system for the
lowland shapefile. Finally, you' Il recall from the project
planning in Chapter 4, ‘ Planning aGI S project’, that you' |
need to update the parks layer to include the new historic
park. Here's alist of the layersyou’ll be working with, their
new locationsin the project folder, and the processing
required for each.

You'll undertake the data preparation tasksin the next
chapter. If you' re continuing on, keep ArcCatal og open.

NAME ForMAT LocATioN PROCESSING
ELEVATION GrID STATE_SHARE FOLDER NoNE
LOWLAND SHAPEFILE STATE_SHARE FOLDER DEFINE COORDINATE SYSTEM
FLOOD_ZONE LAYER FILE (FROM GEODATABASE) | CITY_LAYERS FOLDER NONE
DEFINE COORDINATE SYSTEM; PROJECT TO CITY's
RIVER SHAPEFILE COUNTY_SHARE FOLDER
COORDINATE SYSTEM; EXPORT TO GEODATABASE
PARCEL_1,
PARCEL D SHAPEFILES (TILED) CiTY_SHARE\LAND FOLDER MERGE TILES INTO GEODATABASE FEATURE CLASS

PARKS_POLYGON GEODATABASE

WATERPROJECT GEODATABASE

UPDATE WITH NEW HISTORIC PARK

HISTORIC.TIF SCANNED IMAGE CiTY_SHARE\IMAGE FOLDER DIGITIZE INTO PARKS FEATURE CLASS
JUNCTION COVERAGE CiTY_SHARE\UTILITY FOLDER NONE
STREETS LAYER FILE (FROM GEODATABASE) | CITY_LAYERS FOLDER NoNe

ASSEMBLING THE DATABASE
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Preparing data for analysis

IN THIS CHAPTER

« Data preparation tasks
e What are coordinate systems?

» Defining the coordinate system for
the elevation data

* Preparing your scripting
environment

e Projecting the river shapefile

e Exporting the river shapefile to the
geodatabase

» Digitizing the historic park

e Merging the parcel layers

Now that you have collected and organized the available data, you'll need to
prepare the data for analysis. Some of your datais usable asis, but some
needs additional processing. Making data usable for analysis can encompass
avariety of tasks.

Unless GIS dataisin the same coordinate system, it will not display or
overlay correctly. ArcMap is able to match the coordinate systems of

two different data sources, so you can display them together, aslong as the
coordinate systems are defined for both. However, if the data will become
part of a permanent GIS database, you' |l want to make sureit isin the same
coordinate system and same data format as the rest of the database.

You may need to update or modify existing features based on more recent
information. Thiscan include modifying or adding spatial featuresor
changing or adding valuesin adataset’s attribute table.

Features are sometimes stored as sets of adjacent tiles, such as map sheets
in aseries. For analysis, it’s often easier to join adjacent datasetsinto a
single set of features so you can work with all the features at once.

You may also need to obtain new data for your project based on the
reguirements of the analysis. In some cases you may be able to get datain a
usable format from another organization locally or on the I nternet—either
for free or by buying it from a commercial source. In other cases, you'll
need to create the data by digitizing or scanning from a paper map or
converting the data from atable or list, such as alist of customer addresses.
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Data preparation tasks

For this project, you'll need to perform several tasksto
prepare your datafor analysis. You'll be working with data
from various sources and in various formats: shapefiles,
geodatabase feature classes, coverages, and rasters.
ArcGISletsyou display and combine datain these formats
without converting it. You’ Il definethe coordinate system
for the lowland shapefile so it can be displayed and
combined with the other data. Then you' Il project theriver
shapefile to the same coordinate system as the city’s
existing data and export it to the WaterProject geodatabase
so it's ready to be placed into the city’s geodatabase. The
section ‘What are coordinate systems?, later in this
chapter, provides a brief overview of coordinate systems
and map projections.

You'll also update the parks feature class with the new
historic park soit, too, will be ready to be placed back into
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the city’s geodatabase. Finally, you' [l merge the two parcel
layers that comprise your study area.

Here are the processing steps to prepare the data for
andyss:
» Define the coordinate system for the elevation data.

* Project theriver shapefile to the city’s coordinate
system.

» Export the river shapefile to the WaterProject
geodatabase.

» Digitize the historic park into the parks feature class.

* Merge the parcel layers.

You' Il primarily be working with shapefiles since that’s how
most of the data came to you, but you' |l also be working
with data in the WaterProject persona geodatabase. A
personal geodatabase is useful for processing data on a

local computer that will become part of alarge, multiuser
geodatabase.
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What are coordinate systems?

Arclnfo stores features using x,y coordinates. These
coordinates are linked to real-world locations by a
coordinate system. The coordinate system specifies a
datum and a map projection.

Datum

A datum is a mathematical representation of the shape of
the earth’s surface. A datum is defined by a spheroid, which
approximates the shape of the earth and the spheroid’s
position relative to the center of the earth. There are many
spheroids that represent the shape of the earth and many
more datums based on them.

A horizontal datum provides aframe of reference for
measuring locations on the surface of the earth. It defines
the origin and orientation of latitude and longitudelines. A
local datum alignsits spheroid to closely fit the earth’s
surface in aparticular area; its origin point is located on the
surface of the earth. The coordinates of the origin point are
fixed, and all other points are calculated from this control
point. The coordinate system origin of alocal datum isnot
at the center of the earth. NAD27 and the European Datum
of 1950 are local datums.
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Local datum
coordinate
system

)

1
V4
\s—-—,/

Earth-centered
datum coordinate
system

— Earth’s surface
Earth-centered datum (WGS84)
Local datum

In the last 15 years, satellite data has provided geodesi sts—
mathematicians concerned with the precise measurement of
the shape and size of the earth—with new measurements to
definethe best earth-fitting ellipsoid, which relates
coordinates to the earth’s center of mass. Unlike alocal
datum, an earth-centered, or geocentric, datum does not
have aninitial point of origin. The earth’s center of massis,
in asense, the origin. The most recently developed and
widely used datum is the World Geodetic System of 1984
(WGS84). It serves as the framework for supporting
locational measurement worldwide. GPS measurements are
based on the WGS84 datum.
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Map projection

Map projections are systematic transformations of the
spheroidal shape of the earth so that the curved, three-
dimensional shape of a geographic area on the earth can be
represented in two dimensions, as X,y coordinates.

Maps are flat, but the surfaces they represent are curved.
Transforming three-dimensional space onto atwo-
dimensional mapiscalled projection. Projection formulas
are mathematical expressions that convert data from a
geographical location—Iatitude and longitude—on a sphere
or spheroid to arepresentative location on aflat surface.

Earth's
surface

Projection

/ 0 | n

Map surface

"N\
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Thisprocessinevitably distorts at least one of the following
properties: shape, area, distance, or direction. For small
areas, such asacity or county, the distortion will probably
not be great enough to affect your map or measurements.

If you' reworking at the national, continental, or global level,
you'll want to choose a map projection that minimizesthe
distortion based on the requirements of your specific
project.

For moreinformation on coordinate systems, datums, and
map projections, see the books Understanding Map
Projections and Modeling Our World: The ESRI Guide
to Geodatabase Design.
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Defining the coordinate system for the elevation data

Theelevation grid and lowland file arein adifferent
coordinate system from the rest of the data. That's not a
problem as long as the coordinate system is defined for
those datasets. Without this information, however, ArcMap
can’'t do a geographic transformation, and the data can’'t be
displayed or overlaid with the other project data. While the
coordinate system for the elevation grid is defined, when
the lowland shapefile was created from the grid, the
coordinate system information was not included. You need
to define the coordinate system for the shapefile.

If you closed ArcCatalog at the end of Chapter 5,
* Assembling the database’, you' Il need to reopen it now.

Checking the coordinate system information

Before defining the coordinate system for the lowland
shapefile, you’'ll check the coordinate system definitionsfor
the city data and for the elevation grid. You'll do this by
examining the metadata for the datasets.

1. In ArcCatalog, navigate to the WaterProject
geodatabase under the project folder in the Catalog tree.

2. Open the database to list its contents, then click the
parks_polygon feature class.

2@ Chproject

B0 Analysis
o-lgg City_layers
7.0 City_share
-8 Caunty_share
o-§@ State_share
[—ZI@ YWaterFroject
.-l parks_palyaan
-8 city_loga

-] wastewater data

[
[E
[
[
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Thisfeature class, which you copied from the city’s
GreenvalleyDB, isin the same coordinate system as the
rest of the city’s data.

3. Click the Metadata tab.
4. Click the Stylesheet dropdown arrow and click FGDC

ESRI.
‘ Location: ID:'\prniect\WaterF‘miect.mdb\palks,
‘Stylesheet: FGDC ESRI j =
= IFGDC
—FGDC Classic
) Catalog
=@ D:proj FGOC FAD
D A ::SGEIDC Geography Metwaork,
D E!t 150 Geography Metwork
- Citgdl

-2 County_shars
H-] State_share
Ea WwaterProject
L.[H parks_palygon
- city_logo
L) wastewater data
o E:N
]--43 E:NAreGIS WA T utorGetting_Started
H- Databaze Connections
]--% Address Locatars

H-{Ea] GIS Servers
+fd Scalar References
-2, Search Results

B
B
B
B
- Coordinate Systems
B
B
B
B

]--@ Tracking Connections
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5. Click the Spatial tab in the metadata panel.

Contents | Previgw Metadata |

|»

parks_polygon

Personal GeoDatabase Feature Class

Spatial, | Attributes

Keywords
Theme: city parks —

Description
Abstract
City of Greenvalley parks and recreation
facilities.

Purpose
planning and facilities management

114

Contents | Preview Metadatal

parks_polygon

Personal GeoDatabase Feature Class

Descriptionm Attributes

Horizontal coordinate system
Projected coordinate system name:
PCS_Transverse_Mercator
Geographic coordinate system name:
GCS_North_American_1983
Details

You can see that the coordinate system for the
parks_polygon feature class uses a Transverse_Mercator
projection.

Metadata contains information about each dataset. Some of
theinformation is assigned and maintained automatically by
ArcGIS; other information you add interactively. Metadata
isinvaluable when sharing datasets and for documenting

GIS projects.

In thisproject you'll use metadata to get information you
need for several of the steps. Metadata | ets you store a
great deal of information about a dataset: source,
processing status, data quality, attribute values, and much
more. For several of the datasets, we' ve provided some of
the key information you’ll need for the project.

In an actual GIS project you'd also use metadata to keep
track of modifications you make to existing datasets and to
document new datasets you create during the project.
Adding or updating the metadata for a dataset takes alittle
extratime, but it pays off if you need to reuse the dataset in
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the future, share it with another department or organization,
or reconstruct your processing steps.

Now check the coordinate system for the elevation grid.

6. Navigate to the State _share folder in the Catalog tree,
openit, and click elevation.

=@ Chproject
B0 Analysis
-3 City_layers
&0 City_share
&8 County_share
£-§3 State_share
2 felevation

@ state_dot
= WaterProject

----- parks_palygon

7. Click the Spatial tab. When you select a new dataset,
ArcCatalog defaults the metadata display to the
Description tab.

CDntents' Freview Metadats |

elevation
Raster Dataset - ESRI GRID

Doscription JCTETI Atrioutos

Horizontal coordinate system
Projected coordinate system name:
User_Defined_Lambert_Azimuthal _Equal_Area
Geographic coordinate system name:
GCS_User_Detfined
Details
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You can see that the elevation grid isin a coordinate system
that uses aLambert_Azimuthal _Equal _Area projection.

Finally, check the coordinate system information for the
lowland shapefile.

8. Inthe State sharefolder, click lowland.
9. Click the Spatial tab.

The metadata lists the bounding coordinates for the
shapefile but doesn’t list the coordinate system sinceitis
unknown.

When you previewed the datain Chapter 5, ‘ Assembling
the database’, ArcMap was able to transform the elevation
grid on the fly and display it with the other project data
since the coordinate system was defined and stored with
the grid. Because the coordinate system for the lowland
shapefile is unknown, ArcMap was unable to transform it.

Defining the coordinate system for the lowland
shapefile

Presumably, the coordinate system for the lowland shapefile
isthe same as for the elevation grid since the shapefile was
originally created from that grid. But you don’t know for
sure. Thoughtfully, the analyst at the Department of
Transportation who sent you the data also included a spatial
reference file that defines the coordinate system the
department usesfor all itsdata. You'll usethefile
state_dot.prj to define the coordinate system for the
shapefilewithin ArcCatal og.
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1. Right-click lowland in the Catalog tree and click
Properties.

£-&@ State_share

- w-H elevation

EH lowland

A state_d Copy Cirl+C
‘WaterProje ™ Dalete

LE parks_p o
w8 city_logo

----- &) wastewate

Rename F2

Create Layer...

3. IntheField Namelist, click the row containing Shape.

The properties for the Shape field are displayed below in
the Field Properties|list. You can see that the Spatial
Reference property is listed as Unknown.

4. Click the button with the ellipses(...) to theright of
Spatial Reference.

-8 Database Cor
-8 Internet Serve

Export »

W Review/Bematsh Addresses:.

Froperties...

The Shapefile Properties dialog box appears.

2. Click theFieldstab.

Shapefile Properties

General  Fields ||I‘1E|BH I

K E

-

Figld Mame Data Type
FIC: Ohject ID
Shape Geometry
ICr Double
GRIDCODE Drouble

=

The fieldsin the shapefile's attribute table are listed. The
Shape field contains the coordinate information for the

shapefile.
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Shapefile Properties [2]x]
General Fields |Inde>< |
Field Name Data Type ﬂ
FID Object ID
Shape . Geometry 9
oM Double
GRIDCODE Double
=]
Click any field to see its properties.
— Field Properties
Geometry Type Folygon
Ay Murn Points u]
Grid 1 1000
Grid 2 0
Grid 3 0
Contains £ values Ilo
Contains M values Mo
Default Shape field fes
Spatial Referance Unknoven 9
It |
To add anew field, type the name into an empty row in the Field Name colurmn,
click inthe Data Type column to choose the data type. then edit the Field
Froperies.
QK | Cancel | Apaly |

The Spatial Reference Properties dialog box appears.
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You'll be defining the coordinate system by selecting a
predefined coordinate system, specifically the one contained
in the state_dot.prj file that accompanied the elevation and
lowland data.

5. Click Select.

Spatial Reference Properties

Coordinate System |fo Domain I

Mame: |Unkncuwr1

Dretails:

e—— Select.. Select a predefined coordinate system

Import a coordinate system and X/, Z and
Irnpo... domains from an existing geodataset (e.q.
feature dataset feature class, raster).

Create a new coordinate systemn.

Editthe properies of the currently selected

roliiy.. coordinate swsterm.

Eledrn Sets the coordinate systerm to Unknown.

ARl

SrEWEIS Sawve the coordinate system 1o a file

- e | Bonly

PREPARING DATA FOR ANALYSIS

6. Navigate to the State_share folder under the project

folder connection, click state_dot.prj, and click Add.

Browse for Coordinate System [x]

Loak in I@ State_share j EI E3| | & I_

Mame: Isiatefd otprj Add

Show of type: ISpatiaI references j Cancel

The name of the coordinate system appearsin the
Spatial Reference Properties dialog box, and the details
are listed. You can see that they’re the same as for the
elevationgrid.

Spatial Reference Properties 3

Coordinate System |><.-"Y Diornain |

MHarme: |User_D efined_Lambert_Azimuthal_Equal_Area

Details:

Alizms: o
Abbreviation:
Fermarks:
Projection: Lambert_Azimuthal Equal_Area
Farameters:
False_Easting: 0.000000
False_Marthing: 0.000000
Cenfral_heridian: -117.000000
Latitucle_Of_Origin: 34.000000
Linear Unit: beter (1.000000)
Geographic Coordinate System:
Mame: GCS_User_Defined

Alims: ﬂ

117



7. Click OK to close the Spatial Reference Properties
dialog box.

The name of the coordinate system now appearsin the
Field Propertieslist.

Click any field to see its properties.

— Field Properties

Geornetry Type Palygon

Avy Murm Points 0

Grid 1 1000

Grid 2 0

Grid 3 0

Contains Z values Io

Contains M values Mo

Default Shape field Mo

Spatial Reference User_Defined_Lambert_Azim ||

8. Click OK to close the Shapefile Properties dialog box.

You can verify the new coordinate system in the
metadata.

9. Click View and click Refresh, then click the Spatial tab.

File Edit |%iew Go Tools Help

Toolbars »
|T Status Bar
|T Catalog Tree
[elentiy Besults

Befresh
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You can see that the coordinate system for the lowland
shapefileis now defined.

Contents' Freview Metadata |

|»

lowland

Shapefile

Doseription JCTETTJ Atributos

Horizontal coordinate system
Projected coordinate system name:
User_Defined_Lambert_Azimuthal_Equal_Area
Geographic coordinate system name:
GCS_User_Defined
Details

With the coordinate system defined, the lowland shapefile
should now display correctly with the other project data and
can be used in overlay operations during the analysis. You
can check thisin ArcMap.

10. Click the Launch ArcMap button on the tool bar.
B QB

Launch ArcMap
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11. In the startup dialog box, click wastewater data.mxd and

click OK. If the startup dialog box doesn’t appear, click
File on the ArcMap toolbar and click wastewater
data.mxd.

= _ArcMap | %]

— Start using Archdap with
i A new empty map
@  Atemplate

Templates provide ready-to-use layouts and base
maps forvarious geographic regions.

é @ An existing map:

™ Immediately add data
I Do not show this dialog again

The lowland layer now appearsin the same geographic
space as the other project data.

= wastewnier data.med - Archiop

| File Edn View baent Selecton Took Window Help .
DEE&S * D @xX| o o #|[Em 3] o & W

= @ Laysrs
= B juncson poiet
a
B mar

2 shess
B lowland
B parks_pokgon

= B parcel_2

= B parcel_1

3024 e
Bl EEREE S Ly

& 89954865 377757721 Maters | 3
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12. Click lowland in the table of contents and drag it to the
bottom so it displays beneath the elevation grid.

You can see the layer under the elevation grid and see
that it doesin fact encompass the lowest elevationsin
thecity.

13. Close ArcMap. You won't be using this map again, so
click No when prompted to save changes to the map.
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Preparing your scripting environment

Before you go any further, you need to make sure that you
have a scripting environment installed. The geoprocessing
toolsin ArcGIS may be used in a number of scripting
environments, such asV BScript, JScript, and Python. In
thistutorial, you'll be using Python, so you need to install it
on your system now if you haven’t already done so.

1. Goto http://www.python.org/2.2.3/ and download the
Python Installer Python-2.2.3.exe (7 MB).

2. Run Python-2.2.3.exetoinstall Python. Thiswill create
a Python22 folder on your specified drive and create a
Python Programs menu.

3. Toinstall PythonWin, go to http://starship.python.net/
crew/mhammond/win32/Downl oads.html and download
win32all-152.exe (4 MB).

4. Runwin32all-152.exetoinstall PythonWin. It will be
added to the Python22 folder on your specified drive.

Note that at the time of going to print, Python-2.2.3 was the
most up-to-date version of Python, and win32all-152.exe
installsthe PythonWin application that coincideswith this
version of Python. Future versions of Python can be
installed instead, provided that the appropriate version of the
PythonWin applicationisasoinstalled. You canidentify the
appropriate version of the PythonWin application toinstall
based on your installed version of Python at http://
starship.python.net/crew/mhammond/win32/
Downloads.html.

PREPARING DATA FOR ANALYSIS
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Projecting the river shapefile

The next task isto project the river shapefile into the same
coordinate system as the data in the city’s GreenvalleyDB
geodatabase. According to your colleague at the county
Water Resources Department, the river shapefileisin
geographic coordinates (latitude and longitude). The rest of
the data in the city’s database is in the Transverse Mercator
coordinate system, which is a projected coordinate system.
Aslong as a dataset is in geographic coordinates, ArcMap
can transform it on the fly to display and overlay it with the
other data (as you saw in the last chapter).

However, theriver datawill eventually be placed into the
city’s GreenvalleyDB database, so you'll want to project it
into the same coordinate system as the rest of the city’s
data to be consistent.

Projecting the shapefile is atwo-step process: first you'll
define the coordinate system for the shapefile; then you'll
define the output coordinate system and project thefile.
You' Il do both of thesetasksin ArcToolbox. ArcToolbox
contains a number of data management and conversion
toolsand wizards.

Defining the coordinate system for the river
shapefile

1. InArcCatalog, click the Show/Hide ArcToolbox button
on the toolbar.

B QS

Show/Hide ArcToolbox
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The ArcToolbox window appears.

2. Double-click Data Management Tools in the ArcTool box
tree; double-click Projectionsand Transformations, then
double-click the Define Projection tool. If you are using
Arclnfo you will see additional tools not shown here.

&% ArcToobox

-8 30 Analyst Tools

& Analysis Tools

a Conversion Tools

EI@ Daka Management Tools
-5 Database

& Disconnected Editing
& Damains

% Feature class

& Features

& Fields

& General

& Generalization
- Indexes

& Joins [—
& Layers and Table Wiev
EI& Projections and Trans

- -8 Feature

% Raster

. g Define Projection
& Raster -

4 I | »

Favarites | Index I Searchl

| »

The Define Projection dialog box appears.

You defined the coordinate system for the lowland shapefile
using the Properties dialog box in ArcCatal og. ArcToolbox
provides an alternate way of defining a coordinate system.
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3. Click the Input Dataset or Feature Class browse button
and navigate to the County_share folder under the

determined that the shapefileisin geographic coordinates—
|atitude— ongitude—however, you need to explicitly define

the geographic coordinate system before you can project
the data.

project folder.

Y Input Dataset or Feature Class
I

& Coordinate System

oK Cancel Envionments.. || Shaw Hep x|

4. Click river.shpand click Add.

Lok i ID Courty_share j EI =3 “Iﬁfl

Mame: [river s Add

Show of type: IEeographu: datasets j Cancel I

The shapefileislisted. The coordinate system islisted as
GCS_Assumed_Geographic_1. ArcGIS attempts to
determine the shapefile’s coordinate system based on the
dataset’s coordinate values. In this case, ArcGIS has
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5. Click the button next to Coordinate System.

* Define Projection [_[O]x]
@ Input Dataset or Feature Class
[D-\project\County_sharehriver shp
Coordinate System
[BCS_North_American_138% (5l
oK Carcel | Environments.. | Show Help »> |

The Spatial Reference Properties dialog box appears.

Spatial Reference Properties [ <]

Coordinate Systemn IXN Domaml z Dumalnl M Domaml

MName; ‘G C5 Morth_American_1983

Details:
Alizs: -
A bbrevistion: _I
Remarks:
Angular Unit Degree [0.0174532925199432595]
Prirne Meridian: Greenwich [0.000000000000000000]
Daturn: D_MNarth_dmerican_1383
Spheroid GRS_1380

Semimajor &xix 63781 37.000000000000000000

Semiminor Axis: B35E752.231 41405561 00000000

Inverse Flattening: 298.257222101000020000
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There are three ways of defining a coordinate system: using
a predefined coordinate system stored as a .prj file,
matching the coordinate system of an existing dataset by
specifying the name of the dataset, or interactively
specifying a projection and a datum and their associated
parameters. In this case, you'll be specifying a predefined
coordinate system.

6. Click Select on the Spatial Reference Properties dialog
box.

The Browse for Coordinate System folder opens.

Browse for Coordinate System

=

Lookin I@ Coordinate Systems

|_) Geographic Coordinate Systems
|0 Projected Coordinate Systerns

Hame [ Add
Show of type ISpatiaI references j Cancel

ArcGI'S provides many predefined coordinate systems for
you to use, stored as .prj files. Thefilesinclude all the
coordinate system parametersincluding the map projection
type and parameters, measurement units, and so on. You
can also define custom coordinate systems and save them
as .prj files—for example, the state_dot.prj file.

7. Double-click Geographic Coordinate Systemsand
double-click North America.

8. Click North American Datum 1983.prj and click Add.
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Browse for Coordinate System
Lok i I[:l Morth America j &.l Ql ﬁl @‘l l__
Alazkan |slands.pr @ MAD 1927 [CGAFY).pri @ Qamog.pri
) &merican Samaa 1982 pij 0 NAD 1927 (Definition 1976)pi @55t_George s
B ATS 1977 prj B NAD Michigan.pi 5t_Lawrence,
) Barbados pij A North American 1983 (C5RS93.pi 48 5t_Paul lslan
{8 Bermuda 1957.prj i North American 1983 HARN i
@ Cape Canaweral.prj @ Morth American Datum 1927, pri
@ Guam 1963 prj B N oith American Datum 1983, prj
@Jamaica 1875 prj @ 0ld H awaiian. prj
@Jamaica 1969, prj @ Puerto Rico. pri
L« | 2
I ame: INorth American Daturn 1983 pri Add
Show of type: ISpatiaI references j Cancel |

The coordinate system information isdisplayed in the
Detailswindow.

spatial Reference Properties

Coordinate System |><N Damain I z Domainl M Domainl

Mame: ||3|:S_anth_.~’-'«melican_1 933

Details:

LUEES -
Abbreviation: _I
Remarks:
LAngular Unit Degree [0.0174532925199343295)
Prime Meridian: Greenwich [0.000000000000000000)
Dratum; D_Morth_American_1983
Spheroid: GRS_1330

Sermimajor Axis: 53787137, 000000000000000000

Sermirninar Axis: BIBETE2 3141403561 00000000

Inverze Flattening: 298 257222101 000020000
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9. Click OK to close the Spatial Reference Properties
diaog box.

10. Click OK.
11. Click Closeto close the Define Projection dialog box.

* Define Projection 3
/_'!} Input Dataset or Featureclass
IE.\DIU|ECl\EUuﬂl}LSha[E\HVELShD =
Coordinate System
|5C5_Marth_American 1963 =
kK I Cancel Enwvironments.. Show Help »>

The coordinate system of the river shapefile is now defined.

To verify this, in ArcCatal og navigate to the County_share
folder, click river, click the M etadata tab, and click the
Spatial tab. The coordinate system is now listed as
GCS_NorthAmerican_1983. You may need to close
ArcCatalog and restart it to see this.

Projecting the shapefile

When you define a coordinate system, you simply tell

ArcGIS what projection the dataset uses and what units the
coordinates are stored in. When you project a dataset, on
the other hand, ArcGIS actually creates a new dataset with
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the coordinates transformed from the existing coordinate
units—in this case, decimal degrees—to anew coordinate
system—in this case, Transverse Mercator meters. You
specify the input dataset and the coordinate system to
project into, and ArcGI S creates the new dataset.

Because you have data that is already in the Transverse
Mercator coordinate system used by the city, you can
simply specify a dataset to match to. The Project tool will
get the coordinate system parameters from the existing
dataset and create a new river shapefile in that coordinate
system.

1. InArcToolbox, double-click Feature under Projections
and Transformations in the Data Management tools, then
double-click Project.

ArcToolbox =]
- & Features ;I
- &y Fields

-8 General
4% Generalization
-8 Indexes

& Joins
& Layers and Table views
EI& Projections and Transform.
E& Feature

}" Create Spatial Refi

& Raster

;‘ Define Projection
[]-& Raster

[]-& Relationship Classes
E]-% Subtypes

-8 Table

[]-& Topology

E]-% Wersions

[]-& Warkspace

[]--& Geocoding Tools -
« - |

Favorites Ilndex I Searchl

2. Click the Input Dataset or Feature Class browse button
and navigate to the County_share folder under the
project folder.
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3. CI | Ck r|VerShp and CI | Ck Add DOutput Dataset or Featureclass
Loak in: ID City_share j EI &Iﬁl @‘l IE :
Dimage

D land
| iy

Input Dataset or Featureclass

Look in: I[:l Courty_share j EI &lﬁl%l IE_

Marne: IriverD2pri.shp
Save az lype: IGeographic datasets j Cancel |

Mame: Iriver.shp Add
Show of type: | Geographic datasets j Cancel |
B 5. Click Save.
. . . The City _sharefolder islisted as the location to store
You need to specify a name for the projected shapefile and - o :
. L , o the projected shapefileriver02prj.
alocation whereit will be stored. You'll put it in the
City_sharefolder sinceit will eventually become part of the
. y , . . .. . . —;[
city’sdatabase. You’'ll nameit riverO2prj sinceit will be the e o R el
second version of the river dataset and will have been 'jzw‘ft:‘t - =
prO] eCtEd. |D:\pro|ect\Elly_share\werﬂ2pr| shp
4. Click the Output Dataset or Feature Class browse button o —
and navigate to the project folder. Double-click feesrephic rensformaton (oeiona)
City_share, then type “river02prj” in the Name text box. +
i
=
0K Cancel Enviranments.. Show Help »> |
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6. Click the button next to Output Coordinate System.
The Spatial Reference Properties dialog box appears.

Thisisthe same dialog box you used to define the
coordinate system for the lowland shapefile and the river
shapefile. In those cases you specified a spatia reference
(-prj) file. Thistime you' Il specify an existing dataset from
which to get the coordinate information. You know the
parks feature class is in the right coordinate system since
you copied it directly from the city’s existing geodatabase.

7. Click Import and navigate to the WaterProject
geodatabase under the project folder connection.

8. Click parks_polygonand click Add.

Browse for Dataset

Lok in: Ia W aterProject. mdb

parcellimrg
parks_polygon

[ arme: I Add

Cancel |

Show of type: IGeographic datazets j

Thedialog box displaysthe coordinate system, and you
can see it’s the correct one: PCS_Transverse Mercator
(PCS stands for Projected Coordinate System).

PREPARING DATA FOR ANALYSIS

9. Click OK to closethe dialog box.
10. Click OK.
11. Click Closeto close the Project dialog box.

The Project tool projects the river shapefile to match the
coordinate system of the datain the city’s database. The
projected shapefile, river02prj, is saved in the City_share
folder.
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Exporting the river shapefile to the geodatabase

The projected river dataset will eventually go into the city’s
geodatabase. You'll export the dataset to a feature classin

the WaterProject geodatabase now, so it will bein the right
format to be copied into the city’s geodatabase | ater.

1. Inthe Catalog tree, navigate to the City_share folder,
right-click river02prj, point to Export, and click To
Geodatabase (multiple).

=3 City_share
@
To Coverage...

To Geodatabase (single)...

Cerhc To Geodatabase {multiple)...

+ To Shapefile (single). ..
- dty Rename Fz

To shapefile (multiplz). ..
- it S ¢ ple)

Create Layer...

#* Shapefile to AGF
b #* Shapefile to DXF

ts a single Fe. Export

Q Beview/fematch Addresses. .

Properties. ..

The Feature Class to Geodatabase (multiple) dialog box
appears.
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2. Click the Output Geodatabase browse button and
navigate to your project folder.

£ Feature class to Geodatabase {multiple) M= E
Input Features
D:4project City_sharetiiveiD2pr.shp +
x
1
3
4 Output Geodatahase
=

=

oK Cancel | Emsionments.. | ShowHelpss |

3. Click WaterProject.mdb and click Add.

Output Geodatabase B
Lok in: ID project

Analysis

City_layers
City_share
County_share
State_share

3 waterProject mdb

Marne: I Add
Show of type: [ fiers listed H Cancel

GETTING STARTED WITH ARCGIS



4. Click OK.
A dialog box appears showing the script’s progress.
5. Click Close when the script finishes.

6. Navigate to the WaterProject database and double-click
to display its contents.

7. Right-click riverO2prj and click Rename.
8. Type “river03exp” and press Enter.

The next task is to update the parks layer with the new
historic park.

PREPARING DATA FOR ANALYSIS
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Digitizing the historic park

You need to add the new historic park to the parks layer so
you can include it in the buffer around parksyou’ll create
during the analysis. The Parks Department has not yet
added the planned Homestead Historic Park to the parks
feature class in the city’s database, though it has settled on
the boundary. You'll digitize the park boundary froma
scanned image of the boundary drawn on a map.

You'll digitize the new park into the copy of the parks
feature class in the WaterProject geodatabase. The updated
filewill replacethe original filein the city’s database |l ater,
after the Parks Department checks to make sure the new
park was added correctly.

After opening anew map in which to do thedigitizing, you'll
register the scanned image to the streets layer. You'll then
digitize the park boundary and add the attributes for the
new park.

Opening a new map

You'll digitize the new park inanew map in ArcMap. You'll
need to add four datasets to the map: the existing parks
feature class that you’'ll be adding the new park to; the
scanned image of the park boundary (stored as a TIFF file),
whichyou’'ll use asaguidewhile digitizing; the streetslayer
that you'll use to register the scanned image; and the
parcel_2 coverage that you'll use to snap the park boundary
to since the boundary alignswith the parcel boundaries.

1. Click the Launch ArcMap button on the ArcCatal og
tool bar.

If the ArcMap startup dialog box appears, click the
option for A new empty map and click OK.
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Arrange ArcMap and ArcCatalog so you can see both.

2. In ArcCatalog, navigate to the WaterProject
geodatabase under the project folder connection and
openit by double-clicking it or clicking the plus sign next
toit, if necessary.

3. Click and drag parks_polygon onto the map in ArcMap.

4. Add the parcel_2 coverage to the map by opening the
City_share\land folder in ArcCatalog, clicking parcel_2,
and dragging it onto the map.

The parks_polygon and parcel_2 layers are displayed on
the map.

5. Click the Full Extent button on the Toolstoolbar to see
al of both layers.

[e £d4 Y paent Geiwcion Took Yiindow e

DFd& BE s sl RN
@ Lovywes
@ porce
= £ ) T off
Doseing= b 0| 0= A= (o [ El EEEE N S

R ]

6. Add the streets layer to the map by opening the
City_layersfolder, clicking streets, and dragging it onto
the map.

GETTING STARTED WITH ARCGIS



= Unttled - ArcMap
Eite Edt Yiew Insort Selection Tools YWindow Help
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Display [Source] - ;lﬂ
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& ATTSE45H STTEHIS 00 Metars |

Drawing * & (1

7. Now open the City_share\image folder and click and
drag historic onto the map.

You get awarning that the layer is missing spatial reference
information—its coordinate system isundefined.

That's OK because you'll be registering the image
interactively to place it in the correct geographic space.
Click OK to close the warning message.

& One ormore layers are missing spatial reference information. Data from those layers cannat be projected.

You'll noticethat theimageis not displayed even though it
has been added to the map. That's because it’s in scanner
units (inches) rather than in geographic coordinates.

8. Click the Full Extent button on the Toolstool bar.

PREPARING DATA FOR ANALYSIS

When the map redraws, you can see the city data layers as
asmall dot in the upper center of the view. The scanned
image is actually drawn in the lower center, but it’stoo
small to even see. You saw a similar situation in Chapter 5,
‘ Assembling the database’, when you first added the
lowland shapefile to the map.

The extent of theimage, which isininches, is0 to about 13
in both the x and y directions. The extent of the other data,
which is actual geographic space represented in UTM
meters, isfrom about 478,000 to about 490,000 in the

X direction and about 3,765,000to 3,772,000 inthe

y direction. ArcMap attemptsto draw all the data on the
same page, so the page extent ranges from values of 0,0 in
the lower left of the page to values of more than 490,000 in
the x direction and morethan 3,772,000 inthey direction.
The image and the data are drawn in their respective parts
of the page and end up being very small. You need to
register the image so it isin the same geographic space as
the streets, parcels, and parks.

9. Right-click historic.tif inthe ArcMap table of contents
and click Zoom To Layer.

h = histaric.tif | |

Walue

Copy
¥ Remove
Dpen Attribute Tahle

Joins and Relates »
@ Zoom To Layer

Low: 43 Zoom To Raster Resolution
Visible Scale Range 3

High -

Set Data Source...

Sianve As Lawer File...
Froperies..

Now you can see the image.
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Before registering the image, save the map in case you
need to stop or take a break during the process.

10. Click Fileand click Save.

11. Navigate to the project folder. Type “water project” to
name the map and click Save.

Save As (21

EEE

Save in: I 4 project

| 1Analysis

| 1City_layers
|_1City_share

|1 County_share

|| State_share

KT wastewater data.mxd

File narme Iwater project Save I
Sawve as type: IArcMap Documents (* rrxd) j Cancal |

You'll use this map for the rest of the project.
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Finding the park area on the streets layer

The Parks Department added several registration marks to
the sketch at street intersections. You'll register the image
to the streets by interactively adding links between the
image and the streets layer—first pointing at aregistration
mark on the image, then at the corresponding intersection
on the streets layer. You' |l need to find the area on the
streets layer corresponding to the area covered by the
image. To make it easier to do this, you'll first open an
overview window, so you' |l be able to see theimage and
the streets at the same time.

1. Click Window and click Overview.

“iew Insert Selection Tools |Window Help |

tagnifier...

A small window appears showing the image.

soisy 4 of!
O A-éifon W SAnsalA- 6o

* [i560 90 Mwern

|

¢
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The overview window displays whichever layers are
displayed in the main window at the time you open it,
although you can modify this once the window is created.
By default, it also shadesthe areavisible on the main
screen. Since the main window and overview window show
the same area at this point, the shading covers the entire
image in the overview window. When you zoom to the
streets, the overview window will continueto display the
image, so you' |l be able to see both.

Now you can find the park area on the streets layer and
zoomtoit.

The image has several streets marked on it in the vicinity of
the park including Robin Lane, Peacock Lane, and Sparrow
Drive. You can search for one of these on the streets layer
to find the areathe park isin.

2. Click the Edit menu and click Find.

File |Edit Wiew Insent Selection Tools YWindow Help |

0 Und G2
B (St
g Gt Etlr%
Capy, el
B Peste Ot
FastelspeciE]
> Delete Delete
H3 Copy hap Tao Cliphoard
s~
welectAllElEmERs

3. Inthe Find text box, type “Peacock”.
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4. Click the In dropdown arrow, scroll down, and click
streets.

5. Click Infields, click the dropdown arrow, and click
NAME.

. Find x|
Features | Route Locationsl Addressesl Find |
|
Find: IPeacock j | 9
|
In: Istreets | HEw SEarch | 9

¥ Find features that are similar to or contain the search sting

Search: Al figlds
& In fields: [MAME |

1 @ O

Cancel |

" Each layer's primary dizplay field

fidiett =lfiedly = cempon e, exllomron empmrlimnd? mmmrEnn

6. Click Find.

Peacock appears in the list of features that have been
found.

7. Right-click Peacock and click Zoom to feature(s).

Right-click airow to show context menu

Walue Layer | Field

Feacock streets NAME
Flagh faature

Zoom to feature(s)
|dlentity featura(s)
SetBookmark

One objecti Selectfeature(s) v

Unselect featura(s)

The map displays the area that includes Peacock Lane. The
overview window still displaystheimage. You may want to
enlarge the overview window so it's easier to see the
image—simply click and drag one of the corners of the
window. You may also want to move the overview window
to make it easier to see the streets.
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8. Click Cancel to close the Find dialog box.
To make sure you're in the right area, label the streets.

9. Inthetable of contents, right-click streets and click
Label Features.

You can see that you're in the area that includes the park.

10. Use the Zoom In tool on the Tools toolbar to draw a box
around the four street intersections that correspond to
the control points on the scanned image. Use the image
displayed in the overview window to orient yourself.

* wnlne project med - Arching

Ede Edr View [nten Selection Tools Window Help

DF@E - = 0% |- - k| o) & W
i

oo

N
.

—g
— | Redfil !
H

PN S

L3
ol
‘ ‘ ]
[
U
WAL p—

[Drawang
B 5,

| & w0703 3170728 16 baters | p

11. Close the overview window.
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Now the display iszoomed to the area corresponding to

theimage.

mobe |

12. You won't need to display parcel_2 for the next set of
steps, so uncheck the layer to make it easier to see the

streets.

Robin

Sparmow

e il

Sparrw
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Registering the scanned image

Now you're ready to register the image to the streets layer.
You' |l do thisby adding links between the control pointson
the image and the corresponding street intersections on the
streets layer. This is known as georeferencing. ArcMap
reguires aminimum of three linksto transform the image—
rotating, scaling, and warping it as needed to fully register it
to the streets.

1. Click the View menu, point to Toolbars, and click
Georeferencing.

File Edit %iew Insert Selection Tools Window Help

m Data View
(& Laysout view

Zoom Data

Zoom Layout

Bookmarks
Toolbars

bl ¥ T ¥

|7 fdain Menu

|E Tahle Of Cantents [v Standard
|7 Status Bar |7 Taools
Dverflow Labels |7 Dz
|dentify Results.. Layout
ﬁ Scrollbars Zoom Toolbar
g Bulers Ultility Metwork Analyst
o Guides Editor
Erid Georeferencing

Effects
Dirnensianing

Diata Frame Properties...

Data Frame Tools
“ersioning
Graphics

Edit Cache

Customize..

The Georeferencing toolbar appears.
2. Click the Layer dropdown arrow and click historic.tif.

Georeferencing

Geaoreferencing |Layer: Ihistoric.tif
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3. Click the Georeferencing dropdown arrow and click Fit
ToDisplay.

Georeferencing

H @3

|Georeferencing - | Layer Ihistoric.tif

Ul efe Gearelerem=ng

Eetifsy
Fit To Display

Flip or Fotate »

ArcMap scales the image to fit in the current window.

| d}Iu! | [ |

19
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Since the window is currently zoomed to the four street
intersections that match the registration marks on the
image, the streets and the image are displayed at
approximately the same scale. You can see, though, that the
control pointsaren’t located exactly at the intersections.
You'll add three linksto register theimage. To make it
easier, you'll use amagnifier window. You can add control
pointswithin the magnifier window.
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4. Click Window and click Magnifier.

Yiew Insent Selection Tools |Mindow Help |

A small window appears with a default magnification of
400 percent.

I [ .1 1

dobin_| m|je0z
ICAIIE JE).
0Wos

1oes | .

Homaztssd &
F  Hisnesie 1

Prade

Magnification: 4002 L]

Pescock

ot
& l RETTAL LN

When you drag the window and rel ease the mouse button, it
magnifiesthe portion of thedisplay it iscurrently on top of
by 400 percent.

5. Click theAdd Control Points button on the
Georeferencing toolbar.

[ histaric it = @vﬂ

Add Control Points
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The mouse pointer turnsinto acrosshair whenitis
anywhere on the map.

6. Drag and center the magnifier window over the

registration mark in the upper right, labeled 602, and
release the mouse button. If necessary, reposition the
window so you can see both the registration mark and
the corresponding street intersection—Robin and
Sparrow—within the window.

. water project mud - ArcMap - Areinto !F]ﬂ

| Fla Bt View lnoset Gelection Took Window Hep

|[DF@& ¥ Dmx = o |5m = |pd
IR LAY Y TR
:nwwv T e | O | 6':'2
=1t o [1 ]

_ i

'— facinch | |__
Fechnd
o | — T
Onplay [Source] 8 :T : = = f
[ (SOG4 G 37TORET 04 Mstwes #

Note that the registration mark and intersection may bein

dlightly different positions on your map.

7. Center the crosshair over the registration mark and
click.

A green control point is added to theimage. Move the
mouse pointer away from the control point but don’t
click again.

A line stretches from the control point as you move the
mouse pointer. Thisisthe link—you’ll connect the other
end of it to the corresponding street intersection.
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8. Center the mouse pointer over the intersection of Robin
and Sparrow on the streets layer—you can see the link
stretch as you do this—and click.

Magnification: 400% [Live]

~ |.|lBoz

Fobin

Then click here.

You' ve added the other end of the link. The second control
point is shown as ared crosshair. The image is now shifted
so the upper-right corner of the imageisin the correct
location—at the corner of Robin and Sparrow. However,
not all registration marks are located exactly at the
intersections. You'll add acouple morelinksto achieve
better registration.

Before you add the next link, look at thelink table.

9. Click the View Link Table button on the Georeferencing
tool bar.

[historic i ]l G- |?

View Link Table

For each link, the table lists the x and y coordinates for the
source—the scanned image—and the corresponding
coordinates for the map—the streets layer.

PREPARING DATA FOR ANALYSIS

If you make a mistake and need to delete alink, select it
and click the Delete button, which looks like the letter X.

Link Table [ 7] <]
Lik | %Goues | Y Soure | WMap | YMap | Residual x
1 12.763027 12587014 480742126543 3771591.022082

2]
Tatal RMS Enor: I

10. Click OK to closethe Link Table.
Now you’ll add the other two links.

11. Drag and center the magnifier window over the
registration mark in the upper left, labeled 601, and

rel ease the mouse button.

= GO

|
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If necessary, reposition the window so you can see both the
registration mark on the image and the corresponding street
intersection.

12. Center the crosshair over the registration mark and
click.

13. Center the crosshair over the intersection and click to
add the second control point.

5]

Robin

Magnification: 4005 [Live]

T

Epl

—

Then click
here.
Click here

first.

Theimage adjusts slightly. Now add thethird link in the
same manner.

14. Drag the magnifier window over the registration mark in
the lower right, labeled 473.

15. Click theregistration mark, then click the intersection.
The image shifts again.
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Magnification: 4005 [Live]

Sparrow

L 473
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Now the control points match closely with the intersections.
You could add afourth link, but at this point the registration
is acceptable for your purposes.

16. Click the Georeferencing dropdown arrow and click
Update Georeferencing to save the new registration.

J Georeferencing « | Layer: Ihisturic.tif

Eleh =

Update Georeferencing

Rectify...

=it T sl sy

Flip or Rotate 3

You don’t need the control points anymore.

17. Click the Georeferencing dropdown arrow and click
Delete Control Points. Then close the Georeferencing
toolbar.

Keep the magnifier window open since you may want to
useit when digitizing the park boundary.
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Displaying the park boundary and the parcels

You need to be able to see the image underneath the
parcelswhen digitizing, soyou' |l draw the parcel outlines.

1. Click thelegend symbol under parcel_2 in the table of
contents.

= £ Layers
=] streets

= O parcel_2

=] parks_polygon

2. Inthe Options panel on the Symbol Selector dialog box,

click theFill Color dropdown arrow and click No Color.

— Preview

— Options

Fill Calor ﬂl

| Mo Color [ ‘

owiewidty OO0OO0O00O000000
OEOOCOO0DEEN

OEEfdfj0EONEEN
OEEEJ0NfNEEN
IEEEENEEEEEN

Dutline Colar:

FEEENEEEEEEEN
EEDO00000EEE
EECOO0O0000DNEEDE
EEED0OO0O0ONENEDN
Propetic: I M EEEEENNEN
tore Colors
More Syrmk ;
Save | Beset |
OK | Cancel |
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3. Click the Outline Color dropdown arrow and set the
color to red.

—Options
Fill Calor: -

Outline Yyidth: 040

Cutline Color:

Mo Color

oooooooon
oO0O00oO00oOm
EROOCOEOEN

[ ElONEME
i

ponseiared) B B
BO0000008
EEOO0OOO0 =M.
Save _EEESO0O00OEEN

4| ENEEEEEEEEEEN
oK |

— More Colars...

Properties

EEOOCOO

O
]
|
|
|
|
Mare Symk m
]
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4. Click OK.

5. Check the box next to the parcel_2 layer to draw the
parcels.

You don't need to display the streets or the street names at
this point, but you'll keep the layer on the map for usein the
analysis phase of the project.

6. Right-click streetsin the table of contents and click

Label Features—it's currently checked—to turn off the
street name |abels.

7. Uncheck the streets layer so the streets are no longer
displayed.

8. Right-click thehistoric.tif layer and click Zoom To
Layer.
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Now your display should show only the parcel
boundariesin red on top of the image.
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9. Click Fileand click Save to save your map.

You can see that the parcel boundariesin the parcel_2 layer
match well—but not exactly—uwith the parcel boundaries on
theimage. Since you’ |l be snapping the boundary to the
parcel_2 layer and using the image merely as a guide for
digitizing the park boundary, thisregistration isacceptable.

If youweredigitizing solely by tracing from theimage, you
would want to make sure the image was as closely
registered to the streets as possible. To do this, you could
add more links. In any case, the registration might never be
exact because of such factors as distortion on the scanned
image, the placement of registration marks on the image,
and dlight differences in the location of the streets on the
image—created from a paper map—and in the GIS
database.

140

Preparing to digitize the park boundary

You'll align the park boundary exactly with the surveyed
parcel boundaries by snapping to the parcel_2 layer. First
you need to set up the digitizing environment.

1. Zoom into the park by using the Zoom In tool on the
Toolstoolbar to draw a box around the park boundary.
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While you're here, add a bookmark to use when you start
digitizing theboundary.

2. Click the View menu, point to Bookmarks, and click
Create. Name the bookmark Park Boundary and click
OK.

3. Click the Editor Toolbar button.
| 22)| &0 [ w2

Editor
Toolbar
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4. Click Editor and click Start Editing.

Editor = | ~ |, < | Tiask: ICreate Mew Feature j

Start Editing

stop Edifig
=awe Edits

The Start Editing dialog box appears. You' Il beadding a
feature to the parks_polygon feature class you copied to
the WaterProject geodatabase, so select it as the
database to edit data from.

5. Click project\WaterProject.mdb, then click OK.

Start Editing HE

‘YWhich folder or database do you want to edit data from?

C:hprojectWaterProject mdb

CHAGIS ArcTutor\Geting_Started, GreenvalleyData\ Greer,
ChprojectyCity_share!land Cancel |

4| | i

These layers and tahles will be availahble for editing:
parks_polygon ;I
I

The Editor toolbar shows that the target |ayer—the one

you are editing—is parks_polygon and the current
editing task is Create New Feature.

Editor = ”T| s | Task: |Create New Feature - ‘ Target: |park5,pu\ygun.parksfp|3 |x
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Now set the snapping environment so the new park
boundary will align exactly with the existing parcel
boundaries.

6. Click Editor, then click Snapping.

7. Check the box in the Vertex column for the parcel_2
layer.

Snapping Environment E
Lawer | Vertexl Edge | End |
streets O O O
parks_palygon | | |
parcel_z O |

=~ ] Edit Sketch
¢ L[ Edit sketch wertices
[ Edit sketch edges
¢ e[ Perpendicular to sketch
=[] Topalogy Elements

-] Topalogy nodes

Thiswill snap the editing mouse pointer to the vertices of
the parcels.

8. Closethe Snapping Environment dial og box.

The snapping tolerance defines how close the mouse
pointer must be to an object before it snapsto that object.
You can change the snapping tolerance by choosing Options
from the Editor menu. For this exercise you don't need to
change the snapping tolerance.
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Starting to digitize the boundary
1. Click the Sketch tool.

Edior~ | & |[£~
Sketch tool

It may help if you zoom in to the northeast corner of the
park—you can use the Pan and Zoom tools while you are
digitizing. Just click the Zoom tool, drag arectangle around
the area you want to see, and click the Create New
Feature tool again to resume digitizing. Then usethe
bookmark you created to display the full park boundary
again. Or, use the magnifier window. You can move the
window—and move the mouse pointer in and out of the
window—whiledigitizing.

If you make amistakewhiledigitizing, click the Undo
button on the ArcMap Standard tool bar.

E}(|ﬂﬁ|¢,
Undo

2. Move the editing mouse pointer over the northeast
corner of the Homestead Historic Park boundary.

The existing parcel boundaries are drawn with red lines,
and the park boundary is drawn with a heavy black line.
You'll snap to the existing parcel boundary. Thedigitizing
mouse pointer is shown as a blue dot with a crosshair.
When the mouse pointer gets within the snapping tolerance
of the parcel corner, the blue dot snaps to the vertex.
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3. Click the northeast corner of the park to start your edit
sketch.

|

! _I_

10035

Hormestead

4. Move the mouse pointer to the southeast corner of the
park. There are two vertices here. Make sure that the
mouse pointer snaps to the southernmost vertex. Click
the vertex.

After you add the second point, alineisdrawn back to
thefirst point in your sketch to create a polygon that
stretches as you move the mouse pointer.
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- | ] | Placing a vertex by angle and distance

O kLR
The next segment of the park boundary is only half aslong
1003 as the parcel boundary. The scanned image includes
dimensionsfor each segment. You'll use the dimensionsto
100.5 place the next two vertices using angle and distance.
' e 1. Place the mouse pointer near the parcel boundary line at
Homesztead - the corner of the park. Right-click and click Parallel.
=]  Histaric
Park. -
Snap To Feature 3
20.’ Direction... Chrl+a
Deflection. .. Chrl+F
Length... Chrl+L
i Change Length
5. Move the mouse pointer to the southwest corner of the pre— T —
park. There are two vertices here. Click the Deka ¥, V... CkD
wuthernmog Va‘tex DirectionfLength...  Chrl+G
Perpendicular Chrl+E
Seqgment Deflection. .. F7
Replace Sketch

Now the mouse pointer is constrained to be parallel to the
parcel boundary.
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2. Right-click againand click Direction/Length. — l l |

EOB MM
The Direction/Length dialog box appears. M
Snap To Feature 3
Direction. .. ChrH-a
Deflection. .. Chrl+F Dﬂl 5
Length... Chrl+L %
Change Length H DI'I'IE'EtE!-Ed e
absolute ¥, ... ol b Hiztaric
Delta %, ¥... Crl+D Flark
DirectionfLength. ..
Parallel . ChrP 20?
Perpendicular Chrl+E
Segment: Deflection. ., F7

Replace Sketch

4. Movethe editing pointer near the midpoint of the north

3. Click inthe Direction text box and type 90", then click boundary of the parcel. Right-click and click Parallel.

in the Length text box and type “98”. Press Enter.

Snap To Feature » -
Directian, ., Chrl+-A
Direction/Length | Deflection... Ctrl+F
ISD I98 Length. .. Chrl+L
Change Length
Absalute ¥, ¥... F&
The length of this segment of the park boundary as Delta ¥, ¥... CtreD

shown on the image is 98 meters.
A vertex is placed on theline coinciding with the parcel

DirectionfLength...  Ctrl+G

Parallel

K Perpendicular Ctrl+E
boundary 98 meters from the previous vertex you added ot S,
at the corner of the parcel. Replace Sketch

Now the next segment you add will be parallel to the north
boundary of the parcel.

5. Right-click again and click Direction/Length.
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6. Click inthe Direction text box and type “360”, then click
in the Length text box, type “100.5”, and press Enter.

Snap To Feature 3

Direction, .. Ctri+a

Deflection. .. Chrl+F

Length. .. Chrl+L

Change Length 6
Absolute ¥, ¥... F&

Cielta ¥, ... Chrl+D Direction/Length
DirectionfLength...  Ctr+G

Parallel Cerl+P

Perpendicular Chrl+E

Segment Deflection. .. F7

Replace Sketch

The new segment is added to the edit sketch; it is
100.5 meterslong and parallel to the north boundary of
the parcel.

BOB M LN
00

1005
=
Homestead A

o0 . .

T Hiztaric

Park

elil
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Adding a perpendicular line

The next segment is perpendicular to the segment you just

added.

1. Movethe mouse pointer along the vertical line, partway
to the north boundary of the parcel, right-click, and click

Perpendicular.

Snap To Feature

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

Absolute ¥, ... F&
Delba ¥, ... Chrl+D
DirectionfLength...  Chrl+G
Parallel Chrl+P

Perpendicular

Chrl+E

Segment Deflection. .. F7
Replace Sketch

Tangent Curve. .. Chrl+T
Skreaming F&

Delete Sketch Chrl+-Delete

Finish Sketch
Square and Finish
Finish Part

Now the mouse pointer is constrained to be
perpendicular to the previous segment.

Fz
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2. Click to add avertex partway to the north boundary.
l

EOA M L

196

Hormestead
Hiztoric

Park.

2!

Adding a point at the intersection of lines

1. Click the Create New Feature tool dropdown arrow and
click the Intersection tool.

Editor ]
Editor * ”T|ﬁ|: Task: Ia
#ilj"‘—:lntersection

AN
& 24

The Intersection tool lets you place the next point in your
edit sketch at the intersection of two lines.
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2. Place the mouse pointer near the segment you just
created. A temporary line extends along the segment.
You will makethisthefirst intersection line. Click to set
theintersectionline.

| o .
First intersection
ROB (ML line

/:»fmf

100.5

196

Homestesd
o . .
R Historic
Park

2

3. Place the mouse pointer near the north boundary of the
parcel. You will make thisthe second intersection line.
Click to set theintersection line.

l
B I TR _

. /ﬁﬁmf

100.5
-

Second
intersection line

196

Homestead
o . R
mi  Historc

Fark.

2
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The new vertex appears at the intersection of the two
lines at the corner of the boundary.

Vertex added at

_ [ [ [ intersection
EOB M LM —
1005
100.5 I

' =
Homestead =

o . R

=l Histarc
Fark.
2

Finishing digitizing
1. Click the northeast corner of the park, right-click, then
click Finish Sketch.

Rouke Measure Editing 3
.;‘ I:' I:' . 5 Insert Yeriex

Delete Vertex

Move, ..

Move To...

i

Tirin b Lemath ..

ad Celete Sketch Chr4-Delete

Finish Sketch

Finish Park

Properties. ..
I
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The new park polygon isfinished. Its boundary turns
light bluetoindicate that it is selected, and it takes on the
color of the other park polygons.

I I |
BOB MM

100.5

196

23

2!

2. Closethe magnifier window if it’sstill open.

Editing the feature attributes

Now that you' ve finished digitizing the park, you can update
the new feature's attributes in the database.

1. Click theAttributes button on the Editor toolbar.

Target: Iparksjolygon LI ‘ )( @ “

Attributes
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2. Click next to Namein the Value column and type

“Homestead Historic”.

Attrioutes

= parks_polkygon
47

|1 features

FID a7
PARKE-D <MNull>
Marne [Hamestead Historic —e

Maintenance  <Mull>
Shape_Length  793.756069645425
Shape_Area  29577.6062282395

< | »

The park will be maintained by the city, so you will update
the maintenance field aswell.

3. Type*“City” asthe value for the Maintenance field and
press Enter. Close the Attributes dialog box.

Aftributes

B parks_polygaon
@ Homestead Histaric

1 features

FID 47

PARKEAD <Mull>

Mame Homestead Histaric
Maintenance  [Citd — —9
Shape_Length  793.75E069645425
Shape_Area  29577.8062282395
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4. Right-click parks_polygon in thetable of contentsand

click Label Features.

|

= £ Layers
= O streets

= parcel_2

=] historic.tif

Valua Open Attribute Table

Joins and Relates

High :1
E <& Zoom To Layer

Wisible Scale Range

Selection

ILDW:D

Label Features

Eanwert Lakels to Annatatian...
<% Convert Features to Graphics...

The new park is labeled with its name.

BB M LR

100.5

Hamestead Historic

%

23

196

2
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Saving your edits 5. Click Fileand click Save to save your map at this point.

Now save your changes to the park feature class in the The last task before you start the analysis is to merge the
database. two parcel layers.

1. Click Editor, then click Save Edits.

Editar = ‘ [ 3 ”7' | Task:

T StarEditing
Stop Editing

Sawve Edits

2. Click Editor, then click Stop Editing.

Although this was a simple example, you saw how the
Editor provides avariety of toolsfor constructing features.

Before continuing, clean up the table of contents. You don’t

need the historic.tif layer anymore, so removeit from the

map.

3. Right-click historic.tif in the table of contentsand click
Remove.

= historictif
al Copy
Hig E Femove
Open Aftribute Tahle

Joins and Relates »

4. You don't need to display parksright now, so uncheck
them.
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Merging the parcel layers

Sometimes data that you need isin two or more adjacent 2. Click the Add Data button, navigate to the
datasets, either because of the way the data was created or City_share\land folder under the project folder, click
theway it is stored. For example, multiple datasets might be parcel_1, and click Add.

created by digitizing from adjacent map sheetsinto separate
shapefiles. In some cases, data for large areas is stored as

sets of separate tiles to make it easier to manage and Lookin: [ an

update the features.

The parcel datathat you will usein the analysisis stored as
tiles of adjacent shapefiles. You have two tiles that you will
mergeinto asinglelayer, so you'll be able to more easily
select the suitable parcels during the analysis.

parceI_Z.shp

In order to merge the two adjacent layers, you will create a
new feature class in the WaterProject geodatabase, then

:oad both existing parcel layersinto the new feature class Srovetype [Pomen ot E —
ayer.

MName: IparceU shp Add

Creating the new feature class

1. Right-click parcel_2 and click Zoom To Layer.
Now you'll add the other parcel layer to the map.
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You can see the two adjacent parcel layers. Parcel_1 is
drawn with adefault solid fill color, whilethe parcel_2
boundaries are displayed in red.

= waler projectmd - ArcMap

| File Edn Yiew jient Selecson Tooh Window Help

_DB"BG' S ARG A
& Laynrs 7
= 0 e
= B porcal
= B porcsl = - — -
oww[EmE]  |ssiew il
| Demwmg = (& 0[O A a0 F| 7] B S AT B =

© [479501 97 377306013 Masers |

3. Make sure ArcCatalog is open, then right-click the
WaterProject geodatabase in ArcCatalog, point to New,
and click Feature Class.
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4. Type*“parcelOlmrg” asthe name, click Next, then click
Next again.

MNew Feature Class

Name:

Alias:

[7]x]

|Pame|m g

Type

% This feature class wil store ESRI simple features (2.0.. point,
line:, polygon].

™ This feature class will store annotation features. netwark

features, dimension features, or custom obizcts.

Gelect the bipe of custan ahissts that pat il stare i tis
feature class,

1]

5. Click Geometry under Data Type and confirm that the
Geometry data type under Field Propertiesis Polygon. If
itisn’'t Polygon, click in the box, click the dropdown
arrow that appears, and click Polygon.

6. Click theellipsis(...) button next to the Spatial

Reference text box.

New Feature Class

HE

Field Heme Deta Type lii
OBJECTID Object D
SHAPE Geometry

Click any field to see its properies.

~Fizld Properti
Alias |sHaPE
Allow NULL values ves
Geometry Type Palygon
A N Poirts o
Grid 1 1000
Gric 2 o
Grid 3 o
Cortains I values o
Conteins M values o
Detaut Shape tield s
Spatial Reference Unknown [

Impart..

To add & new field, type the name inio an emply ow in the Field Name column,
click in the Diata Type columi 1o chaose the data type, then edit the Field

Propetties

< Back I Finish I Cancsl
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The Spatial Reference Properties dialog box appears. o o alela = Al

Cocatrate System | 47 Do |

= Bl
|
= Cancel l
d
= e, The Spatial Reference Properties dialog box displays
TR . . P g box dispiay
o e with the coordinate system of parcel_2.
S 9. Click Apply and click OK.
e 10. Click the Import button on the New Feature Class dialog
| el ] box. Thisimports the fields from an existing feature

class.

11. Select parcel_2 from the City_share\land project folder,
click Add, then click Finish.

7. Click Import on the Spatial Reference Properties dialog
box to import a coordinate system from an existing
geodatabase.

The spatial extent of the coordinate system imported to N 5
create the new feature class must include all data that e | _omie Lo

will be loaded. Since the spatial extent of parcel_2 e o
encompasses parcel_1, parcel_2 will be used as the
input coordinate system reference for this new feature |
class. FedPrpots

8. Select parcel_2 from the City_share\land folder, then
click Add.

gl
To ekl & e

chek in the Dt Type coluen b chaoss the dats type, Hen sdit the Fiskd
Pripesies

oo [ ] _coem

Parcel01mrg is added as a new Personal Geodatabase
Feature Class.
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Loading parcel_1 data

The new feature class has now been created using the
gpatial extent and field names of parcel_2, but it's still
empty. You need to load both the parcel _1 and parcel_2
shapefiles to create the final merged feature class.

1. Right-click parcel01mrginArcCatal og, point to Load,
and click Load Data.

(@ Ciproject

{1 Analysis

0 iy layers

{1 ity _share

{0 County _share

(] State_share

5 waterproject
parceld! ==

5 parks_p S CoR¥ CtrkC
riverize ¥ pelete
A city_logocoy
&) wastewater Create Layer..,
Huaterproje ———————————
i Export »
(@ NATutorial_dat: Pr—

(18 Database Conne
s ocao I
G G5 Servers | W Fievien|Rematen Addiesses
9 SearchResults —— =
[ Properties...

B, Load ML Recordset Documert..

2. Click Next on the Simple Data L oader dialog box.

3. Click the Browse button next to the Input datafield,
select parcel_1 from the project\City_share\land folder,
then click Open.

Ertar the souce dat that you vl ba kadeeg hom. Cick Add o add & 1o
tha st of dain 0 ba loadded o fron il o

the same operstion i they shase the rame schema.
Iread data

] =
Lit o source data ba laad
C oot \City_sharetlandparcel_1 g

| | e
Jiizz e [

4. Click Add, click Next, then click Next again.
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The data loader attempts to match the source field
(parcel_1) to the target field (set by parcel_2). Since the
field names for the new feature class were created
based on parcel_2, you need to specify thefieldsin
parcel _1 that represent the same data but have a
different name.

. Click thefirst box labeled None under the Matching

Source Field. Click Parcel_1 [double€] in the dropdown
box that appears.

Simple Data Loader

For each target field, select the source field that should be loaded into it

Targel Field Matching Sourcs Fieid i’
| ~REA [aoube] AREA [double]
PERIMETER [douiole] PERIMETER: [dousie]
FARCEL_2_[doublz] <honex -
PARCEL_2_| [double]
| #Fr fstring) AREA, [couble]
[CANDUSE [short int] |PERMETER [oubiz]
PARCEL_1_| [doubie]
APN [string]
L ANDUSE [short i) =

Reset

< Back I et > I Cancel

6. Click the box labeled None directly below, then click

PARCEL _1 I[double] from the dropdown menu.

Simple Data Loader [ <]

For each target field, select the source field that should be loaded into it

Target Field Maiching Source Field i’
([ AREA [douttie] AREA [daukle]
PERIMETER [couble] PERIMETER [couble]
PARCEL_2_ [daukle] PARCEL 1 _[dousle]
PARCEL_2 | [double] [<rones= hd
7] AP fetring] Hone
LANDUSE [short int] AREA [double]
PERIMETER [double]
PARCEL_1_[ciouble]
PARCEL_1_| [double]
4P [siring] |

LANDUISE [short int]

< Back I Mt I Cancel
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7. Click Next, click Next again, then click Finish.
Next you will repeat this process to add parcel_2 to the
parcel 01lmrg feature class.

Loading parcel_2 data

1. Right-click Parcel01mrg, point to Load, then click Load
Data.

2. Click Next on the Simple Data L oader dialog box.

3. Click the Browse button next to the Input datafield,
click parcel_2 from the project\City_share\land folder,
then click Open.

Name [parcel_2.shp Add
Show of type: [ Geogiaphic datasets =l Cangel

4. Click Add, click Next, then click Next again.
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Thistime, the Matching Source Field contents are
already filled in because you used parcel_2 asthe
template for this feature class.

Simple Data Loader E
For each target field, select the sowce field that should be loaded inta it
Target Fisld Watching Source Field iI

| [2REX oukie] SREL, [double]

PERIMETER [dlouble] PERIMETER: [double]

FARCEL_2_ [double] FRRCEL_2_ [double]

FARCEL_2_| [double] FARCEL_2.| [dauble]

APN [string] AP [string]

L &NDLISE [short inl] L&NDLUISE [short int]

Resst
< Back Next > Cancel |

. Click Next, click Next again, then click Finish.

Click the Preview tab for the parcel01lmrg feature class,
and you will see that both parcels have been combined
to form asingle feature class.

Contents  Preview | Metadata

THY

]
=1
S

T
N
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6. Click and drag the new parcel01mrg feature class from
ArcCatalog to the top of the table of contentsin your

map.

7. You don’t need the parcel_1 and parcel_2 layers any
longer, so remove them from the map by right-clicking
them and clicking Remove.

8. Click Fileand click Save to save your map.

In this chapter you have prepared your data for the analysis
and completed the project database. Preparing data—
whether by converting it, changing its coordinate system,
managing its attributes, or editing itsfeatures—isan
important part of aGIS project. The quality of the analysis
and map depends on the quality of the data. An
organization’sbiggest investment in aGI S project, other
than its staff, isusualy inits data.

In the next chapter you’ Il perform the analysisto find
parcels that meet the city’s criteria as a site for the
wastewater treatment plant.

PREPARING DATA FOR ANALYSIS
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Performing the analysis

INTHIS CHAPTER

Setting up for analysis

Delineating the area the plant site
should be within

Delineating the areas the plant site
should be outside of

Finding the parcels that meet the
location criteria

Finding the vacant parcels

Finding suitable parcels near
roads and near the wastewater
junction

Finding suitable parcels meeting
the required total area

Reviewing the analysis results

In the planning phase you decided which datayou would need in order to
meet the criteria. You then assembled the data and prepared it for analysis.
At this point you're ready to perform the analysis.

There are often several alternative methods you can use to get to the end
result. The approach you useis partly dictated by the problem you' re trying
to solve, partly by the data you' re using, and partly by personal preference.

In this analysis, the parcels suitable for a site for the wastewater treatment
plant have to meet certain location criteria and also have to be vacant.

Thelocation criteriafall into two categories: features the plant should be
away from or outside of—away from parks and residences, outside the
flood zone—and features the plant should be near or inside of—near the
river, inside the low elevation area. The areas delineated by these criteria
become the unacceptable and acceptable areas for the plant, respectively.

You'll find the parcelsthat fall outside the unacceptable areas, then find the
subset of these that fall inside the acceptable areas. Next, of the remaining
parcels, you'll find the ones that are vacant.

The city also prefers that the site be near aroad and near the existing
wastewater junction. You'll find and tag the parcels that are within

50 meters of aroad. You will also find and tag the parcels that are within
500 and 1,000 meters of the wastewater junction. Finally, you'll find parcels
that are at |east 150,000 square metersin size, large enough to build the
plant on.
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Setting up for analysis

If you closed ArcCatalog and ArcMap at the end of
Chapter 6, ‘ Preparing datafor analysis', you'll need to
reopen them and reopen the water project map. Your map
should currently include the parks_polygon, streets, and
parcel01mrg layers, with the parcel s displayed.

[P [ fwe fromt Jebecton Jook e bt
DERa o et L a0 QRN E RO MG
“u

Dnplay [Sorce] a2 ﬂ':‘
pwage kAl O Aw fE [Fea A =l B ruA> d= d= =~

PR 5775802 A Pt |

Wiseat| ) 8 P Elwbe s | @ wrdomied | B r 0000 [[Qrmeter prowe. fsrecatnb- | ibimamits.. | W swcetin . | (@10 3 socan

You'll be adding datafrom several locations during the
analysis, so in the Catal og tree navigate to and open the
project folder so you can see the City_layers, City_share,
and State_share subfolders and the WaterProject
geodatabase. Open each subfolder and the geodatabase so
you can see the contents of each.
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B3 City_layers

----- ‘@ elevation_grid
----- %% flond_zone
----- @ streets
£ City_share
=-&8 image
-l land

-8 utility

- riverD2pr
=-&R County_share
o river

o-&8 State_share
=-E elevation
B lowland

----- @ state_dot
- WaterProject

-8 city_logo
-] wastewster data
-] water project

Now you're ready to start the analysis process. The
genera approach for this analysis was presented in the
flowchart in Chapter 4, ‘Planning a GI S project’. At this
point, you need to develop the specific steps for each phase
of the analysis. Detailed flowcharts for each section are
presented at the beginning of the appropriate section in this
chapter. You' Il implement the analysisusing ArcMap.

Combining theriver buffer and lowland layer and combining
the park and residential bufferswith the flood zone layer
will reduce the number of selectionsyou’ll haveto doto
find the parcels that meet the criteria. It's easier to do the
selections al at onetime, so you'll first create the two
layers that delineate the acceptable and unacceptable areas,
then do all three selection steps.
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Delineating the area the plant site should be within

In this phase of the analysisyou'’ Il buffer and combine
features to delineate the areas the wastewater treatment
plant should be within—areas within 1,000 meters of the
river and lowland areas. You'll create a 1,000-meter buffer
around theriver, then combine the buffer with the lowland
layer. Here are the steps:

e Create a 1,000-meter buffer around the river.
e Overlay theriver buffer and the lowland layer.
Here's aflowchart of the process using the layer names:

BUFFER
RIVEROSEXP 1000w RIVERO4BUF
— ( Low_rwver

INTERSECT

Buffering the river

You'll use the Buffer tool in ArcToolbox to buffer
river03exp to 1,000 m to create river04buf. The Buffer tool
isone of many geoprocessing tools contained in
ArcToolbox. Any of the geoprocessing tools can be run
from ArcToolbox, from the command line, through the
ModelBuilder™, or with a Script. These optionswill be
described in more detail throughout this section. If you
would like moreinformation on geoprocessing methods
after working through this tutorial, see Geoprocessing in
ArcGIS.

1. Uncheck the parcel01mrg layer since you won't need to
display it until later.

PERFORMING THE ANALYSIS

2. Inthe Catalog tree, click river03exp in the WaterProject
geodatabase and drag it onto the map in ArcMap.

EI@ State_share
-8 elevation

-3 WaterPraoject
~E parks_polygon

[]@ city_logo

-] wastewater data

&) weater project

3. Click the Full Extent button on the Toolstoolbar to see
theriver.

| Ble Bt W et Soecton Toos Widow Heb |
|OFB &% Tl | a5 SllliaDe Qaia @R iRk 0 NS S

& Layers

B retiers
2 0 parcstang
= 1 strees

D1 parks obroon

I = N E T 1
[omeg = & C1&) |0~ A= i |[dlem CIfe =] B £ U A B g =~

[4n0635.60 3760017, 73 Meters |

Ofestures selected
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4. Click the Show/HideArcToolbox button on thetoolbar.

&% 0K

5. Double-click AnalysisToolsin the ArcToolbox tree,
double-click Proximity, then double-click the Buffer tool.

|

@ arcToolbox

Ea Analysis Tools

- Extract

% Owerlay

E% Proximity

s

;‘ Mear

P ;‘ Point Distance
B Statistics

]--a Conversion Tools

]--a Coverage Tools

]--a Data Management Tools
]--a Geocoding Tools

]--a Linear Referencing Tools
]--a Spatial Analyst Tools

[ e B e B e B e

The Buffer dialog box appears.

6. Click the Input Features browse button, navigate to and
double-click WaterProject.mdb in the project folder, click
river03exp, and click Add.

7. Inthe Output Feature class box type the path to the

Analysisfolder, and type “riverO4buf.shp” asthelayer
name.
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For the rest of the analysis, the output layers you create
will be shapefilesinthe Analysisfolder.

|
Ingat Features

[ it = léd
Output Faaturectass

[ aeaneitnd o =

Digtance [valus or fsld]
L sl

"

I 1000000000000 | [Meters
" Fikd
!

Fa Type (optional)
FLILL

f.mi Typs (eptional)
oG

{3 [CY Iy 1y 1 Y

%wlu Type (optional)

issolve _Field(s) (optional)

8. Type*“1000” inthe Linear unit field and click the
dropdown menu to change from Unknown unitsto
Meters to create a buffer of 1,000 meters around the
river.

9. Click the dropdown arrow for Dissolve Type and choose
ALL; theriver isactually composed of fiveline
segments, each of which will be buffered, so dissolving
the barriers will create a single buffer around the river.

L eave the default settings for Side Type and End Type.

10. Click OK.

The Buffer window appears automatically, and the
buffer is created.

11. Close the Buffer window.
The riverO4buf layer appears on your map.
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12. Drag the riverO3exp layer above the riverO4buf layer in

the table of contentsto display it on top.

= £ Layers N
2 M riverdhuf W

[
=l riverl3exp

x|
\

B O parceldlmrg
(|

Overlaying the river buffer and the lowland area

Next you'll use the Intersect tool to combine the lowland
layer and the river buffer to create low_river, which
delineates the area the plant site needs to be within.

PERFORMING THE ANALYSIS

1. Add thelowland shapefile to the map by dragging it from

the State_share folder in the Catalog tree.

E| &% State_share
] clevation

------ @ state_d

- - WaterPraoject

- [E parks_palygan
- riverD3exp

ArcMap warns you that the lowland shapefileisin a
different coordinate system than the other data on the
map. That's okay—since you' ve defined the coordinate
system for lowland (in Chapter 6, ‘ Preparing data for
analysis'), it will overlay correctly with the other data.
Click OK to close the Warning message box.
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2. Double-click the Intersect tool under Overlay in the
AnalysisTools.

|£§ ArcToolbo:x

Ea Analysis Tools

- Extract

E% Owetlay

g Erase

- Tdentity

- Inkersect

- Symmetrical Diff erenc
- Union

P & Update

The Intersect dialog box opens.

3. Click the Browse button on the Input Features box,
navigate to lowland, and click Add. Do the same for
riverO4buf.shp.

[ t [x]
Input Features
l =
Feah [Ra. | o4
D:hprojectiAnalysisiiverDdbuf.shp
D:\projecttState_sharetlawland shp )
Li
3
Output Featureclass
[D:tprofect\Analysisilon_iver.she =
JoinAttributes {optional)
[ALL =]
Cluster Tolerance (optional)
[Unknown |
Output Type (optional)
INPUT =]
0K | Concel | Envienments. | ShowHelps> |

4. Inthe Output Featureclass box, ensure the path to the
Analysisfolder isdisplayed and type “low_river” asthe
layer name. If the path to the Analysis folder is not
displayed, typeit in or use the Browse button to navigate
to it, then type the name of the new layer.
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5. Click the JoinAttributes dropdown arrow and click ALL.
6. Leavethe remaining fields as default and click OK.

7. When the intersect is complete, close the Intersect
window. Drag low_river from the Analysisfolder to the

top of the map’s table of contents.

The new layer isdisplayed. It contains only the area
covered by both the river buffer and the lowland layer.

You can see the lowland and river buffer layers

underneath and that the new layer, low_river, represents

the intersection of the two.

8. Uncheck low_river, river03exp, lowland, and river04buf
since you don’'t need to display them for the next step.
Keep them on the map, though, since you may want to
use them later to verify the results of your analysis.

9. Click Fileand click Save to save your map.

GETTING STARTED WITH ARCGIS



Delineating the areas the plant site should be outside of

Now you'll find the areas the plant should be outside of —
areas within 150 meters of parks and residential parcels and
within the flood zone. You'll create a 150-meter buffer
around parks, then select the residential parcels from the
parcel layer and create a 150-meter buffer around them.
You'll then combine the two buffer layers and combine the
result with the flood zone layer. The resulting layer will
delineate the areas the plant site should not be within.
Here's a flowchart of the process:

BUFFER
PARKS_POLYGON ) __ —(  PARKOZ2BUF

Here are the steps:

» Buffer the parks to 150 meters.

* Select theresidential parcels.

* Buffer theresidential parcels to 150 meters.
* Overlay the parks and residential buffers.

* Overlay the combined park and residential buffer layer
with theflood zone layer.

150 M

SELECT

PERFORMING THE ANALYSIS

UNION —( RESPARK_BUF
SELECTED BUFFER
PARCELOIMRG )——| RESIDENTIAL |— — - ResO1BUF UNION — (RESPARK_FLOOD
PARCELS PARCELS 150 M

FLOOD_ZONE
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Buffering the parks
First you'll create a 150-meter buffer around parks.

1. Check parks_polygon in thetable of contentsto display

the parks.
The parks are labeled with their names.

2. Right-click parks_polygon and click Label Features,
which is currently checked on, to turn off the labels.

.E| parks_paolygon
Copy

* Remove
Dpen Attribute Table

Joins and Relates 3
<& Zoom To Layer

Yigible Scale Range 3

Selection 3

Display Label Features

J Drewing = 4 ) | m Corvert Labels to Annotation. .

ZF Cormvert Features to Graphics...

Labelthe | 's feat
abelthe layer's features Data 4|

Sawve As Layer File...
Froperies...

You will use the Command Lineto buffer the parksin
this section.

3. Click the Show/Hide Command Line button on the
toolbar in ArcMap if the Command Linewindow isn't
aready open.

&30
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| mama = RS

4. The Command Line window appearsin the ArcMap

document. Click and drag the bar at the top of the
Command Line window to the bottom of the document
soit’sdisplayed horizontally.

[mowng > k(0 &1| 0+ A~ = [alen [T 8 s u Av v Zv =~

Fosenoee layer roem dat frane [ P68 ThAS13.41 Meens.

. Click in the top of the Command Line window and type

“Buffer”. Buffer ishighlighted. Sincethisiswhat you
want, press the spacebar. The command line usage for
Buffer appears.

. Begintyping “parks_polygon” andit will be

automatically selected from the dropdown list. Press the
spacebar, and parks_polygon will be added to the
command line.

Luffer_seialysis <in_femues» <out featire_classs <bufler_sistincs_of fieid® (IINe_sids) (ne_8nc_bvpe] (0issohe_ophen] [i3sche_Said dissoive_feld
Bt _arsirss cadha_sobgon

= lowdard -
& vestidbof
 eelldenn

= pacellling

-

T TR e

You must next specify the out_feature class, the name,
and directory of the new file you are creating.

. Type*“c:\project\Analysis\park02buf” and pressthe

spacebar. If your project folder is on a drive other than
C, type the drive where your project is located.

. Type “150” for the buffer distance and press the

spacebar.
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9. Specify FULL for line_side, ROUND for line_end_type,
and ALL for dissolve_option, pressing the spacebar to
move between each command.

iy | Seme U Tuhs, Elke= <bullst Saieoch o Maid Tine_siot] find_snd_huu) [Aanch opiiee] [aasche N disschs Taid

Hal_prys padt, pd,,y. ‘.«w;,. ek 0t 150 FUL 1r|m;u|

i 2
H » woKe

You don't need to specify the dissolve field at thistime.
10. Press Enter to run the command.

The park buffers are automatically added to the map
document.

11. Close the Command Linewindow.

12. Drag the parks_polygon layer above the park02buf
layer in the table of contentsto display it.

()]
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Selecting the residential parcels

Previously, you created buffers for alayer with asingle
feature (the river) and a layer with many features (parks).
Thistimeyou' |l buffer selected featuresin alayer—only
theresidential parcels from the parcel01mrg layer. You
need to know the land use code for residential parcels so
you can select them. You can get the code from the
metadata.

1. InArcCatalog, click parcel_1 inthe City_share\land
folder and click the Metadata tab.

2. Click the Stylesheet dropdown arrow and click FGDC
FAQ.

= Goesors | Proview | Metedets |

parcel_1
shapefile

Description J-71-F1i)

s
-
EES
T
1 11

Keywords

The format of the metadata changes.
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The metadata that you see displayed in Catalog is controlled
by the stylesheet that you use to display it. The stylesheets
are similar to database queries—they basically define what
information is pulled out of the metadata and how it can be
formatted.

ArcGIS provides several predefined stylesheets—the
default isthe ESRI stylesheet, which you used earlier. You
can also create your own stylesheets.

The FGDC FAQ stylesheet was developed by the Federal
Geographic Data Committee to present the metadatain the
form of a set of frequently asked questions. This format lets
you see the values for each attribute in a layer (aslong as
they’ ve been defined in the metadata).

3. Click “7. How does the data set describe geographic
features?’ in the first section.

Cnntemsl Preview Metadatal

parcel 1 :I

Frequently-asked questions:

« What does this data set describe?
1. How should this data set be cited?
2. What geographic area does the data set cover?
3. What does it look like?
4. Does the data set describe conditions during a
particular time period?
What is the general form of this data set?
6. How does the data set represent geographic

LA

features? 9
7. How does the data set describe geo hic
features? 2]

+ Who produced the data set?
1. Who are the originators of the data set?
2. Who also contributed to the data set?
3. To whom should users address questions about the
data?
o Why was the data set created?
+ How was the data set created?
1. Where did the data come from?
2. What chanees have Peen made? _";I

166

The value definitions for the land use attribute are listed
(you may need to scroll down to see them). You can see
that residential parcels have avalue of 510. Note also
that vacant parcels have values of 713, 723, and 732.
You'll use these values later in the analysis.

Cumemsl Freview MMetadata |

Feature geometry. (Source: ESRI )
Coordinates defining the jeatures.

RRER
PERIMETER
PARCEL 1_
PARCEL_1_I
RPN
LANDUSE

|Value ‘
| 14 ‘Institutional - Education
15 Institutional - Health J
119 Industrial

310 | Commercial

510 | Residential

| 713 ‘Vacant - Undeveloped
|723 ‘Vacant - Cleared

| 732 ‘Vacant - Structures

=
] | »

Definition

Before selecting the residential parcels, zoominto the
parcel layer.
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4. Right-click parcelOlmrgintheArcMap table of contents
and click Zoom To Layer, then check the layer to display
the parcels.

I = R —
- Copy
* Remove
B 0O strests Open Atribute Takle
—_— Joins and Relates »
5 B parks_polvge @ Zaoaom To Layer
Yisible Scale Range »
= !
Selection »
Label Features

You can aso see the buffer around the historic park.

% Select Ely Laocation...
B Solect ErGrantics

PERFORMING THE ANALYSIS

6. Inthe Select By Attributes dialog box, click the
dropdown arrow next to the Layer box and click
Parcel01mrg as the layer to select from.

The default method isto Create a new selection, which is
what you want.

You'll use the query builder to create asimple query
expression.

7. Double-click LANDUSE inthe Fieldslist.
8. Click the equalssign (=) button.

9. Click Get Unique Values and double-click 510 (the code
for residential) in the Unique Valueslist.

Select By Attributes HEB
Query Wwizard... |
Laver: IF'arc:eID‘I mrg v}—4‘3
™ Orly shiow selectable lavers in this ligt
Method : ICreate a new selection j
Fields: Unique Walues:
[OBJECTID] = | | kel [0 ] e
[ARE&] e R F !
[FERIMETER] = 15
[FARCEL_2_] —l —l —l 119
[FARCEL_2_1] | = | | 310 |
[4PN] 510 @
‘)——<[LANDUSE] 713
[SHAPE_Length] JJ —I —I 72 I
[SHAPE_&rea) | Go To: I
1 | et nigue Yalues |
SELECT * FROM Parcel1mrg *HERE:
[LaMDUSE] =510
Clear Werify | Help | Load... | Save... |
Apply | Cloze |
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You can see the query expression you’ ve built in the text
box. It shouldlook likethis:

[LANDUSE] = 510

10. Click Apply. Theresidential parcelsare highlighted with
ablueline. Close the Select By Attributes dial og box.

Now you'll be able to create buffers around the parcels to
keep the plant from being sited too close to a residence.

Buffering the selected parcels

To complete the buffer of the selected parcels and overlay
of the park and residential buffers, you will create a
graphica model in Model Builder, another option for
geoprocessing inArcGlIS.

Models automate the process of performing a sequence of
geoprocessing tasks on your data. You can run a model

over and over with asingle click, so you can quickly change
parameter values to experiment with different outcomes.
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You can also export a model you have created to a script,
enabling you to easily create new scripts that you can then
modify.

Although models can be built with several operations, then
run at the end, you will create the model in several steps,
running each processindividually, enabling you to examine
the results of each processing step.

1. Make surethe ArcToolbox window is open in your map
document. If not, click the Show/Hide ArcTool box
button on the toolbar.

&3 0K

2. Right-click theArcToolbox folder and click New
Toolbox.

few Toolbosx
add Toolbax...

Environments. ..

Sawe Sethings...

Load Setkings. ..

3. Right-click the new toolbox that is added and click
Rename. Type “My Tools” as the new toolbox name and
press Enter.
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4. Right-click My Tools, point to New, and click Model.

5

5 ArcTookbox

a Analysis Tools

- Conversion Tools
a Coverage Tools

& Data Management Tools
a Geocoding Tools

& Lineat Referencing Tools

ML Tl
- Copy
E Paste

b Remave

Rename

fidd >

Help
Edit Documentation. ..

Propetties. ..

A new Model Builder window opens, allowing you to
start building your model.

] =] E3

Model Edit Visw ‘Window Help

B 2| & (|ml@ | ol alolal=] vl

NE

PERFORMING THE ANALYSIS

The toolbar gives you quick access to much of the
availablefunctionality inthe Model Builder menusand
more.

There are multiple ways to add data and toolsto a
model. Click the Add Data or Tools button and add data,
or drag input data from the ArcCatalog tree or layers
from the table of contents of any ArcGIS Desktop
application having adisplay. Alternatively, supply the
input data parameter valuesinside the tool’s dialog box.

. Click and drag parcel01mrg from the table of contents

and drop in the Model Builder window. ParcelOlmrgis
automatically displayed asablueoval, indicating that itis
an input variable. Drag the oval to the left side of the
window.

. Double-click AnalysisToolsin ArcTool box, double-click

Proximity, and drag and drop the Buffer tool in the
Model Builder window.

+=Maodel =101 =]

Model Edit View ‘Window Help

== e e A i A e o e T = R P

}' Qutput
o Buffer Featurecla
L]

al By

When you add the Buffer tool, it automatically creates a
derived data element—in this case the Output
Featureclass. Both the tool and derived data elements
stay white, indicating that the tool isin anot-ready-to-
run state until it is connected to input data.
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7. Click the Add Connection button on the M odel tool bar.

+=Model =] B3

Model Edit Wiew Window Help

W & slm|el & o)k alole= v E |

8. Click and drag aline from parcel01mrg to the Buffer
tool. All model elements should now be shown in color.
Theinput element isdisplayed in ablue oval, thetool is
displayed in ayellow rectangle, and the output element is
displayed inagreen oval.

9. Double-click the Buffer tool in the model. The Buffer

tool dialog box appears. The Input Featuresdialog box is
aready filledinfor you.

10. In the Output Featureclass text box, type or browse to
the path to the Analysis folder and type “ resO1buf.shp”
as the layer name.

11. Type“150” inthe Linear unit field and click the units
dropdown menu to change from Unknown to Meters.

12. Click the dropdown arrow for Dissolve Type and click
ALL, then click OK.

Ingat Festures =

[& sacettineg = ﬂ

Output Featureciass

|C peosectarabp st shey ﬂ

Distance [value or fiekd]

% Linea unt

[ T50.0000000000 | [Metess =]

" Fiekd

[ 2]

Sude "l!! ﬂ'ﬂ!ﬂ!

End Typs {optional) J
ss0lve Typs (optional)

f E

Dutgalve Fisld{c honal

CoaEcTin

O 5HaPe

OanEs |
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13. Click the Model dropdown menu on the toolbar and click

Run.

+=Model [ [=] 3

Model Edit View ‘Window Help
Run wn (=gl na =
Run Entre Madel ul @ma llil L‘

Validate Entire Model =

-
Buffer

The Buffer tool will flash red while processing. The
Buffer tool and resO1buf.shp output element now have
drop shadows, indicating that the process has run and
the derived data has been generated.

+=Madel 1 [=1 E3

Model Edt View Window Help

| & 4[=l@ *| 20 alolsiE] x>

<« | 4

The geoprocessing window will appear automatically in
ArcMap and display alog of the processes that have
been run. Closeit when it’s finished.

=/
I [Earice |

EI--@ Executing [Buffer]: Buffer parce
~f Start Time: Mon Oct 27 03;

(A) Dissalving...

Executed [Buffer) successf

e End Time: Mon Oct 27 031
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14. Right-click the resO1buf.shp data element and click Add
To Display.

+1Site Analysis O[]

Model Edit Miew ‘Window Help

B 2| 4@ & 2ol @i k]l

open...
Madsl Parameter

Add To Display
v Intermediate

7

Buffer

Create Label
Yiew Messages, .

Rename. ..
Delete

K| | I

The selected parcels and their buffers are displayed.

|

[H[ ]

Now that you have built the first part of your model, itis
agood ideato renameit to reflect its contents. It isalso
good practice to save the model asyou are building it.

PERFORMING THE ANALYSIS

15. Click the Model menu and click Model Properties.

+sModel
Model Edit View Window Help

[_[Of =]

C—. ol aloials| ko] b

WYalidake Entire Madel
Save

Delete Inkermediate Dats ra
Print Setup, .. Buffer
Prink Preview. .,

Prink. ..

[ [479776.16 376E302.66 M

S—

= Export 3

Impart 3
Close

The Model Properties dialog box opens.

16. Click the General tab and type“ Site_Analysis’ in the
Name text box and “ Site Analysis’ in the Label text box,

then click OK.

Model Properties

General | Parameters | Environments | Help |

Hame:

|5i|a,Ana|ysis

Label:

ISiIa Analysis

Deescription:

Stylesheet

™ Store relative path names [instead of absolute paths)

1]

0K I Cancel

Apply
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17. Click the Model menu and click Save.
Site Analysisis now saved as the name of the model in

My Tools and as the label for the Model Builder window.

Overlaying the park and residential buffers

Now you’ll combine the park and residential buffersto
delineate the areas within 150 meters of a park or
residence. To do this, you will add to your existing Site
Analysismodel using the Union tool.

1. Click and drag parkO2buf from the table of contents to
the Model Builder window and place directly below the
resO1buf data element. Expand your Model Builder
window as necessary.

+3Site Analysis O]

Model Edit Wiew Window Help

B 8| #|m(e & m=ma] @@= k2] ]

®:®

4]
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2. Double-click the Overlay Toolsunder theAnalysis

Toolbox. Click and drag the Union tool from the Toolbox
to the Model Builder window.

|x

|£3 ArcToolbox

El& Analysis Toals
-8 Extract
E% Overlay

..... g Erase
g Tdentity
“ g Tnbersect
f @ Symmetrical Differen:
P
. & Update
[]--% Prozinniky

8% Statistics

3. Click the Add Connection button on the toolbar to draw a

connection from park02buf to the Union tool and from
resO1buf to the Union tool.

+»5ite Analysis [_[CIx]

Modsl Edt View Window Help

1 =TT 2 H o e o YT P Y

® -@

Union
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4. Double-click the Uniontool. The Union dialog box

appears; the features have already been filled in for you.

Input Features
| o =
Features | Fa.. | +|
€5 rez01bul. shp
&% park0Zbuf b |
i
3
Cutput Featureclass
|E:\plo\ect\AnaIysis\respark_buf.shp D”'l
JoinaAttributes (optional)
| |
Cluster Talerance {(optional)
IUnknown ﬂ
ok I Cancel | Apply | Show Help »» |

5. Ensure the path to your Analysisfolder is specified for
the Output Featureclass and specify “respark_buf” as
the output layer name.

6. Click OK.

Another way to run amodel processisto click the Run
button on the Model Builder tool bar.

7. Click the Run button on the tool bar.

H S| s|e 2| mos] @)= xSy

Notice that the model will only run processes that have
not yet been run. When completed, close the Site
Analysisdialog box.

PERFORMING THE ANALYSIS

8. Right-click the respark_buf.shp data element, then click
Add To Display.

=
T T T
\ A J
ul |
J0H
M LT
| )
NEIiSE==RAR IS
o= ErsE———| . : ol

9. Saveyour model.

You have now buffered the selected residential parcels and
overlaid those parcels with the buffered parks using the
Union tool. Next you will overlay the result of the buffered
parcel and park union with the flood zone to delineate all the
areas the wastewater treatment plant should be outside of .

Overlaying the residential/park buffers and flood

zone

1. Click and drag theflood_zonelayer, located in the
City_layersfolder, from the Catal og tree onto the map.

2. Click and drag the flood_zone layer from the table of
contentsto your Site Analysismodel and placeit directly

173



below the respark_buf data element, expanding your
Model Builder window as necessary.

+=site Analysis JH[=] B3
Model Edt Yiew Window Help
== e = e B T TEE S e - TN P |
‘ )
Buffer
7
Union
;I By

You'll use the Union tool again since you want to create a
layer of areasinside either the residential and park buffers,
the flood zone, or both.

3. Click and drag the Union tool from ArcToolbox to your
model. The new tool will be called Union2 sincethereis
already aUnion tool in the model.
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4. Click the Add Connection tool and draw a connection
from respark_buf and flood_zone to the Union2 tool.

Bl &) x(n(e] | 2oz @lelsls) ) b

SEe®

=}

5. Double-click the Union2 tool. The Union dialog box
appears; the features have been filled in for you.

* Union2 E
Input Features
| < =
Features [Ra | 4
£ respark_bul.shp
£ flood_zone x
1
3
Output Featureclass
|C-proiectanalysisrespark_fiood shp o
JoinAttributes (aptional)
| =]
Cluster Tolerance (aptional)
Unkngw
0k | concel | bpply | Show ke |

6. Ensurethe path to the Analysisfolder isdisplayed and
type “respark_flood” as the output layer name.

7. Click OK.

8. Click the Run button on the toolbar.

9. Closethe Site Analysisdialog box.

10. Click the Model menu and click Save.
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11. Right-click the respark_flood element in the model and
click Add To Display.

12. Turn off all the layers except respark_flood by
unchecking them in the map’s table of contents.

|

)
a®

So far you've performed a series of buffers and overlays to
create the two layers delineating the acceptable and
unacceptable areas for the wastewater treatment plant site
based on the city’s criteria. You can see that even afairly
simple GIS analysis consists of stringing together a set of
individual operations, often with the same operation
repeated on different datasets. The operations build on the
previous ones to achieve aresulting layer or layers. In the
process, interim layers are created. You'll want to keep
some of these layersto help verify the final results of your
analysis. Others you can remove from the map.

PERFORMING THE ANALYSIS

13. Click respark_buf in the table of contentsto select it,
press the Ctrl key, and click resO1buf and parkO2buf so
al three layers are selected.

14. Right-click one of the selected layers and click Remove.

([
=l flood_zone

| E

.EI reslbuf

.E| park02buf
Capy
D E Femowve
= 0O low_river | & Group
o <& Zoom Ta Layer

Before continuing, save your map.
15. Click Fileand click Save.

In many instances, the geoprocessing work that must be
done is repetitive. Scripts are an efficient and effective way
to automate your geoprocessing tasks.

If you are new to scripting languages, you do not need to be
an expert programmer to create and use scripts. You can
build amodel inaModel Builder window and export the
model to a script that you can then run or modify.

Thefollowing section will guide you through the stepsto
create a script from the Site Analysis model you have just
created.
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Generating a script from a model

1. Click theModel dropdown menu, point to Export, point to

To Script, then select your preferred
language—for example, Python.

scripting

The Save As dialog box appears.

2. Click the Save in dropdown arrow and navigate to your
analysisfolder, then type “site_analysis’ as the name for

the script and click Save.

Save As

Save fn: | £ Analysis ~] ¢ @ et B

File ez [site_analysis

sae |

Sawe asype: [Pythan Scipts %)

Now you will add the script you have just exported to

your My Toolstoolbox.
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= Cancel
|

3. Right-click My Tools, point to Add, then click Script.

- & Iy To
:$S| . Copy
@ paste

x Bemove
Rename
Mew »
Add

Help
Edit Dacumentation. ..

Propetties. ..

TheAdd Script dialog box appears.

4. Type*“Site Analysis’ inthe namebox and “ Site
Analysis’ inthelabel box, then click Next.

Add Script

Labet

ISite Analysia

Description;

Styleshest

[ _

™ Store relative path names [instead of absolute paths]

< Bank I Mest > I Cancel
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5. Click the Browse button to select a Script File. This opens the Python script in the PythonWin
application so you can view or modify the contents of
the script.

Script File:
]

™ Show command window when executing scrpt

PythonWin - [site_analysis.py |
TP b ew Tok Wrdow b

DEHG R4 pon i DBRRS @ 7

%

o Daport fles
impert sys, steing, o, windZeom.elienc

# Create the Seopeoceasor chiest
o = windicom.client,Dbispacch|("esriGecprocessing, Splizpacch. 1)

Tosd £
an A Tac

6. Navigatetoyour Analysisfolder, click site_analysis.py, poceiones
and click Open. '

paCkOIbuz =

pareelineg, ees0ibuf_shp, "150. Betees, "FULLM, TROUND®, "ALLM, ="

Open [2]=]
Lank i | £ Analysis = oF - .

Op. Union_snalysis(™ C:/pc T/ Analysis/resolbut, shp ;' park0zbuz ~, Tespark_buf_skp, TALLT, "
EERRE resn1buf pri iverDabuf . shp

GPD.pri resUlbuF‘shp Hver04buf.shx " TERRACK_ElOGH _SED, TALLT. 7)
[ aro.chp B resn1buf shx .oy

GPO.shx respark_buf.dbf

lavs_river dbFf respark_buf.pri

[ tows_river.pri respark_buf shp <

low_tiver shp respark_buf.shx L s

(@t _river shix respark_flond,dbf
parkOZbuF.de respark_flood pri
[ narknzbuf. pri respark_flond.shp
[ parknzbuf shp respark_flond,shx

il 9. Closethe Site_Analysis script and PythonWin
application.

. Lo | 10. Your SiteAnalysis model isnow complete, and you have
Files of type: less 7.7 - Cancel . .
o = e successfully exported it to ascript, so save your model
and closeit.

7. Click Next, then click Finish. The script isnow added to
your My Toolstoolbox.

8. Right-click the Site_Analysisscript and click Edit.
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In the next two sections, you'll use theinterim layers
(low_river and respark_flood) in a series of selections to
eliminate the unsuitable parcels, creating afinal layer of
suitable parcels. Here's the flowchart for this process:

PARCELOTMRG

SELECT
(INTERSECT)

RESPARK_FLOOD E—

PARCELS
INSIDE
RESFARK_FLOOD

SWITCH
SELECTION

PARCELS
OUTSIDE

RESPARK_FLOOD

!
SELECT
(CENTERS WITHIN)
|

PARCELS

MOSTLY INSIDE
LOW_RIVER

I
SELECT
VACANT

PARCELS
|

SUITABLE
PARCELS

ExPORT
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Finding the parcels that meet the location criteria

At this point you have two layers to use to select parcels
meeting the criteria for the wastewater treatment plant site.
First you' |l select parcelsfalling outside the respark_flood
polygons, then you' |l select the subset of these that fall
insidethelow_river polygon.

Selecting the parcels outside the residential/park
buffer and flood zone areas

You'll use Select By Location to select parcels that
intersect the respark_flood layer. The selected parcels will
liefully or partially within the flood zone or withina
residential or park buffer. You'll then switch the selected set
to select the parcels that lie outside those areas. The
selected parcelswill be outside the flood zone and more
than 150 meters from a park or residence.

1. Click the check box next to the parcelO1lmrg layer to
display it.

a8

[H

T
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You can see that some parcels fall within the
respark_flood area.

2. Click Selection and click Select By Location.

Main Menu
File Edit “iew Insernt|Selection Tools “Window Help

ﬁ Select By Location...
B colec EyEtaphics

Select By Attributes.. ‘
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The Select By Location dialog box appears. This dialog
box lets you compose awide variety of queries to select
featuresin one layer based on their location relative to
features in another layer. In the top box you specify the
type of selection. The default is to create a new selected
set (select features from), which is what you want. In
the next box you choose the layer to select from.

3. Scroll down and click the check box next to
parcel01mrg.

Next, you will specify the relationship between the layers.
The default isintersect—featuresthat fall fully or partially
within the features of the selection layer will be selected.
Thisisthe option you want, so accept the default. Finally,
you specify the selection layer.

4. Click the dropdown arrow and click respark_flood.

Select By Location [2]x]
Lets wou select features from one or more layers based onwhere they are located in
relation to the features in another layer.

Twiant to;
Isa\amamurasﬁrnm j
the following layers
[Criver04buf =]
Fparcellt mrg -
[etreets =
that:
[imersect =l
the features in this layer:
respark_flood =l
= Use selected feafires (0 features zelacted)
I~ Applyabufferto the features in - respark_flood
of. [o.000000 [Meters =
=

The red features represent the featuresin - respark_flood

The highlighted cyan festures are selected becauss they

intersectthe red features

\//\ ° j 0 ” C Y

° 0. 2 L %
@ o > a0 @
Paints Lines Palygons
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5. Click Apply at the bottom of the dial og box, then click
Closeto close the Select By L ocation dialog box.

ArcMap selects the parcels that are completely or
partially within therespark_flood polygonsand highlights
them on the map.

You actually want the parcels that are outside the
respark_flood polygons, not inside, soyou' [l switch the
selected set of parcels.

6. Right-click parcel01mrginthetable of contents, point to
Selection, and click Switch Selection.

parc [ s ‘ /_;_
[} B B
* Remove == ‘
B0 steets Open Attribute Table — ‘ ‘
L
—_ Joins and Relates 3 L
5 @ parks_patyg €& ZoomTo Layer
= \s\b\a Scale Range 13
Selecion [ 4@ 200m To Selected Features |

Display Label Features Clear Selected Features
J Dirawing = R () ‘ - Convertlakels o AnmatEir. ﬁ

=¢ Convert Features to Graphics E Sele

Make unselected featur

Data 3 Copy Recards For Selected Features

Annatate Seleated Featires
Create Layer From Selected Features
I

Sawe As Layer File..
Properties.
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Now the parcels outside the flood zone and more than
150 meters from a park or residence are selected.

ﬁ{ﬁ

ﬂ

Selecting those parcels within the combined river
buffer and lowland area

The next step is to select from the currently selected
parcels those that are within the lowland area and within
1,000 meters of theriver. You'll use Select By Location
again, thistime to select from the currently selected set of
parcels.

1. Click the check box next to the low_river layer to
display it.
2. Click Selection and click Select By Location.

3. Click the dropdown arrow for the top box and click the
‘select from the currently selected featuresin’ option.

4. Check the box to select features from parcelOlmrg, if
it's not already checked.

PERFORMING THE ANALYSIS

5. Click the dropdown arrow to choose arelationship type
and click ‘have their center in’.

That will select the parcels that have at least half their
areawithinthelow_river polygon.

6. Click thedropdown arrow, scroll down, and click
low_river asthe selection layer.

Select By Location H E

Lets you select features from one or mare layers based on where they are located in
relation to the features in another layer

| weant ta:

Iselectfrnm the currently selected features in j——e
the following layers:
ClriverD4but 1=
lparcelllmry = 0
Clstrests =l
that
Ihave their center in j——e
the features in this layer
IIDWJ\\:er j——e
= Use selectad feaiures (0 features selected)
™ Apply a buffer to the features in |owy_river

of. [1.000000 [Meters =l
—FPreview

The red teatures represent the features in - lowe_river.
The highlighted cyan features are selected because they
hawe their center in the red features

¢ °| B® 5
A Qﬁ x@%

o °
Points Lines Folygons

Apply | Close I

7. Click Apply and click Close to close the Select By
L ocation dialog box.
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ArcMap selects those parcels that are mostly within the
low_river polygon. You can see that the selected parcels
are outside the respark_flood area and inside the
low_river area.

|
o
——

ﬂ

So far you' ve narrowed down the set of possibly suitable
parcels from all the parcelsin the study areato those
outside the flood zone and more than 150 meters from a
park or residence. You then narrowed the set further to
those parcels with at least half their areainside the lowland
area (elevation 365 meters or less) and within 1,000 meters
of the river. The next step isto find the vacant parcels from
among these.
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Finding the vacant parcels

To find which parcels meet all the city’s requirements as a
location for the wastewater treatment plant, you'll select
the vacant parcels from among the currently selected ones.

Selecting vacant parcels using the land use code

In the last two selections, you selected parcels based on
their location. Thistime, you'll select based on an attribute,
specifically, the parcel land use code. Asyou recall from
the metadata in the assessor’s database, vacant land is
coded with valuesin the 700s. You'll create aquery
expression to select the parcels that have a land use code
greater than or equal to 700 and less than or equal to 799.

1. Click Selection and click Select By Attributes.

tain Menu
File Edit “iew Insern|Selection Tools YWindow Help
Select By Attributes. . ‘

% Select By Location...
5 SeleciBy Granhics

The Select By Attributes dialog box appears.
2. Click the Layer dropdown arrow and click parcel 0O1mrg.

3. Click the Method dropdown arrow and click Select from
current selection.

Now you'll create the query expression.
4. Double-click “LANDUSE” inthe Fieldslist.

PERFORMING THE ANALYSIS

5. Click the greater than or equal to (>=) sign and type
“ 7%” i

6. ClickAnd.
7. Double-click LANDUSE inthe Fieldslist.
8. Click thelessthan or equal to (<=) sign and type " 799".

Select By Attributes Lol =]
Qe wizard. .. |
Layer: parcelllmig
™ Oy show selectable lapers in thiz izt
Method : ISeIec:t from current selection j
Fields: Lnigue Yalues:
[OBJECTID] = <> Like
[4REA] _I _I _l
[FERIMETER] > b= And
[FARCEL_2_] —I —I —l
[PARCEL_Z_I] < | <= Or | 30
[4PM] 510
[LANDUSE] o Mot | | 712
[SHAPE_Length] JJ LI 723 =
[SHAPE_&rea] s | Go To I
1l (| [Fet U nigue Yaluss |
SELECT * FROM parcel0l mrg WHERE:
[LAMDUSE] >=F00 AMD [LAMDUSE] <=739
Clear Werify Help Load... I Sawve... I
Apply | Cloze I

Your query expression should look likethis:
[LANDUSE] >= 700 AND [LANDUSE] <= 799
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9. Click Apply.

ArcMap selects the parcels that have land use codes in
the 700s (the vacant parcels) and highlights them.

T
[~
= =

10. Close the Select By Attributes dialog box.

The selected set of parcels contains only the ones that meet
thecity’srequired criteria

Outsidetheflood zone

At least 150 meters from parks and residences
Elevation of 365 metersor less

Within 1,000 meters of theriver

Vacant
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Exporting the selected parcels to a new shapefile

To makeit easier to work with only the suitable parcels,
you'll export the selected parcels to a new shapefile.

1. Right-click parcelO1mrgin thetable of contents, point to
Data, and click Export Data.

BT percelllmeg o 11 =il 1
O Copy |
¥ Pemove
= O streets Open Attibute Table N |
o
— Joins and Relates >
= parksfpolygc@ Zoom To Layer
Wisihle Scale Range »
m g
Selection 3 q
Display Label Features
Tree - » & | Convertlabelsto Annatation... =
Drawing ~ & () = Y@ <] Bsru A~
Jg—'? Convert Features to Graphics ‘ —
Save this layer's data as — = T FRETH
— et [Dats Souree..
Sawe As Layer File Export Data...
Froperties... W Review/BematchAddiesses
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The Export Data dialog box appears. Since there are
features currently selected in the parcelO1mrg layer, the
dialog box defaultsto Selected features.

2. Make surethe path to the Analysisfolder is displayed in
the output feature class box.

The dialog box defaults the name of the new shapefile to
be Export_Output.shp.

3. Highlight the text and type “ parcel 02sel” to rename the
feature class.

Export Data HE

Export: ISeIededfeatures j

 |sethe same Coordinate System as this layer's source data.

" Use the same Coordinate System as the data frame.

Cutput shapefile ar feature class:
ChprojectianalysisiparcellZsel = |
| 3]

DK | Cancel

4. Click OK and click Yeswhen prompted to add the
exported data to the map.

PERFORMING THE ANALYSIS

The new layer contains only the suitable parcels.

|
u
e [ B

5. Click Selection and click Clear Selected Featuresto
deselect the parcels in the parcel01mrg layer.

kdain kenu

File Edit ¥iew Insert|Zelection Tools “Window Help
Select By Aftributes ..

B0 Select By Location..
By celect By Graphics

@9 Zoam Ta Selected Features
2 Statistics .

Set Selectable Layers. .
E Clear Selected Features

Interactive Selection Method

Options...

6. Click Fileand click Save.
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Finding suitable parcels near roads and near the wastewater junction

To continue with the decision-making process of the Here's the flowchart of the process:
location of the wastewater treatment plant, the city council
wants to know which suitable parcels are within 50 meters

of aroad and within 500 and 1,000 meters of the main

wastewater junction. These will be considered the highly

ADD

suitable parcels. permee
You' Il select the parcels near these features and tag them 7 o
with a code. That way you can display them color coded on prreom

your fina map.

Here are the steps you' |l perform:
1. Add two fieldsto the parcel02sel attribute table to hold

the distance values. ROAD_DIST and JUNC _DIST. cene

SELECTED

SET

2. Assign distance from roads. — - :
ithi | oo | N W'OOSLLEE - Mﬁig - (CENT;E\TTH\A)
e Select the parcels within 50 meters of a road. 1000w o

* Assignavalue, “50”, to the ROAD_DIST field for
the selected parcelsin the parcel 02sel attribute table. Swrcr peey
3. Assign distance from the wastewater junction. ‘
* Buffer the junction to 500 and 1,000 meters. e
e Select the 1,000-meter buffer and use it to select the @f P
parcelswithin 1,000 meters of the junction. —_—
+ Assignavalue of 1,000 to the JUNC_DIST field
for the selected parcelsin the parcel02sel attribute Preceoeeis
tabl e VALUES)

* Select the 500-meter buffer and use it to select the
parcelsthat fall within 500 meters of the junction.

e Assign avalue of 500 to the JUNC_DIST field for
the selected parcels.
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Adding fields to the parcels layer

Before you find the parcels near roads and the wastewater
junction, you’ll add two fieldsto the parcel 02sel attribute
table to contain the distance values you' |l assign.

1. Right-click parcel02sel and click Open Attribute Table.

x|
= £ Layers ;| /
Bl parcellZsel
O Copy
X Bemove
El respark_floc Open Aftribute Table
[ Joins and Relates 3
2 & flood_zone <& Zoom To Layer
o “isible Scale Range 4
. Selection 2
=] |owe_river
Lakel Features
—_

2. Click the Options button on thetable and click Add Field.

TheAdd Field dialog box appears.
40399.3088 829.21134 18
39543.99028 822.76599 17
40539.97453 830.42319 18
40538.89616 830.45889 14 =

All - Selected | Records (0 outof 37 Selectad.) Options -I
— T & Find & Replace

B Select By Afiributes...

Select All

D Clear Selection

Switch Selection
Add Field

Related Tables 3

Create Graph...

PERFORMING THE ANALYSIS

3. Type “ROAD_DIST” as the field name.
You can accept the default type of short integer.

Add Field
Nimes IROAD_DIST
Type: IShortInteger j

— Field Properties

Precision 0 |

The short integer type stores values up to 32,768, which
issufficient for the ROAD_DIST field—the valuesin
thisfield will be either 50 or O.

4. Click OK.

Now add the JUNC_DIST field in the same way.

5. Click Optionsand click Add Field.

6. Type “JUNC_DIST” asthe field name and click OK.

7. Scroll all theway to the right of the Attributes dial og box
to see the new fields.
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Currently, the two columns have no valuesin them or
contain zeros, since you just added the fields. In the next
few steps you'll select the parcels near roads and the
wastewater junction and enter values for the selected
parcels.

APN LANDUSE | ROAD DIST | JUNC DIST |
nz9z04402 73 a 1]
029204408 73 a 1]
029204407 732 a 1]
029204406 732 I 1]
029204409 732 I 1]
029204410 732 I 1]
02920441 732 o 1]
nagoanAaas Fan n n

8. Closethe attribute table for now by clicking the Close
button.

Finding parcels within 50 meters of a road

The city would prefer that the parcel for the new plant be
within 50 meters of an existing road. You'll use the streets
layer to select the parcels within 50 meters of aroad and
assign avalue of 50 to the ROAD_DIST field.

1. Before continuing, uncheck the check boxesfor all
layers except parcel02sel in the table of contents so that
only the suitable parcels are displayed.

2. Check the streets layer to display it.
3. Click the Selection menu and click Select By Location.
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You' ve seen thisdialog box before. Thistime, you'll
select features on one layer (parcels) within a distance
of features on another layer (streets).

u__fJ:Y"I|

= | AN

4. Click the*l want to’ dropdown menu and click * select
features from’.

5. Check the check box for parcel02sel.

6. Click the dropdown arrows for the next two text boxes
and click ‘are within a distance of” and ‘streets'.

The option to Apply a buffer to the featuresin streetsis
automatically checked.

GETTING STARTED WITH ARCGIS



7. Type*“50” inthe text box and click the dropdown arrow
and select Meters to select parcels using a buffer of
50 meters.

Select By Location HE
Lets you select features from one or more layers hased onwhere they are located in
relation o the features in another layer.
| want ta:

Iselemfeatures frarm j
the following layers:
“Iparcell2sel il
Clrespark_flood
[(lood_zone =
thiat:
IﬁI’E! within & distance of j
the features in this layer
Istreets j
= Uze selected/eatires (0 features selected)
¥ Apply & buffer to the features in streets
of: ISD IMeters j
0 — Presdew
The red features represent the features in- strests
The highlighted cyan features are selected because they
are within a distance of the red features
Foints Lines Folygans
Apply | Close I
8. Click Apply.

The parcels within 50 meters of streets are selected.

PERFORMING THE ANALYSIS

u__fJ:Y"I|

= | AN

Using a buffer when selecting features is an easy way of
finding features within a certain distance of other features.
This method is quicker than using the Buffer tool—as you
didwithrivers, parks, and residential parcels—when you
don’t need to create a separate buffer layer to combine
with other layers.

9. Click Closeto closethe Select By Location dialog box.

Now you can assign a value to the ROAD_DIST field for
the selected parcels to tag them as being within 50 meters
of aroad.

Assigning a value to the ROAD_DIST field

To assign or update valuesin alayer’s attribute table, you
need to open the layer for editing. You can edit the
attributes either by using the Attributes button on the Editor
toolbar, asyou did for the historic park, or by editing directly
in the attribute table, asyou’ll do here. To assign valuesin
the attribute table, you create a calculation expression. The
values are assigned to the selected parcels or to all the
parcels if none are selected.
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1. Onthe Editor toolbar, click the Editor dropdown arrow
and click Start Editing; click the Editor Toolbar button, if
necessary, to open the toolbar.

2. Click the Analysisfolder asthe folder to edit datafrom
and click OK. Click Start Editing to close the message
stating that you are starting to edit in adifferent
coordinate system.

Start Editing [ 2] %]
Cancel |

Which folder or database do you want to edit data fram?

Chproject|waterProjectmab

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

parcellZsel ;I
lowe_riveer

riverldbuf

parcel0Tmrg

I-]

il Attributes of parcell?sel
PLAIME

» |28 596 BE707 0
| ] kil 1782 65661 ]
[ 3 0464396 I
[ k2] i 160830515 |G
[ 53 |36221 4443 761 30065 I
[ 154 138340 25769 (78333457 I
o 55 38504 50681 78511244 0
- 6 6959 79042 76900311 (1]
[ =] 118602 62060 167952129 o
[ [0 766,01 305 ]
[ 177 Za. 44957 (1]
[ 197 51586148 I3
| 198 3282905 7
- 133 B20.56194 (]
- 200 B26.30124 k]
[ l2m 20 67306 10
[ 1204 41454083 I E]
[ 205 Na
[ 206 I
o 207 16
[ 200 17
[ 209 1] 18
[ 22 |Pabygon 1210 40538 BAB16 1830 45835 18 -
Recat | af[ T T |m| Show [F Selected | Racoeds (3 outot 37 Selactad) Opticns | 2

. Scroll to theright in the Attributes window, right-click the

ROAD_DIST field—the mouse pointer changesto a
down arrow when it’s over the field name—and click
Calculate Values.

ke maer e I

3. Click the Target dropdown arrow and click parcel 02sel
asthe layer to edit.

EEGEE

Target: [parcel02sel

4. Right-click parcel02sel in the table of contentsand click
Open Attribute Table.

The selected parcels—those within 50 meters of a
road—are highlighted.
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LANDUSE | BOAD DIST. " -

737 0 = SorAscending

73z ] F SortDescending

;gg g 2 Summarize...

732 i Ek

732 0 Statistics. .

;gg g Freeze/lUnfreeze Column
732 0 WelEte el

73z 0 —

TheField Calculator dialog box appears. Sinceyou
clicked the ROAD_DIST field, ArcMap starts the
calculation expression for you by displaying
ROAD_DIST =.
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6. Click inthe expression box and type “50” to complete 8. Click the Editor dropdown arrow on the Editor tool bar

the expression. and click Stop Editing. Click Yeswhen prompted to save
your edits.
Field Calculator HE
iFPiEA = & Number 2?”5(()) - Editar « ”T| &~ | Task:
i CiSmg o “ B Edifing
ﬁﬁgD%IgT © Date ::]'IX(()) Stop Editing
PARCEL_1_ E‘?ng(()) Save Edits
i =l Sar () =l
ROAD_DIST - I Ackvanced When you save your edits, ArcMap clears the selected set
O = of features, so you'll be able to start with the full set of
-] -] suitable parcels to find the ones near the wastewater
save. | Load. | junction inthe next step.
o | Keep the parcel 02sel attribute table open since you'll need
cancel | it in the next step, but you may want to move, resize, or
minimize it so you can see the map.

Measuring and assigning the wastewater junction

7. Click OK. distance
ArcMap assigns a value of 50 to the ROAD_DIST field
for the selected parcels—the ones within 50 meters of a
road. All other parcels have a value of O for
ROAD_DIST. You'll use these values along with the
JUNC_DIST valuesto color code the highly suitable
parcels on your final map.

The city would prefer that the plant site be within

1,000 meters of the point where the plant will connect to the
existing wastewater system. The council iswilling to accept
parcels that extend beyond the 1,000-meter buffer aslong
as most of the parcel iswithin the buffer. Parcels within
500 meters are even more desirable.

YT LANDUSE | BOAD DIST ] JUNG DIST You need to find the parcels within 500 meters and
029204402 732 I I 1,000 meters of the main wastewater junction and tag them
T = ] with the distance. For this task you' Il use anumber of the
gggggjjgg ;gg gﬂ g toolsyou used previously: buffer, selection, and attribute
129204410 737 £ i editing. Rather than give you step-by-step instructions,
gggggjﬂ; ;gg gg g we've listed the major steps to give you a chance to work
noao0411E 730 50 0 through the task yourself. You can review the previous
028204118 [732 50 0 sections if you need help with the specific steps.
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Add the wastewater junction coverage to the map (it's
located in the utility folder under the City_share folder).
The junction coverage contains the main wastewater
junction point where the new plant will connect to the
existing system.

You will create a new model to buffer the wastewater
junction point. First, create anew toolbox named My Tools
if you haven’t done so already. Create a new model in the
My Toolstoolbox.

Add the junction layer to the model. Add the Buffer tool to
the model and add a new connection from the junction layer
to the buffer. Set the Buffer parameters to buffer

500 meters. Confirm the path to your Analysisfolder is set
and name the Output feature class junctionbuf500. Set
dissolvetypetoALL.

Next, add another Buffer tool and add a new connection
from the junction layer to that tool. Set the Buffer2
parameters to buffer 1000 meters. Confirm the path to your
Analysisfolder is set and name the Output feature class of
Buffer2 junctionbuf1000. Again, set the dissolvetypeto
ALL.

Click and drag the Union tool from ArcToolbox to the
model. Add aconnection from junctionbuf500 and
junctionbuf1000 to the Union tool. Confirm the path to your
Analysisfolder is set and name the Union Output feature
classjunction02buf.
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Run the model and add junction02buf to your map.

+=ndel | =] E3
Model Filt View Window Help

= e Y Y Y P

Pa
" e —
o el P
. 2z otz
~— ~ ""_»P

Dutier2 [

s o

Name and save your model as Junction Buffer, then close.

The buffers draw on the map but obscure the junction and
the parcels. Change the symbol ogy of the junction02buf
layer so the buffers are drawn with no shading (use “no
color” asthefill color).
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Now you can see which parcels are within 0 to 500 meters
and within 500 to 1,000 meters of the junction. Next, you'll
select each set of parcels and tag them with the respective
distance.

PERFORMING THE ANALYSIS

Use the Select Features tool to select the 500- to 1,000-
meter buffer by pointing at it and clicking. Then use Select
By Location to select the parcelsin parcel02sel that have
their center in the selected features of junction02buf. This
will select all the parcels between 500 and 1,000 meters
from the junction. Close the Select By L ocation dialog box
when you’ re done.

Select By Location 7]
Lets you select features from one or mare layers bazed on where they are located
in relation to the features ik anather layer.
| wiant ko
Iselect features from j
the following layers:

] jurction2buf
] junction paint

KINEY

parcel0Zsel

that:

Ihave their center in j
the features in this laper:

I junction02buf j

¥ Use selected features [1 features selected]
™ &pply a buffer to the features in - junctionD2buf
af: [0.000000 [Meters =
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Use the Editor toolbar to start editing parcel02sel; ensure
parcel02sel is the target layer. Open the attribute table for
parcel 02sel—click the Restore button if you minimized it
before—and assign the value 1000 to the JUNC_DIST field
for the selected parcels. Save your edits, but don’t stop
editing yet. You'll notice that some of the suitable parcels
are both within 50 meters of aroad and 1,000 meters of the
junction, afew are more than 50 meters from aroad but
within 1,000 meters of the junction, and quite afew are not
near either; both fields have values of 0.
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APN LANDUSE | ROAD DIST [ UNC DIST
023204402 732 I 1000
023204408 732 50 1000
029204407 73 1] 1000
023204406 73 I 1]
029204409 732 50 1000
023204410 732 50 1000
023204411 732 50 1]
o23204412 73 50 1]
0232041145 73 50 1]
nearndiia 777 RN n

Now switch the selected features for junctionO2buf so the
0- to 500-meter buffer is selected, or simply use the Select
Features tool to select the inner buffer. Then select by
location to select the parcels that have their center in the
selected features of junction02buf (i.e., the O- to 500-meter
buffer). Now you’ Il have only those parcelswithin

500 meters of the junction.
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Assign the value 500 to the JUNC_DIST field for the
selected parcels.

APN LANDUSE | ROAD DIST E_LIUNC DIST
023204402 732 1] 1000
029204408 732 50 1000
029204407 732 1] 1000
029204406 732 1] 500
0253204404 732 50 1000
0253204410 732 a0 1000
023204411 732 a0 500
023204412 732 &0 500
0292041148 732 a0 500
n2asndiia 777 =1 R

Stop editing and save your edits. Then save your map.

Now you’ ve assigned the distance from the wastewater
junction to those parcels within 500 and 1,000 meters. On
your final map, you' Il color code the parcels based on their
distance to roads and the wastewater junction so the city
council and the public can see which are the highly suitable
parcels.

Another way of selecting the parcels near the junction
would have been to use Select By Location with a buffer
distance, but by creating the junction02buf layer you' Il be
able to display the rings on the map to make it easier for the
city council and public to visualize the distance from the
wastewater junction.

PERFORMING THE ANALYSIS
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Finding suitable parcels meeting the required total area

Thefinal step inthe analysisisto find suitable parcelsthat
are large enough on which to construct the wastewater
treatment plant. The minimum required areafor
constructing the plant is 150,000 square meters. You'll
check the parcel02sel attribute table to see which parcels
are at least this large.

Sorting the parcels by AREA

The parcel 02sel attribute table should still be displayed.
1. Scroll to the left, if necessary, to see the AREA field.
2. Right-click AREA and click Sort Descending.

AREA . i NCxAbAC TR,
18743.94634 = SortAscending
36233.8468 i Sort E]E!E:I:ZEI"H:“I'H;]
40484.20606 3
A0E34.E0RG Summarize... ——
36221 4449 CalculatesiEnes.
38340.26769 Statistics.. .
ggggg?ggi; Freeze/lUnfreeze Column —
18680267008 Delete Field A—
3RHE4.36396
1467.35622 |288.44957

The largest parcels are listed at the top.

ABEA PERIMETER

B1280.49244 1274.63154
A476.83105 §37.99145
4116243451 G39.65045
40634.56088 B08.30515
40619.3658 B32.63905
4076612503 §31.5554

40639.97483 B30.42314
40538.89616 530.45589
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None of the suitable parcels is anywhere near

150,000 square metersin size. In fact, the largest oneis
only alittle more than 60,000 square meters (you may need
to scroll to the top of the table to seeit). It looks like the
city isgoing to have to assemble the plant site from several
parcels or elserelax its criteria to include more parcels as
possible sites. You'll check to seeif there are several
adjacent suitable parcelsthat total 150,000 meters.

Checking for adjacent parcels totaling
150,000 square meters

You'll first identify several parcelsto see how large they
are, then select a group of them to see if they total
150,000 square metersin area.

1. Right-click parcel02sel in the table of contentsand click
Zoom To Layer, then uncheck junction02buf soit’sno
longer displayed. Move the attribute table to better see
the parcels, if necessary.
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2. Click theldentify Tool.

Tools

®] Q

W mm
ELN S

o @
&
LY
Identify —— €3 ¢4

N

3. Click the Layers dropdown arrow in the Identify Results
dialog box and click parcel 02sel.

Identify Ra:

Layers: |<Top-mostlayer> j

<Top-most layer> -
junctionDZbuf
junction point I

flood_zone
|ciwy_tineer
riverl3exp
lowland

riverlddbuf

parcelllmrg

streets

parks_poksagon hd

That sets parcel02sel asthe layer in which to identify
features. Leave the Identify Results dialog box open.

PERFORMING THE ANALYSIS

4. Click the parcel adjacent and just to the west of the
wastewater junction.

—

0|

You can see that this parcel isjust under 37,000 square
meters in area.

Layers:

- parcellzsel ‘LDEEUDH (479620.307621 3771719.919645)

WD IR Field | value -
FID_1 7
Shape Polygan
FID 56
AREA 36495875042
FERIMETER 768.00311
FARCEL T_ 0
FARCELI_I O
AP 028204412
s =l
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5. Click the parcel to the left of the previous one. The parcels are highlighted on the map and in the
attribute table.

[ =

%ﬁN

| 1
| 4076612603
40539 37483
20538 89616 _
[40404 20606

This parcel is about 38,500 square meters. You can see that =
most of the suitable parcels near the junction are about the R
samesize. It lookslike four contiguous parcelstogether will
total about 150,000 square meters. Close the Identify
Resultsbox. CO—]

|3aszamosy
| 3954390025
38414 04700
| 34551 53845 11453337
| 30504 50581 TEE 11244
|30, 25758
138211 A48

6. Click the Select Features button. P |
Racod. Mfle| ™ o [s|m| Show [ Selecsd | Recods (4ouis3? Sekecied)

=

7. Click and drag a box around the intersection of

four contiguous parcels. 8. Right-click AREA in thetable and click Statistics.
[T
' ABEA i DFRIMFTFR
6128049249 £ SortAscending i
41476.83105 F SartDescending |
— 4116243451 bl . |
0834 ER0AR ummarize. .. I
40819.3698 Calculete Vallies.. I
= 4076612503 o i
40539.97483
40538 B9RTE Freeze/Unfreeze Column
40484.20606 . |
40451 12545 Delete Field

The Selection Statistics dialog box appears.

198 GETTING STARTED WITH ARCGIS



ArcMap calculates summary statistics about the selected
parcels and presents a graph of the distribution of values.
You're not interested in the distribution of valuesin this
case, but the statistics are useful. You can see the number
of parcels selected (count), the size of the smallest and
largest parcels, the total area, and the mean size of the four
parcels.

Freguency Distribution

Mimmurn. 3E30 257650
Mevdmum: 40834560880
Sum’ 158163 611440
Mean. 39540 902850
Swanderd Dev.. 1126817618

The sum of the areas of these four parcelsis slightly more
than 158,000 square meters. There is enough room for the
plant here. Further examination shows that there are a
number of combinations of adjacent suitable parcelsthat
will provide enough room for the plant. You can use the
Select Features tool to draw a box around different groups
of parcels, or select aparcel by clicking onit and clicking
additional parcelswhile pressing the Shift key to add them
to the selected set. Then recalculate the statistics to see the
total area.

9. Closethe Selection Statistics dialog box and the attribute
table when you’ re done selecting parcels.

10. Click Selection and click Clear Selected Features.

PERFORMING THE ANALYSIS

Soit looks likethe city will be able to piece together asite
for the plant. You decide to set up an interactive session at
the city council meeting using a big screen so you can query
different combinations of parcels on request from the
council members.
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Reviewing the analysis results

Anticipating one question the city council islikely to ask,
you decide to see if there are any parcelsin the study area
at least 150,000 square metersin size and, if so, why they
didn’t make thefinal cut.

You'll use select by attribute to find any parcels greater
than 150,000 square meters, then display them with the
analysislayersto see which criteriathey do or don’t meet.

Finding any parcels at least 150,000 square meters

in size

1. Uncheck parcel02sel and streets and check parcel01mrg
so you can see al the parcelsin the study area.

2. Right-click parcel01mrgin thetable of contents and click
Zoom To Layer.
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. Click Selection and click Select By Attributes.
. Click the Layer dropdown arrow and click parcel01mrg.

Use the default method (Create a new selection).

than or equal to sign

. Double-click [AREA] inthe Fieldslist, click the greater

(>=), and type “150000" to create

the query expression.

Theexpression should look likethis:

[AREA] >= 150000

. Click Apply, then click Closeto close the dial og box.

Select By Attributes HE
Buerny Wizard.. |
Layer: I parcelllmig j
™ Orily show selectable lavers in this st
Methad : ICraate a new selection j
Flalds Unigue Values:
[DBJECTID] | | Like | il AI
[REA] 913773
[FERIMETER] And 12.8827
et
< < Or 181154
{ﬁrﬁéusm 2252557 _'L|
? [ Mt 4 »
[SHAPE_Length] JJ —I —I—I
[SHAPE_Asea) GoTa
4 I I _,I Camplete st

SELECT * FROM parcellimrg 'wHERE

[4RIEA] = 150000

Clear Werify Help | Load... | Save... |
Apply | Llose |
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There are three parcels of at least 150,000 square
meters.

First check to see if the parcels are vacant.

7. Right-click parcel01mrginthetable of contents and click
Open Attribute Table.

8. Click Selected at the bottom of the table window to
show just the selected parcels.

374.35753
297736348
7hE. 46672

536.97827 -
Show: I All - Selected | Fecords (3 outof 260 Selected.)

o

=1=11=1F=1

PERFORMING THE ANALYSIS

Two of the parcels have no land use code, but the other
has a code of 732, which is vacant (you may need to
scroll to the right to see the LANDUSE field).

PARCEL 1 1 AFN LANDUSE
i} 029201137 0
i} 024201142 0
i} 024204208 732

9. Click the box next to the vacant parcel to highlight it. If
necessary, minimize or move the table so you can see
the highlighted parcel onthe map.

EARCH FARC APN ANDUS
10 40 \oeggon1Ey [0
07az0NTez_ D
loze20azns  [732

265794 0933 3885 I
(21263353 08328 12568 43588 L 0

So the two parcels in the upper left of the study area were
rejected because they weren't classified as vacant land.
You'll have to check with the City Assessor to find out the
actual land use for the parcels—it might be that they're
vacant but were never assigned land use codes in the
database. In the meantime, though, you'll check to see why
the third parcel was rejected.

10. Close the attribute table.
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Displaying the selected parcels with the criteria
layers

1. Check therespark_flood layer to display it.

/“!”M =
e ERRpE
%
TR O
—

You can see that the two parcels in the upper left are
mostly within thislayer, which includestheflood zone and
buffers around parks and residential areas.

2. Check theflood_zonelayer, then click and drag it above
respark_flood in the table of contents.

x|
= £ Layers =
= O junction0Zbuf

(|

Bl W junction paint
=]

= O parcellZsel
(|

[k i

S respark_flood 1

[
Elz fiood_zone
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Now it's clear that the two parcels are outside the
residential and park buffers but are within the flood zone.
So even if these parcels are vacant, they’d be rejected for
being inside theflood zone. Thethird parcel, though, is
outside the flood zone and the park and residential buffers.

=

="

[H 1]

C i@
1&

B
==

______J

3. Uncheck respark_flood and flood_zone and check
low_river.

2 N
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The city required that suitable parcels be completely or
mostly within this area. More than half of this parcel is
outside the area.

4. Check thelowland layer, then uncheck low_river.

The parcel isfully within the lowland layer, so it must be the
river buffer that it's mostly outside of; that is, most of the
parcel is more than 1,000 meters from theriver.

5. Uncheck lowland and check the riverO4buf layer.

PERFORMING THE ANALYSIS

Yes—that’swhy it was rejected. Still, aportion of the
parcel iswithin the buffer, and the parcel is also adjacent to
the wastewater junction, abig plus. You decideto highlight
it on the final map to call it to the city’s attention asa
possible alternate site. Any additional construction costs
may be offset by the cheaper land costs involved in buying
asingle parcel rather than four separate ones.

Creating a layer containing the alternate site
1. Click the Select Featurestool.

® 2

W mm
LA ]

@
L
Select Features — 8 &k
Li ]

&7

2. Click inside the alternate site, but outside theriver buffer,
soitistheonly parcel selected.
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3. Right-click parcel01mrg in thetable of contents, point to
Selection, and click Create Layer From Selected
Features.

narcellmrs I
=] parcelllmrg
_ F 2] r—
Display ISDurce X Remove

J Bremig = 13 O| Open Attribute Tahle
T — Joing and Relates

|
-]z oA &~
»

@ |477378.06 3

Create a new layer conts

<& Zoom To Layer
Wisible Scale Range 3
> @ Zoom To Selected Features
[ Clear Selected Features
53 Switch Selection
& SelectAl
Copy Records For Selected Features

Selection

Label Features
Corvert Labels to Anneteticn
“ZF Corwvert Features to Graphics

Data »

Sawve As LayerFile... Annotate Selected Featires

Froperties

Create Layer From Selected Features
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ArcMap adds the layer containing the single parcel to
the map.

4. Click thelayer name (parcel01mrg selection) to select it,
then click again to highlight the name.

5. Type “dlternate site” as the new layer name and press
Enter.

=

= £ Layers =
= altermate site
(|

Thisisatemporary layer for this map—it is not stored asa

separate layer file. In the next chapter you'll changeits
symbology and add it to the final map.
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Cleaning up the table of contents

You won't be using several of the analysis layers on your
final map, so you can remove them at this point.

1. Click flood_zone, then pressthe Ctrl key and click
respark_flood, low_river, lowland, riverO4buf, and
parks_polygon so they’re al selected.

2. Right-click one of the selected layers and click Remove.

(|

| Elm 1

=

.EI W respark_flood

(|

.E| W |ow_river
=

B O riverl3exp

.EI W owland
[
| Bl riverldbui

0| o)

[ E Remaowve
& Group

=l parcelllmrg

[
B O streets

<& Zoom To Layer
Yisible Scale Range  »

e ey eEr e

™ Properties..

FE W parks_polygon

PERFORMING THE ANALYSIS

At thispoint, your map should only includethefollowing
layers:

* alternate site
e junction02buf
* junction point
e parcel02sel
* riverO3exp
e parcel0lmrg
o streets

If any other layers are still on your map, go ahead and
remove them.

3. Click Fileand click Save to save your map.

The analysis phase of the project isfinished, at least for
now. GIS makesit easy to modify your criteriaand rerun
the analysis, if necessary.

There are many questions that GIS analysis can help you
answer as well as many different approaches. This analysis
showed one approach to solving aparticular problem using
several of the most common GIS analysistools: buffer,
overlay, and selection. You'll combine these tools and others
in various ways when performing your own analyses.

In the next chapter you' [l make a map to present the results
of your analysisto the city council and the public.
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Presenting the results

IN THIS CHAPTER

» Designing the map

e Setting up the map page

e Creating the overview map

e Creating the map of suitable
parcels

e Creating the map of highly
suitable parcels

e Creating the parcel report

e Adding the list of site criteria to
the map

e Adding the map elements
e Saving the map and printing it

 What's next?

In this chapter you'll create a poster-sized map to present the results of your
analysis. The poster will contain three maps. One map will show the
geographic relationship of the suitable parcels to the rest of the city. Another
map will show all of the suitable parcels. The third map will show the highly
suitable parcel s symbolized according to their proximity to the main
wastewater junction and to roads. You will label these parcels with their
parcel identification numbers.

You'll also create areport showing parcel identification numbers, area, and
distance from the junction for the highly suitable parcels.

The map will also include explanatory text, aNorth arrow, legends,
scalebars, and atitle.
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Designing the map

You'll want to give some thought to the map design before
you start laying out the map. The design should reflect how
the map will be used and who the audience for the map is.
In this case, your map will be displayed at acity council
meeting. The council members are probably familiar with
the issues involved in siting the wastewater treatment plant,
but the members of the public attending the meeting may
not be. Both groups will want to see the location of the
suitable parcelsin relation to the rest of the city. They’ll
also want to see al the suitable parcels, as well as the most
likely candidates for the plant site, with additional
information about the highly suitable parcels.

You'll first want to decide what elements will be on the map
and list them. Then decide how the elements will be
arranged on the page.

In this case, you' Il create three maps on one poster-size
page for display at the city council meeting.

1. Anoverview map of the city showing the location of the
study areaand including thefollowing layers:

e Streets (streets.lyr)

e Theriver (river03exp)

* Theelevationgrid (elevation_grid.lyr)

* The study area extent (graphic rectangle)

208

2. A map of the study area showing all suitable parcels and
including thefollowing layers:

e Suitable parcelsin one color (parcel02sel)
e Other parcelsin adifferent color (parcel01mrg)

* Thealternative site shaded using diagonal hatching
(alternate site)

» Thewastewater junction (junction point)

e The500- and 1,000-meter buffers around the junction
(junction02buf)

» Theriver (riverO3exp)
3. A map of the highly suitable parcelsincluding the
following layers:

* Highly suitable parcels color coded by distance from
roads and from the wastewater junction and labeled
with their parcel numbers (parcel02sel)

» All other suitable parcelsin aneutral color
(parcel02sel)

» Thealternate site shaded using diagonal hatching and
|abeled with its parcel number and area (alternate
site)
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You'll also want to include other map elements and
explanatory text to make the map easier to understand and
more attractive.

The additional map elements are asfollows:

* Report listing the highly suitable parcels

» Textblock listing the site selection criteria

o Maptitle

» Scalebar for each data frame

* Legend for each data frame

* North arrow

» Citylogo

» Map reference information

» Graphic rectangles to complete the map composition
Once you' ve decided on what the maps should show and
what other elements to include, you' [l want to decide how
the elements will be arranged on the page. Whileiit's easy
in ArcMap to move and resize the individual maps and other
elements on the page, you may want to make a sketch on
paper to use as a guide. The sketch should show at |east
the approximate position of the maps and map elements
and contain notes about the page size and map sizes. You

can reposition and resize the elements interactively as you
create the map.

PRESENTING THE RESULTS

Here's a sketch for the map you'll create:

34

7] )

STUDY AREA CiTY OVERVIEW |2
Wl — = 22
E
[ =

PARCEL SITE
BEST PARCELS D REPORT | |CRITERIA

Here are the major steps you'll complete to create the map:
» Create the three data frames.

» Modify the data frames to show the required layers and
geographic extent.

» Create and add the parcel report.
* Add thetext block listing the site criteria.
* Add the legends and scalebars for each data frame.

e Add the other map and graphic elements (North arrow,
title, logo, map referenceinformation, graphic
rectangles).
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Setting up the map page

You'll be creating a poster-sized map with three data
frames, one for each map. You'll work in both Data view
and Layout view to create the map.

If necessary, start ArcMap and open the water project.mxd
map (located in the project folder). The map should
currently have the aternate site, junction point, and

parcel 01lmrg layersdisplayed.

= waler projct med - ArcMap

| Bl Edn View naen Selecion Tooh Window Help
| DA @ DR o[ A

= @ Layors -
p g P _-'—/:" '
e T 4,_1::'
S =
0 ame (RNRRRNC | ]‘l* ]
e e ] e | -
O stries J_ — [ 1 |
- BEl | | —l I " S0
LEr L BRI
[H HA [T L
] T [ SR i ulll
| Dwing > & O[O % A ¥ 2 fa [ s B osu A B 2|

@ [ran0e %) eseAEAMenes| o
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Switching to Layout view

First you'll switch from Data view to Layout view.
1. Click View and click Layout View.

File Edit |¥iew Insert Selection Tools YWindow Help

m Diata i
@ Lanout view

Zoom Data 3

The map switches to Layout view and displays the map
page filled by a data frame containing the currently
displayed layers. The Layout toolbar also appears.

= waler projct med - ArcMap

| File Edn View aen Selecion Toohs Window Helo
|DF@ S X TR X~ 2 B A
il

JSUPSRUNSUPSUOR SOPSPON T JOPSUR SO SO .| =l
= @ Layors

= B atemate she -

0

O v

—_ &

B parcalllmeg |

O soes !

b

E

-
Dispiay [Souce] LI | 1 _bl'j

|Demming = [N 1O Ax & |Ra Fl 2] 87 mA A 2

=L 635 1120 Inches &
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Layout view lets you view several dataframeson asingle
page and interactively work with the map elements. A data
frameisaway of organizing layers together on a map page.
Currently there is only one data frame on the page,
indicated by the rectangle.

The Layout toolbar containstoolsfor zooming and panning
on the page itself. The tools on the Tools toolbar let you
work with the data inside the data frame, just asyou do in
Data view.

Zoom in

Layout

on map —f@ (@ [« | B 3 [ [ o [30% ] |

page

Zoom in on
data in data
frame

®

W mm
LA ]

1 @
s
0y
o A

@ 7

Changing the page size

You'll set the page size to accommodate the final printed
map.

1. Right-click on the page, outside the data frame, and click

Page and Print Setup (if you right-click inside the data
frame, you open the Data Frame Properties dialog box).

PRESENTING THE RESULTS

2 Changs L

Toogke Diak Mode
2 .

a5l 1o

The Page and Print Setup dialog box appears. The Use
Printer Paper Settings box is checked, indicating that
ArcMap will automatically detect the printer’s page size.

The city has another printer that is capable of printing
D size (22 x 34 inch) pages, so you don’'t want the page
size to be the same as the default printer.
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2. Uncheck Use Printer Paper Settings.
3. Click Size and click PostScript Custom Page Size.

. Click the Standard Sizes dropdown arrow and click
Custom.

. Type*“34” in the Width text box and type “22” in the
Height text box. Make sure the units for each are set to
inches.

Now the virtual page for the map will be
22 x 34 inches—D size.

You want the map poster to be wider than it ishigh, so
change the page orientation.

6. Click Landscape in both the Paper and Page panels, then

click OK.
Page and Print Setup [ 7] <]
[~ Printer Setup
Marne: [ wTvPOLama =] Propeities..
Status: Toner Low
Type: HF Laserlet 4100 PS
“here: Il a:raw)
Camments:
 Paper
Sz [FostScript Custom Fage Siz= =] | | ] Pinter Paper

Source: Automatically Select a1 I I Printer Margins
Map Page (Page Layout)

Orientation: 1 Poilrait @ Landscape -
Sample Map Elements
r~ Map Page Si
e———r Use Printer Paper Seftings
~Pag
3.4

Standard Sizes: Custarn Jd | e

,ii ,L\ =3
Width 34 Inches = ’Kﬁ /
Haight: 22 Inches - '

s 6

I™ Ghow Frinter Margine on Layout 1) Sgale Map Elements propottionall ta changes in Pags Gize

Cancel

= Portrait

Orientation:
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ArcMap adjusts the size and orientation of the page.
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You'll usethe existing dataframe to display the suitable
parcels. In the next steps you'll resize the data frame and
make a copy of it to display the city overview map.

Resizing the data frame

First you will make this data frame smaller.
1. Click the Select Elements button.

®Q

WKk Ea
Ar wu

" @
e

Select
L ’T—iElements
o &

& 7
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2. Right-click near the middle of the dataframe and click
Properties.

1 i I ]
¥ o a a
Cowle
Cul+C
# Dialate i
Graphic Operations  »
Crder L3
o 3 a
» F
»
¥
35/ ;FI

The frameis highlighted, selection handles appear at the
corners and sides of the frame, and the Data Frame
Properties dialog box appears.

3. Click the Size and Position tab.

You can move and resize elements on the page by clicking
and dragging the whole element or one of its selection
handles, or you can set the position and size by typing the
valuesin page units in the Data Frame Properties dialog
box. You'll set the size and position of the first data frame
explicitly by typing the values.

You want the upper-left corner of the data frame to remain
where it is, but resize the data frame to be 12 by 9 inches.

4. Click the upper-left anchor point in the Position panel.

5. Inthe Size panel, type“12in” in the Width box and
“9in” inthe Height box. Click OK.

PRESENTING THE RESULTS

Data Frame Properties

General | DataFrame

Labels I Annotation | Extent Rectangles | Frame

—Fosition

| Coordinste System | Numination

| Grids

HE

Size and Position

® 31875 in
v 204375 in
I As Oftset Distance
Anchor Paint
o~
=0

Sicith, 12in
Height Fin

[ As Percentage

[~ Preserve Aspect Ratio

oK I Cance

Apply

a a
R
i I
L
a a

The data frame is resized, and the layers are scaled
downtofitinside.
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Copying the data frame

Now you’ll make a copy of the data frame to contain the
city overview map.

1. Click Edit and click Copy.

File |Edit Yiew Insert Selection Tools Window Help
2 Undo Data Frame Properies  Cirl+d

NS =T ] Eft]
# Cut Ctrl+

=) Paste Crl+

2. Click Edit and click Paste.

The copy of the data frame is pasted onto the map on
top of the original dataframe.

3. Click on the data frame and drag the copy to the right of
the original.

Both data frames display the same layers.

=} =] a
st oot '% stieer oot
b :m a % b :m a
i i
o o o
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You'll use the new data frame to show the position of the
project area with respect to the rest of the city and the
original one to show all of the suitable parcels. You'll add a
third data frame to show the highly suitable parcels, but
first rename the other two.

Renaming the selected data frame

Thetable of contentsis divided into sections by data frame.
Both data frames in the table of contents have the same
titte—L ayers (the default)—because you copied one to
create the other.

The data frame that you have just pasted onto the map is
still selected—you can seeits selection handlesin the
Layout view.

1. Scroll through the table of contents until you see the
Layers heading in bold type.

Thisisthe data frame you just added. The bold type
identifies this data frame as the selected data frame.

2. Click the bold Layers heading in the table of contentsto
select it.

E}= Layers
= alternate site

(|
= O junction0Zhbuf

(.
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3. Click Layersagain to highlight the name.

If you click twice rapidly—a double-click—on the name
of adataframe, you will open the Data Frame
Properties dialog box. You do not need to change any
properties of the data frame at the moment, so if you get
thisdialog box, just click Cancel and try again.

|

Bl = Layers

=] alternate site

(|
= O junction0Zbuf

7

You can now type a new name for the data frame.
4. Type “City Overview” and press Enter.

|

= EllCity Overview |

=] alternate site

(|
= O junction02buf

7

Renaming the original data frame

Now you'll rename the other data frame.

1. Scroll through the ArcMap table of contents until you
see the Layers heading.

2. Click Layersto select the data frame, then click it again
to highlight the name.

PRESENTING THE RESULTS

B £ City Overview =
=] alternate site

[
= O junctionlZbuf

7

Bl B junction point
=]
B O parceldzsel

(|
B O riverl3exp

= parcelllmrg
(|

= O strests

B £ Layers e

B alternate site

(|
= O junction02buf

3. Type “Study Ared’ and press Enter.

= Al Study Area

=] alternate site

[
= O junctionlZbuf
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Inserting a new data frame 3. Rename the data frame by typing “Best Parcels’, then

Now add the third dataframe, which will show the highly press Enter. |
suitable parcels. You'll do thisby inserting anew data You want the new data frame to be the same size as the
frame rather than copying an existing one. others (12 by 9 inches) and positioned below the Suitable

Parcels data frame, so you'll resize and moveit.
4. Right-click inside the new data frame on the map and

1. Click Insert and click Data Frame.

Eile Edit View |lnsert Selection Tools Window Help click Properties.
5. Click the Size and Position tab.
g Title . . ) .
- 6. Double-click inthe Width text box and type*“12in”, then
double-click inthe Height text box and type“9in”. Click
OK.
The new data frame appears as the selected data frame
in the center of the map and is listed at the bottom of the DEGIEEEERTperEs =
General | Data Frame | Coordinate Systam | lllumination | Gridls |
table Of Contents’ namaj Nelv Data Frame 2 Labels | Annotation | Extent Rer:taangleii | Frame Size and Positian
*_waler projectmed - ArcMap = rPoston —————————— S
Eie Edit Yiew lhaer Selecton Tooh Window Hel s 12325in Wiiddth 12 m~|
-_— @’"""fl“"‘?P P T S | X 149546 0n Height HmJ 0
) L_ = ™ Ag Offset Distance ™ As Percentage
= P Sredy Aren 1 Anchor Point [~ Preserve Asped Ratio
B aremans she _
o _. T,
S a -
—a- |
a e a
=0
- a e a
# p ]
O shews
i New Dot Frame 7 2 i
=
" - *0 . » B
zm. D'A':’ZF,:"J—jm—l";pﬁu Al . _!—J Ok I Cancel | Apply |
- 11.76 2694 Inches

The data frame is now the same size as the others.
2. Click New Data Frame 2 in the table of contents to

select it, then click again to highlight the name.
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7. Click and drag the dataframe so it is positioned below
the Study Area data frame. It's OK if it's not lined up
exactly—you’'ll align the data frames later.
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=} 0 a
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i
a a
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The dataframeis currently empty. You'll copy the layers
you need from the Study Area data frame later, after you've
changed their symbology.

8. Click File and click Save to save your map so far.

PRESENTING THE RESULTS

Through the rest of the chapter, you'll want to periodically
save your map in case you need to stop or take a break and
come back to it. We'll remind you at the end of each
section, but you may want to save more often.

At this point, you' ve added the three data frames to create
the basic structure of the map. Now you’ll modify each
data frame to display the necessary layers. In the next step
you'll change the contents of the city Overview data frame
to show the location of the suitable parcels with respect to
the rest of Greenvalley.
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Creating the overview map

You want the City Overview data frame to show where the
suitable parcels are relative to the rest of Greenvalley.
Because most Greenvalley residents are familiar with the
major streets of Greenvalley, you can use the streets to
orient the map readers. You'll also display the river and the
elevation grid so people can see that the study area
containing the parcelsis near theriver and in the low-lying
area. Later you'll add a rectangle showing the location of
the study area.

To create the map, you' [l remove the unnecessary layers
from the City Overview data frame, change the extent of
the area displayed in the data frame, and change the way
the streets are displayed. Then you' Il change the way the
river isdisplayed and, finally, add the elevation grid layer
underneath.

Removing unnecessary layers from the data frame

It is often easier to work with the datain a given data
framein Data view, particularly when the layout contains
several data frames.

1. Click inside the City Overview data frame on the map
page to select it.
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2. Click View and click Data View.

File Edit |%iew Insert Selection Tools YWindow Help
g O
ﬁ Layaut Wiew

On amap with multiple data frames, switching to Data
view shows you the data for the currently selected data
frame. In this case, the selected data frame is City
Overview.

3. Scrall to the City Overview data frame in the table of
contents, if necessary.

4. Click alternate site under the data frame heading in the
table of contents to select it.
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5. Pressthe Ctrl key and click the following layers to select
them aswell:

* junction02buf
* junction point
e parcel02sel

» parcel0lmrg

6. With thelayers selected, point to one of the highlighted
layers, right-click, and click Remove.

B £ City Overview =
= alternate site

ERW junction0Zkbuf

= junction point

Efm parcellZsel :
CoRy

EI E Remaowve
& Group
<& Zoom To Layer

= O riverl3exp

Yisible Scale Range  »

.E| parcelllmry
e ey e e
(I
™ Properties..

= O streets ||

The layers are removed from the map. You could have
left the layersin the data frame and just not displayed
them, but it's easier to work with the data frame without
the layersin the table of contents.
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You should now have only streets and river0O3exp in the
data frame. Neither are currently displayed. If any
additional layersremain, removethem aswell.

7. Click the check boxes next to river03exp and streetsto
display them.

8. Click the Full Extent button on the Tools toolbar.
Thiszoomsto thefull extent of the remaining layers.

(]

Showing the major streets

The streets layer shows al of the streets of Greenvalley.
Displaying only the major streets will be sufficient for
showing the location of the suitable parcels and, in fact,
will make the map easier to read. You'll modify the
properties of thislayer to simplify the representation of the
streets.
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1. Double-click streets under the City Overview data frame
in the table of contents.

x
1=

= £ City Overview =
= riverl3exp

Double-clicking alayer isaquick way to get to its Layer
Propertiesdial og box.

2. Click the Definition Query tab.
3. Click the Query Builder button.

Layer Properties []=]
Gonwral | Source | Selocton | Dwplay | Symbology | Fieids  Dssrian Cuery | Labiols | Joms & Retates |
Dicfirstion Cuery:

o | cecal || s |

The Query Builder dialog box appears. It's similar to the
other query dialog boxes you’ve already seen.

The Greenvalley streetsin this database belong
to three classes. Classes 3 and 4 are mgjor streets; class 5
streets are smaller streets. You will select the major streets.
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4. Double-click [Type].
5. Click the less than or equal to button (<=).
6. Type“4”, review the query expression, then click OK.

Query Builder 2] x|
Fields Unigue sample values
[FID_1] - | o | wel| 5
[NARE] 4
[Shape_Length] > | > | And | 5
[Type]
< | < | Or |
o |
4| | vl SOL Info... | Complete List
SELECT * FROM Transportation.street_arc WHERE:
[Type] <=4
Clear erify Help | Load... | Save.. |
OK | Cancel |

The query expression is added to the Definition Query
tab of the Layer Properties dialog box. It should ook
likethis:

[Type] <=4
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7. Click OK onthe Layer Properties dialog box. Now you can zoom to the area covered by the major

Streets.
Layer Properties [2]x]
General | Sourcs | Selection | Display | Symbology| Fields  Defition ey | Labels | Joins & Relates | 8. Ri ght-c”ck streetsin the table of contents and click
Definition Query: Zoom To Layer

[Type] <=4

Changing the street symbol

Because you have not yet specified a symbol for the
streets, they are drawn in arandomly selected color. You
want the streets to be drawn with a simple black line.

1. Inthetable of contents, click the line symbol below the
streets layer (you may need to scroll through the table of
contents to locate it).

Note that streets are also in the Study Area data
frame—make sure you' re working with the layers under

ok || cancel || mmy |

Only the major streets are displayed—the smaller streets the City Overview data frame.

are | eft off the map. Using Definition Query isaquick

way of showing only certain featuresin alayer without oo x|
. . = ity Overview =

selecting them and creating a separate layer. 2 © riverie
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2. Click the Major Road symbol and click OK.

Symbol Selector [21x]
Categony: IAH j P
— —_— _— _—
Highway Higjhnaay Exprassway  Exprassway
Famp Famp
 Optiong———+————————
e —_— Colar. -|-
Collector Pesidential s
150
Street Street ety
— —_— = —
Railroad River Eoundary, Eoundary.
Mational State
_____ - - - Properties. |
Boundary,  Boundary. City  Boundary, Bioundary.
County Military ... Meighborhood Mare Symbols ‘|
Save | Reset |
e — —_— E
o . . . =l ok | Gancel |

The mgjor streets of Greenvalley are now drawn on the
map with ablack line.

Displaying the river and elevation layers

You also want to display the river and elevation grid so the
city council and public can see that the study area was
chosen based on its proximity to theriver and itslocationin
alow-lying area.

1. Click theline symbol beneath the riverO3exp layer name.
2. Click the River symbol and click OK.
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Symbol Selector i E3
Categony: IA” j —Preview
— [R— —_— —_—
Highway Highway Expressway  Expressway
Ramp Famp
Optiong———
— — — coor -
Major Road  Anerial Street Collector Residential 100 -
Street Street Ll
B ®
Railroad Eaundary, Eaundary,
National State

Theriver is now drawn with ablueline.

3. Click the Add Data button, navigate to the City_layers
folder, and click elevation_grid.lyr. Click Add.

Add Data E
Loak in: I@ City_layers j EI = 1T

& fiond, zone it

@ streets.lyr
MName: Ielevaﬂon_gr\d Iyr Add
Show oftype IDatasels and Layers (*lyr) j Cancel

If you get a warning message about the coordinate system
for the layer, click OK.

The elevation grid is added to the dataframe and is
displayed using the colors you specified when you created
the layer.
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The City Overview should now display thefollowing layers,
listed in thisorder in the table of contents:

e riverO3exp

o streets

» devation

4. Click View and click Layout View.

The City Overview data frame on the map now shows
the mgjor streets, theriver, and the elevation grid.
ArcMap attempts to center the layers in the data frame.
Sincetheriver isalong thetop edge, it isonly partially
visble.

a- <G4
[ 3

a o a

5. Click the Pan tool on the Toolstoolbar.
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6. Click in the data frame and drag the layers down so the
river isvisible near the top of the data frame.

e B — -1
= ——
1 L_ I _I

C | B l 1
o |

L A |

B
o =
a T |] |D

" |
[} a

Later in the chapter you'll add arectangle to this frameto
show the location of the study area.

7. Click Fileand click Save to save your map.

In the next step, you'll make the necessary changes to the
Study Area data frame to show the suitable parcels.
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Creating the map of suitable parcels

This map will show suitable parcels shaded in one color and
all other parcelsin another color. It will also show the
location of the wastewater junction, along with the 500-
and 1,000-meter buffers around the junction. The map will
aso include the alternate site, shaded using a diagonal
hatched pattern, and will display the river to help orient
map readers to the location of the parcels.

Setting the display environment

1. Click the Select Elementstool on the Toolstoolbar.
2. Click the Study Area data frame on the page—the onein

the upper left.
a a
Mm | 3 L
I m [0l a
a a

The dataframe is selected and highlighted on the map,
and the data frame name is shown in bold type in the
table of contents. To make it easier to see the data
you' re working with, switch to Data view.

3. Click View and click Data View.
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You'll bedisplaying all thelisted layersin thisdataframe,
except streets, so remove the streets layer.

4. Right-click streetsin the table of contents and click
Remove.

The data frame should now contain the following layers,
listed in thisorder in the table of contents:

» alternate site
 junction02buf
e junction point
e parcel02sel
e riverO3exp
e parcel0lmrg

If the data frame contains any other layers, you can remove
them.

Currently, alternate site, junction point, and parcel01mrg
should be displayed.

Changing the symbol for the parcels

You'll use the parcel01lmrg layer as a background layer.
Thislayer contains all the parcelsin the study area. The
foreground data in this data frame will be the layer
containing only the suitable parcels (parcel 02sel). It will
display on top of the parcel01mrg layer.

1. Right-click parcel01mrgin thetable of contents and click
Zoom To Layer.

The parcelsfill the dataframe.
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You want to emphasi ze the suitable parcels when you draw
them on top, so change the color for the parcelsin this
layer to alight shade.

2. Right-click the parcel01mrg layer in the table of
contents and click Properties.

3. Click the Symbology tab.
4. Click the Symbol button.
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5. Click theFill Color dropdown arrow and click Blue Gray
Dust.

Blue Gray Dust

6. Click OK.
7. Click the Display tab on the Properties dialog box.
8. In the Transparent text box, type “70”".
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That will set the parcel fill color to be alighter shade of
the Blue Gray Dust color.

9. Click OK.
The parcels are now drawn in alight blue-gray.

Displaying the suitable parcels

1. Check the box next to the parcel02sel layer to display it.

2. Click the symbol box beneath parcel02sel.

x|

= BestParcels

= £ Study Area
=] alternate site

O
B O junctiondZbuf
(|

=] junction paint
=]
5| parcellZsel

0 2]
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Dust.

kore Colars...

3. Click theFill Color dropdown arrow and click Blue Gray

. Click OK on the Symbol Selector dialog box.

Now the suitable parcels are drawn using a medium
blue-gray, a darker shade of the color the rest of the

parcels are drawn with.

L]

LHLL

=
I
|
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Changing the symbol for the alternate site

Right now the alternate site is drawn using the default color
ArcMap selected when you created the layer. You'll draw it
using gray diagonal hatching so it is visible but doesn’t

detract from the suitable parcels.

1. Click the symbol box beneath the alternate site layer to
display the Symbol Selector dialog box.

2. Scroll to the bottom and click 10% Simple hatch.

Symbol Selector HE
Category: I All j [ Preview
] ] # q =
Scrub 1 Gragsland Seattered Sand
Trees 1
W 7
~Options
A /A "
Water Resenair Wetlands Fill Calar -
Intermittent -|
B Oulline Width:  [040 =
Mangrove Glacier  Snowfield/lce  JJE Qutline Color. -|-
10% 10% Ordered Linear Rectangular [ i
Crosshatch Stipple Gradient Gradient —iopates |
More Symbols v|
D Bave | Beset |
Circular
Gradient = o | Cancal |
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3. Click theFill Color dropdown arrow and click Gray 40%.

— Options

Fill Color:

Outline YWidth:

Qutline Colar:

Fropertie:

| Mo Calar |

Ooo0oooooooo
OE000000OEEE
OEEOD0OENCOEEEE
CEEEOONDEEENE
Nkl T
ho EEEEEEEN
DDDDDDDD
EEO00000EEEE
EEENOCODDEEEE
EEEEEEEEENEN

Mare Sk

More Calars. ..

4. Click OK.

The picture redr

aws with the gray diagonal hatching.

]

g |
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Displaying the river and the wastewater junction

You'll also want to display the river and wastewater
junction to show where the suitable parcels are in relation
to these features. You know how to change the symbol ogy
for alayer at this point, so we'll just give you the major
steps. If you need help, review the specific stepsin the
previous sections.

Display the riverO3exp layer and draw it using the same
symbol you used for the river in the City Overview data
frame.

The wastewater junction should already be displayed. Click
the point symbol underneath the layer to display the
Symbol Selector dialog box. Click a symbol of your
choosing. You can use the Color dropdown arrow to change
the color if you like. Use the arrows in the Size text box to
set the size to 14 (points).

Symbol Selector
Categony | All j ~Previgw
® n A * ]
Circle 1 Square 1 Triangle 1 Pentagon 1
—Options
[ ) . . O Calor -|v
Hexagon 1 Octagon1  Fnd Sguare 1 Circle 2 e 2
Angle: oo =
] A o @

Suare 2 Triangle 2 Pentagon 2 Hexagon 2

@ (5] ® =

Octagon 2 Rind Square 2 Circle 3

Properties...

Square 3

Save | Besat

|
More Symbols v|
|
|

» - @ . @ ) _ @ . = Ok I Cancel
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Displaying and labeling the junction buffers

Finally for thismap, you'll want to display and label the

500- and 1,000-meter buffers around the wastewater

junction.

1. Click the check box next to the junction02buf layer to
display it.

Now you'll label the two buffers by adding text to the data

frame. You can also label features using a value stored in

the attribute table. You'll do that later, on the map of highly

suitable parcels.

2. Click the New Text button on the Draw toolbar.

Drawing = [ &3] O~ (A7) =

New Text

The cursor changes to a crosshair and an A.
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3. Move the cursor next to the upper-right edge of the
inner buffer circle and click.

A text box appears.
4. Type “500 meters’ and press Enter.

00 meters

I

Thetext box isstill active and highlighted with abox.

5. Click the Bold button on the Draw toolbar to make the
text appear in bold type.

RIS

Bold

If you make amistake, simply click the text to select it,
press the Delete key on the keyboard, and start over.

6. With thetext still selected, click and drag it to reposition
it away from the outer buffer circle, if necessary.
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7. Add the second label, 1000 meters, in the same manner.

10
Y
{l é__ '.

=

8. Click View and click Layout to switch back to layout
view and display your map at this point.

9. Click Fileand click Save to save your map.

You' ve completed two of the maps. In the next section
you'll create the map of the highly suitable parcels.
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Creating the map of highly suitable parcels

The third map will focus on the highly suitable parcels,
color coding them by their distance from roads and the
wastewater junction. You'll also label each parcel with its
assessor’s parcel number (APN) so people can associate
the parcels on the map with the parcel report you'll create.
Finally, you'll label the alternate site with its area.

You' ve already changed the symbolsin the Study Area data
frame for several of the layers, so you’'ll copy the layers
you need from that data frame into the Best Parcels data
frame. Then all you'll need to do is change the color coding
for the highly suitable parcels and label them.

Copying layers from the Study Area data frame

Now you can copy the layers you need into the empty data
frame. Since the changes you need to make to the layers are
minimal, you can continue to work in Layout view. The map
will be updated as you make the changes.

The order in which you add the layers to the data frame
determines the order in which they are drawn, with the
most recently added drawn on top. To maintain the correct
order, copy them in the reverse order to the order that they
appear in the table of contents.

1. Right-click the parcel01mrg layer under the Study Area
data frame in the table of contents and click Copy.

=] parcelllmrg | | |H
Beicopy |
= ¥ Remove
Open Attribute Tahle
= £F City Overview .
Jains and Relates 4

= riverl3exp

<& Zoom Ta Layer
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2. Right-click the Best Parcels data frame in the table of
contents and click Paste Layer.

5 L.

= BestParcely

+ Add Data..

B £ Study Area a¢ New Group Layer
Bl b alternate : By Copy

| g Paste Layer

¥ Remove

Ctrl+C

=] junctionz

Set Reference Scale

The parcel01mrg layer is added to the Best Parcels data
frame and appears on the map.

Now copy the rest of the layersyou need, in this order:
e parcel02sel

e junction point

» alternate site

The Best Parcels data frame should now display these
layerslisted in thefollowing order in the table of contents:

» alternate site
e junction point
e parcel02sel

e parcel0lmrg

Creating the layer of the highly suitable parcels

Tomakeit easier to display and |abel the highly suitable
parcels, you’'ll select them and create a new layer in the
dataframe. You'll do this by creating a selection
expression. In Layout view, queries are performed on the
selected data frame. You have been adding layers to the
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Best Parcels data frame, but it is not the selected data
frame—Study Area is selected. Before you can query the
parcels layer, you have to select the Best Parcels data
frame.

1. Click the Best Parcels data frame on the virtual pageto
select it.

Now you can select the highly suitable parcel s—those
within 50 meters of aroad and/or 1,000 meters of the
wastewater junction. These parcels have values greater
than O for either or both the ROAD_DIST and
JUNC_DIST fields.

2. Click Selection and click Select By Attributes.

File Edit “iew Insert |Zelection Tools Window Help |
Select By Attributes...

&0 SelectBy Location...

&y select By Eraahics

The Select By Attributes dialog box appears.
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3. Click the Layer dropdown arrow and click parcel02sel.
4. Double-click ROAD_DIST intheFieldslist.
5. Click the greater than button (>).
6. Type“0’.
7. Click Or.
8. Double-click JUNC _DIST.
9. Click the greater than button (>).
10. Type“0".
Select By Attributes B
Cuery Wizard...
Layer: Ipar:eID2sel j
Wethod : ICreate & new selection j
Fields Umque values:
PERMETER" _| _| prd || 1000
g [ ([ [
LANDUSE" I O
"ROAD_DIST"
"JUNC_DIsT
sQLinfo.. | Complete List
SELECT * FROM parcellzZsel WHERE:
"ROAD_DIST" > 0 OR "JUNC_DIST" > 0
Clear Werify Help Load.. Save.. |
S e |
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12.
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The selection expression should look likethis:
“ROAD_DIST” >0 OR “JUNC_DIST” >0
Click Apply, then click Close.

Now the highly suitable parcels are selected, and you
can create a separate layer containing them.

Right-click parcel02sel in thetable of contents—under
the Best Parcels data frame—point to Selection, and
click Create Layer From Selected Features.

- I

parcaliZss|

Copy
= * Remove
= M parcellImid @ Open Afribute Takle
(] Joing and Relates 3
<& Zoom To Layer
B £ Study Area Yisible Scale Range 3
E ahemets sitg > @ Zoom To Selected Features
a3 Label Features [ Clear Selected Features
= junction02hbu Convert Labels ioAnnotaticn @ Switch Selection
O 5? Corvert Features to Graphics... E SelectAll
X . Data 3 Copy Records For Selected Features
= junction poin
Sawve As Layer File Annotate Selected Features
o om Selected Features

Properties..
=] parcell2sel T

ArcMap creates a new layer in the Best Parcels data
frame that contains the selected features. The default
nameis parcel 02sel selection. You will renameit to
“highly suitable”.

13. Click parcel02sel selection in the table of contentsto
select it, then click again to highlight the name.

14. Type “highly suitable” and press Enter.

x|

B £F Best Parcels -
=l highly suitable
[
=] altermate site

£

The layer isrenamed in the table of contents. Now you
will change the way it is symbolized and add the parcel
identification numbers as labels on the map.

Color coding the highly suitable parcels

You'll color code the highly suitable parcel s based on both
their distance from roads and from the wastewater junction,
using the ROAD_DIST and JUNC_DIST fields. There are
five possible pairs of values:

e Lessthan 500 meters from the junction and |less than 50
meters from aroad (junc_dist = 500 and road_dist = 50)

* Lessthan 500 meters from the junction but more than 50
meters from aroad (junc_dist = 500 and road_dist = 0)

* 500 to 1,000 metersfrom the junction and less than 50
meters from aroad (junc_dist = 1000 and road_dist =
50)

* 500 to 1,000 meters from the junction but more than 50
meters from aroad (junc_dist = 1000 and road_dist = 0)

e Morethan 1,000 meters from the junction but less than
50 meters from aroad (junc_dist = 0 and road_dist = 50)
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These distance values may play a part in the city council’s
decision of which parcelsto buy for the plant site. The
parcels closer to the junction and closer to aroad are the
most suitable, although other factors may come into play in
the decision, such as engineering issues (the slope and soils
on-site) and economic issues (the ownership and assessed
value of each parcel).

You'll symbolize the highly suitable layer so that both
distance values are communicated.

1. Double-click the highly suitable layer under the Best
Parcels data frame in the table of contents.

2. Click the Symbology tab.

Currently, all the parcels are drawn with a single default
symbol.

3. Click Categoriesin the Show box and click Unique
values, many fields.

The Unique values, many fields option lets you color code
features based on combinations of values from up to

three fields. You need only two: JUNC_DIST and
ROAD_DIST.

4. Click the top dropdown arrow in the Value Fields
section and click JUNC_DIST.

5. Click the second dropdown arrow in the Value Fields
section and click ROAD_DIST.

6. Click Add All Values.
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Ganaral | Souca | Salecion | Display Symboioay |Fisids | Deteition Quary | Labats | Joins & Ralates |
0w
s:.,.,‘.,.,. Do 0% using unique values st 3 filds. pee |
- Yalus Fickls [ | Eolor Schome
Jaunc_oisT = B
DA | (5 ]
CNONE» -
Mulliple Aftesbutax
Sym_ | Ve [ Labat [ ount |
vl | ¢l cther valussy <all othar vakess
L]
N L
AddMIVales | Addveues. | | admgead -

ox concel | smy |

Only four pairs of values are listed. Apparently there are no
parcelsin the fifth category (more than 1,000 meters from
the junction, but less than 50 meters from a road).

The pairs appear in thisorder:
500, 50

500, 0

1000, 50

1000,0

The four pairs of valueswill be shown on the map with
unique symbols. You'll draw the parcels within 500 meters
of the junction in two shades of green—parcels near a road
in adark shade and parcels far from aroad in alighter
shade—and the parcels between 500 and 1,000 meters
from the junction in two shades of yellow. The remaining
parcel s—those meeting all the city’s criteria but more than
50 meters from aroad and more than 1,000 meters from the
junction—will be shaded using the same blue-gray you used
in the Study Area data frame.
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Changing the symbol colors — Options

ArcMap uses default colors for the value combinations. You Bill Color - ‘
want to use two shades of green for the parcels within | MNa Colar |
500 meters of the junction and two shades of yellow for ouiinewidth:  OOO00OO0000000
parcels between 500 and 1,000 meters of the junction. e
. Cutling Calar: LUEROCOO0OEEE N
1. Double-click the symbol box next to 500, 50. B ONEELONENNENEN
EEEEEREEEENEN
Layer Properties —.....
General | Source | Selechon | Displey Symbology | Fields | Defrtion Guery | Labiets | Jairs & Relotes | = E g g g r .rein
ihor L"....- using unique values combining up to 3 halds. Impor..
oo P e e i s by | | T TEEEEELTTT
E“!j""""""‘ = {-'“m_n"“\_T ﬂ _| B Popetiec HH A E B EEEEENEN
_Mmmmm“m [<m~..\.;) =] tdare Calors. .
:::.T:'p}n tdore Syrmk ;
[Sym_[Value [Labal Tcou | |
Al charvone> JUNC DIST ROAD_DIST 12
50050 £00.50 4 .
o e e ; il 3. Click OK.
- || 11000, 0 1000, 0 2 m
4. Now select the colors for the other values in the same
= - | . manner. Use the following colors:
500, 0 Lemongrass
ok | caneal | seey |
1000, 50 CitroenYellow
The Symbol Selector dialog box appears. 1000, 0 YuccaYellow
2. Click theFill Color dropdown arrow and click Tarragon ‘ ‘N T ‘
Mo Color Mo Color Mo Color
Green' OOO00ddodooon 0000000000 s DDDDDDDDDDD
OROO00OFHOCOEEN OECOCOO00ONNER| OROOf S E N
DIIIZIIZIII [IEEDO0OOEEEN DIID | § |
DIIIIZIII IZIIIIDIII (ml § Eoimimioiel 0 0 0 |
ENEEEEEEEEER Illlh EN EEEEEEEEEEEN
ENEEEEEENENENENE EEEN II ENEEEEEENEEEN
ED00000CODEEOD EECCOCOO0DODONEES| aE000000EEE S
EEO000CEEEE EECCOCOO0EN EECOCO0O0O0OCOEEEE
HEEENOCOCNEEEENE EEREECODNSEEEE EERNOONEEEEN
EEEEEEEEEEEE  EEEEEEEEEEEN  EEEEEEEEEEEHN
haore Colars.. More Colars... bare Colars...

There are no other values in this case, so you can turn off
the symbol for other values.
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5. Click the check box next to <all other values> to

uncheck it.
Sym | Walue I Label I Count I
e—-ﬂ <all other walues> <all ather values> 1]
<Heading> JUNC_DIST. ROAD_DIST 12
[ 500, 50 500, 50 4

500, 0

1000, 80
1000, 0

500, 0
1000, 80
1noo, o

oo =

You also want to change the legend labels, so keep the

dialog box open.

Changing the heading and value labels

Now you’'ll change the labels that appear in the table of
contents to make them easier to understand. These labels
will also appear in the map legend when you create it.

1. Click thelabel field for the Heading and type “ Distance
to: Junction, Road”. Rather than pressing Enter, which
will closethedialog box, just click in the next label field

to change the label.

Sym... | Walue

| Count |

[ B
5000

1000, 50
1000,0

all othervalues> 0

I <all other values>
<Heading>

Distance to: Junction, Foad

R —

2. Click thelabel field for 500, 50 and type

“<500m; <50m”.
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Sym... | Walue Lahel | Count |
[ |<allothervalues» <all otherwalues» i
<Heading> Distance to: Junction. Road 12
<500m; <50m l
500.0 500.0 1
1000, 50 1000, 50 5
1000, 0 1000, 0 2

. Change the labels for the remaining three symbols.

For 500, 0 type “<500m; >50m”.
For 1000, 50 type “500-1000m; <50m”.
For 1000, 0 type “500-1000m; >50m”.

4. Click OK.
o a a
T
nmL a
o a a

Now the highly suitable parcels have unique symbols based
on distance from roads and the wastewater junction. The
parcels shaded green are within 500 meters of the junction,
and the parcels shaded yellow are between 500 and
1,000 meters from the junction. The dark-shaded parcels—
both green and yellow—are within 50 meters of aroad,
while the lighter shaded parcels are more than 50 meters
from aroad.
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Labeling the highly suitable parcels

Next, you' |l label the highly suitable parcelswith their APN
so they can beidentified in the parcel report. First, zoom to
the highly suitable parcels to emphasize them on the map.

1. Click the Zoom Intool on the Toolstoolbar and click and
drag arectangle around the highly suitable parcels and
the alternate site.

Sinceyou’ re zooming in on the data—not the map
page—make sure you' re not using the Zoom In tool on
the Layout toolbar.

Before you add the labels, you will make sure that the
correct field is used for labeling.

2. Double-click highly suitable.
3. Click the Labels tab of the Layer Properties dialog box.

4. Click the dropdown arrow to select thelabel field and
click APN.

5. Check Label Featuresin thislayer in the upper-left
corner of the dialog box and click OK.

Each highly suitable parcel is now labeled with itsAPN.

236

u
Gonoral| Source | Selecion | Displey | Symbology | Fiskds | Defiiion Guary Lebels |Jains & Folatns |

¥ Label Features in thiz i 6
Mohod,  [Labod all ther foatures the same way =
Al tanhxes will be Iabaled uzing tha options specified.
Test Sting [ 9
Label Bold |25t =l Exprossion
Tt Symbiol
AsBbYylz Symbol....
Cither Options Fre-dafingd Label Stde
Lebel Elacament Opsons Scalo Fagge | Lebel Stdos.._|
ok | casca | sy |

It's hard to see how the labelswill ook sincethemap is
currently scaled down to fit the screen. You can display the
map at the actual sizeto see how it will ook when printed.

6. Click the Zoom to 100% button on the Layout toolbar.

@ & | & E]BB|14%-[||§|“E

Zoom to 100%
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The map is now displayed in the ArcMap window at the
printed size, but you' re looking at the center of the map.

L . S I L g .

.:[n | ) e

7. Click the Pan tool on the Layout toolbar and drag the
map to the upper right until you can see the highly
suitable parcelswith their |abels.

Layout
@ [ 8] B B B[ e foo ] | &

Pan

The Pan and Zoom tools on the Layout toolbar let you
move around the map page, whereas Pan and Zoom on
the Toolstoolbar let you change the geographic extent of
the data displayed in the currently selected data frame.
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b ¢

- |

Thelabelslook pretty good, but they could be alittlelarger.

8. Double-click the highly suitablelayer in the table of
contentsto display the Layer Properties dialog box and
click the Labels tab.

9. Click Symbol.

-

.
b

[Ela

General | Source| | Cispley | ay | Fields | O  Lebets | Joins & Fuslaies |
7 [Label Foaturos inthis layeq
Mathod:  [Label i the features the same way. =
spacihed.
Text Sirng
‘ Label Field: [arrd | Expression..
Taxd Symbol
AaBbyZz Symbal... :,7_ ‘;’
(Cithar Opsans Pre-defred Label Stda :
Label Placement Optans... Scole Ronge. | LobelStdes.. |
ok | Concel
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The Symbol Selector dialog box appears. The labels are
currently displayed using 8 point type.

10. Click the Size dropdown arrow and click 12 to make the
labels 12 point. Click OK.

Symbol Selector [2]=]
Categany: | All -] Preview
‘AaBbYyZz AaBibYyZz
Country 1
—Optioghns——————————————
AaBbeZZ Calor: -‘.
Country 2 i ] B
8 =
WArial 9 -
rial i |
AaBbYyZz 11
B
Country 3 14 -
‘AaBbeZZ Eroperties |
Capital
Mare Symbals |
Save | Reset |
waBbYyiz
= OK. I Cancel |

11. Click OK onthe Layer Properties dialog box.
The labels are now larger and easier to read.

12. Click the Zoom Whol e Page button on the Layout
toolbar to see the entire map again.

@ &5 B B EE @] o] &

Zoom Whole
Page
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Creating the label for the alternate site

The alternate site won't be in the parcel report since it
doesn’'t meet al the city’s current criteriafor a site for the
wastewater treatment plant. However, you want to display
itsarea. You'll 1abel the parcel with itsAREA field using the
Layer Properties dialog box to set the properties before
displaying thelabel.

1. Double-click aternate sitein the table of contentsto
display the Layer Properties dialog box.

2. Click the Labelstab.
3. Click Expression.

Genersl | Source | Selection | Displey | Symbotogy | Fields | Desrivon Guery Labets | Jains & Relates |

I LLabol Faaturss in this layod
Mathod:  [Label o the fentures the same way =]
All features will be labeled usng the optons spechied.
Teed Stng ;
Labal Fieid: [arrd 7] Ewression.— 9
Test Symbal
AaBbYyIz Symbal....
Cthar Opsons Pre-defned Label Stde
Label Flacement Optans... Scole Fange.. | LobelSydes. |
ok | Comwel | |

The Expression Properties dialog box appears. You can
create a Visual Basic or Java™ script to customize the
way labels are displayed. You'll createasimple VB
script to display the area value with a suffix of

“sg meters’. The areavalueis stored in the database
using several decimal places, which you don’t need to
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display, soyou'll round the valueto no decimal places.
You will need to create an expression that looks like this:

Round([AREA], 0) & “ ” & “sq meters”
4. Click inthe Expression box.

5. Typethe expressionin full or type all the characters
except the field name, which you can drag from the
Label Fieldsbox.

The VB Round command has two arguments, enclosed
in parentheses—the name of thefield, AREA in this
case, and the number of decimal placesto round to, 0in
this case. You enclose in double quotes any text you
want to display as part of the label, in this case “sq
meters’. The double quotes with two spacesinside will
ensure there is space between the area value and the
suffix when the label is displayed. You use an ampersand
(&) to connect the elements of the script.

Expression Properties HE
Expression |
—Label Fields:
Drag |shel fields from the list box to the expression.
P
REA LANDUSE
FERIMETER.
PARCEL_1_
FARCEL_1_1
Show Type v| Add Show Walues...

¥ Display coded value descrigtion

—Expression

“Write the expression in the language of the selected parser.
™ Advanced

e Found{[AREAL 0) & " " & "sg meters"

Parser: B Script j Saove.. | Load... | Werify I
QK | Cancel |
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6. Click the Verify button to make sure you entered the
expression correctly.

The Sample label box appears and tells you the
expression isvalid. It also shows you a sample of how
thelabel will look. Note that the value displayed in the
Sample label box is not the actual value of the parcel. If
you get an error message when you click Verify, just
check that you entered the expression correctly, make
any changes, and click Verify again.

Sample label Ed

The expression iswvalid.

4946 s meters

7. Click OK to closethe Samplelabel dialog box and click
OK to close the Expression Properties dialog box.

Now you’ ve specified what will bein thelabel. Next you'll
want to change the way the label is displayed.

Changing the label properties and displaying the
label

1. Click Symbol on the Labelstab.
The Symbol Selector dialog box appears.

2. Click the Size dropdown arrow and click 12 to make the
label 12 point text.

Now the label will be large enough, but it will be drawn on
top of the diagonal hatching and might still be difficult to
read. You'll add a mask around the text so it appears on a
solid background.
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3. Click Properties. 7. Click Symbol to display the mask Symbol Selector dialog

box.
Symbol Selector HE
Category: | Al [ Frevi =
= -Froperties
‘AaBbYyZz AaBbYyZz
o Type ITE!)d Symbol j Lnits IPDimS j
quntry
S Generall FDrmaﬂedTex{l Achvanced Text Mask I e
AaBbYyZz (Celle i
y [ e
Country 2 Size -  MNaone
Arial - & Halo e
AaBbYyZz j A‘ ﬂl e
s I3 Lo |
AP TyZz Propetties -I——e
Capital More Symbols '|
S | Beset |
“aBbYys i i [ 0
2 B 8. Click theFill Color dropdown arrow and click Gray 10%.

— Options
Fill Colar ]

The Editor dialog box appearsto let you edit the text
properties. You can see that the sizeis shown as 12, as

-

you just specified. | il Caler |
) Outline YWidth: OddoOooooooood
4. Click the Mask tab. DDDDDDDDIII
: . : C CemmOoEOEEEE
5. Click Haloin the Style panel. Qutline Color: II DECEEEE
The Preview panel shows you how the text will look. You : : : : : : : : : : : :
want the mask to be wider to block out the hatching in the EOO0O00000O0EEE
: EECOC0D0O00EEEE
aternate site parcel. EERECCDEEEEE
6. Click the up arrow in the Size text box to increase the Propertic: I NN N ENEEEENE
mask width to 4 points. More Syrnk Molre Colors...
You also want the mask to be light gray so it's easy to read
the text.

9. Click OK to close the mask Symbol Selector.
The Preview panel shows that the mask islight gray.
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10. Click OK to close the Editor dialog box and click OK
again to close the text Symbol Selector dialog box.

11. Check Label Featuresin thislayer in the upper-left
corner of the dialog box and click OK.

Layer Properties

General | Source | Selechon | Displey | Symbology | Fields | Defrsion Guery Labels | Joins & Felstes |

© [ Fasiresm el 11)

Method: [Lobel allthe features fie same way. B

All feahures wil be lobeled using the options specied.

[ TeaSting
Label Feld: [47H] = Exprassion..
(- Tt Symbol |
AaBbYyZz Symbol
|-G Opions | 1~ Fre-dafined Label Stde :
Labsl Sades. |

Lobel Placament Opians. | ScaleRange |

ok ] cwed | &

The alternate site is labeled with its area.

12. Click the Zoom In tool on the Layout toolbar and click
and drag a rectangle around the alternate site.

o
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You can see the label with its mask.

P L R AT - B U L S L3 - |
i 29204409 029204410 uI
1016768102
)
F
I 1 263333 <3 et
= -
[aiopa of

13. When you' re done reviewing the label, click the Zoom
Whole Page button on the Layout toolbar to view the
entire map again.

14. Click File and click Save to save your map at this point.

The third map is complete, and the geographic information

you need to present is now displayed in each data frame.

Next, you'll create areport for the highly suitable parcels,

add it to the map, and finish laying out the map by adding

the rest of the map elements.
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Creating the parcel report

You'll create atabular report of the highly suitable parcels
to provide additional information about each. The report
will list the assessor’s parcel number, area, and distance
from the junction for each parcel. You'll group the parcels
by distance from the junction and sort them by size.

First you' |l design the report—specifying what should be
included—then you’ll generateit and add it to the map.

Designing the report

You'll specify the fieldsyou want in the report, then you'll
specify how to group and sort the parcels.

1. Click Toals, point to Reports, and click Create Report.
Selection | Tools “Window Help |

;_fz Editor Toolbar
Graphs 4

Beports

Create Repart...
Geocoding » 1 Crystal Report Wizard...

X% Add Xy Data..

37 Add Route Ewents..

The Report Properties dialog box appears, and the Fields
tab is selected. The other tabs are unavailable since you
haven't yet specified any fields to includein the report.

2. Click the dropdown arrow in the Layer/Table text box

and click highly suitable as the layer to create the report
from.

3. Double-click JUNC_DIST to move it from the Available
Fields to the Report Fields column.
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4. Double-click APN and AREA to add them to the Report
Fields column as well.

% Report Properties JB[=] B3
Field5| Gruupingl Surtingl Summary' Disp\ayl
Laver/Takle: Tahkle of Contents Field:
[ highly suitable =l [JUNC_DIST =
Awailable Fields: Feport Fields:
JUMC_DIST
AP
PARCEL_1_| 2 ﬂ
LAMDUSE _‘I
ROAD_DIST
» Rl
[<T]
T Use Selected Set
Load.. | Save.. | Generate Reportl Cancel | Showe Setting -

Now the other tabs are available.
5. Click the Grouping tab.
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6. Double-click JUNC_DIST to specify this asthe
grouping field.

[_[Of ]

% Report Properties

Fields Grouping | Sorting | Summaryl Displayl

Report Fields:
EAPT Fields | Grouping Intervats | s... |
AREA JUNC_DIST Normal Ao
2
[T

Parcels less than 500 meters from the wastewater junction
will be in one section of the report, and the parcels between
500 and 1,000 meters from the junction will be in another.

7. Click the Sorting tab.

Here you specify which fields to use to sort the records and
how to sort them.

8. Click in the Sort column for AREA and click
Descending on the dropdown list that appears.

% Report Properties JBI=] B3
Fieldsl Grouping  Soting | Summaryl Displayl
“ou can sort recards by up to three fields, in either ascending or
descending order
Fields Sort [ order
MNaone
Descending

Thelargest parcel will belisted at the top for each group.
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You'll need to change the width for the APN column to
make it wide enough to display the full assessor’s parcel
number.

9. Click the Display tab, click Fields, and click APN.

10. Double-click in the box next to Width and type 1. Press
Enter.

% Report Properties =] 3
F\e\dsl Groupingl Sarting | Summary Display |
Settings Propert “alue
Feport Autosize True
Elements Harizantal Alignment  Left
Background Back Color
= Fields Border Maone
H Font Tirnes New Ro.
Height 0.261
Ledt ]
Mo Data Tesxt
Groups
Summary Text APM

ertical Alignment icld|=
Width 1 @

Generating the report

Now have ArcMap generate the report using the settings
you have specified.

1. Click Generate Report.

Sets the width in inches.

Load | Sawve | Generate Reponl Cancel | Show Setting -

The Report Viewer appears. The viewer lets you
preview the report.
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The report looks good, so add it to the map.

2. ClickAdd.

® @b Epot Ak | ooy QG -GG e[
_—

JUNC _DIST
00
S00
500
S00
S00

1000
1000
1000
1000
1000
1000
1000

APN

029204406
029204411
029204412
020204119
025204118

016766101
029204407
016769102
025204410
029204408
025204409
029204402

AREA

4083456088
3850458681
36959.79042
36864.35396
1880267008

40538.8% 16
A0484.20606
3998266727
38340.2576%

38233 8468

36221.444%9
18743.94634

The Add to Map dialog box appears.

= Add to Map

—Fage Range

Current
("' o
Fane

MNurmber of pages: 1

 Pages:

Enter page numbers and/ar page ranges
separated by commas. For example: 1,5.7-10

Faormat; & EMF

0] | Cancel |
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The report isonly one page long, so you will accept the
default settings.

3. Click OK.
The report appears on the map.

4. Click the X button to close the Report Viewer and click
the Close button to close the Report Properties dialog
box.

The Report tool asksif you want to save this report.
5. Click No.
6. Click the Select Elementstool, if necessary.

7. Click and drag the report into position beside the Best
Parcels data frame.

8. Click Fileand click Save to save your map.
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Adding the list of site criteria to the map

So that the public as well as the city council will be aware

of the criteria used for finding a site for the plant, you'll
add atext filelisting the criteria. The city council staff
e-mailed you atext file containing a copy of the criteria.
Thefileis stored in the project folder.

1. Click Insert and click Object.

File Edit Wiew Insert Selection Tools ‘Window Help |

£# Data Frame

fig Title

A Text
Meatline...
i3 Legend

@& Morth Arrow..
= Scalz Bar.
Em Sreale Text
Firture

Dhiject

The Insert Object dialog box appears.
2. Click Create from File, then click the Browse button.

Insert Object HE

oK
" Create Mew
File: Cancel

@ Create from File C\praject|,

CBrowsel | T Link

I Display As lcon

Insens the contents ofthe file a5 an object into your
document =0 thatyou may activate it using the
program which created it

3. Navigateto the project folder, click Site Criteriartf, and
click Open.
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Browse HE

Lookin: I A project j gl

_1Analysis Ewater project mxd
" 1City_layers WaleerJecl.\db
) City_share EwWaterFroject mdb
1 County_share

" State_share

RN wastawatar data rmxd

File name: |S\(e Critetia.rf Open |
Files aftype:  [AllFiles () = Cancel

4. Click OK.

Thetext file is added to the map.

. Click and drag the text to the right of the parcel report.

If you want, you can make the text smaller by using the
green selection handlesto resize the text block. Click the
lower-left selection handle and drag it toward the upper-
right selection handle. Holding the Ctrl key whileyou
drag the handle will reduce the text proportionally. It's
okay if the selection box extends beyond the map page

sinceit won't be visible once the text block isno longer
selected.
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Adding the map elements

At this point you' ve added to the map the content you need
to present to the city council. Now you'll add the map
elements to make the map easier to read and more visually
attractive.

Here are the elements you will add:

* An extent rectangle to show the location of the study
area on the City Overview dataframe

e Map legends

» Scalebars

* A North arrow

e Themaptitle

e Thecity logo

* Map reference information

» Graphic rectangles to create atitle bar and to enclose
the map

Adding an extent rectangle to the City Overview

map

You will add an extent rectangle to the City Overview data
frame that will show the location of the suitable parcels
relative to the rest of the city. Extent rectangles show the
size, shape, and position of one data frame in another data
frame.

First you'll need to select the City Overview data frame.
1. Click the Select Elements button, if necessary.
2. Click the City Overview dataframe to select it.
3. Right-click the data frame and click Properties.
The Data Frame Properties dialog box appears.
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4. Click the Extent Rectangles tab.
You will show the position of the Study Area data frame.
5. Click Study Areain the Other data frames list.

6. Click the top arrow button to move Study Areato the
right list box.

Data Frame Properties (2=
General | Data Frame | Coordinate Systam | lllumination | Grids |
Lahels | Annotation Extent Rectangles | Frame | Size and Position

“ou can add one or more extent rectangles to this data frame. Each rectangle shows
the extent of the data in one of the other data frames and automatically updates if the
extent changes
Show extent rectangle for 6
Other data frames these data frames:
EestParcels > et |
[
>
I~ | Shiow Leader
Lefnler Syt
L
<< +
0K | Cancel | Apply |

ArcMap lets you choose a variety of symbols for the extent
rectangle, but the default black linewill work just fine. If
you want to change the symbol, click the Frame button to
display the Frame Properties dialog box.

7. Click OK on the Data Frame Properties dialog box.
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Data Frama Properies (2] 8. Click the Pan tool on the Toolstoolbar and drag the
Eehma‘-ra\ | Data Frame | Coardinate System | Il\ummannn. I Gr\dfs I Iayers down and to the rl ght Untl| the eﬂtl re extent
ahels | Annotation Extent Rectangles | Frams | Size and Position i L.
You can add one or mare extent rectangles to this data frame. Each rectangle shows reCtangI eisvis bl €.
the extent of the data in one of the other data frames and automatically updates if the
extent changes C - 'j
Show extent rectangle for
QOther data frames: these data frames: m
[BestParcels Erame... |
J |_ Show Leader L ! I__ T _]
LeaderSymbUI | | ]
_(I . —
[ L u |
The city council and public will now be ableto seethe
location of the suitable parcels relative to the major
streets of Greenvalley.
Ok | Cancel | Apply | a a a
The extent rectangle appears in the City Overview data ﬁ S &
frame, showing the position and extent of the Study I» -
Areadataframe, but it’s clipped by the edge of the data o ' : =}
frame. | |
a o a
- a o a
| I— . _‘ Adding the map legend for the City Overview map
a (n]
I L You'll want to add legends and scalebars for all three data
|l ,
frames. You'll select each data frame and create the legend
and scalebar for each in turn. ArcMap automatically
a o creates alegend based on the table of contents for each
dataframe. Once you’ ve created the legend you can move,
resize, and edit it.
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The City Overview data frame should still be selected.

1. Click Insert and click Legend.

File Edit %iew |Insert Zelection Tools Window Help

% Data Frame
frg Litle

A Ted

B Meatline...

Q Legend

B Morth Arrow...

If the Legend Wizard dialog box appears, the ArcMap
option to ‘ Use wizards when available’ isturned on; if
needed, thisoption isunder Options on the Tools menu

on the Applications tab. You can proceed with the

following steps using the wizard. If the Legend Wizard
doesn’t appear and the legend is added immediately to

the map, skip to step 5 below.
[ Choosewhich layers you want o include in vour legend—————————————————
Map Laysrs: Legend hems
riverliexp i > riverl3exp 5
strests strests
elevatian 55 elevation s
=]

Setthe number of columns in your legend 1 3:

Preview

<Back I Dlext > I Cancel

Thewizard automatically lists all the layersin the data
framefor inclusionin the legend. You want all the layers
for this map.

. Click Next.

You don’t need atitlefor the legend, so double-click
Legend and press the Backspace key to delete the text.

Legend Wizard

~Legend Titl

—Legend Titls font properties ——— [~ Title Justification

Color .|.
You can use this to
confrol the justification

Size 37.20 - of the title with the rest of
the legend.

Font [Adal =l

B I u —l ===
Preview

< Back I MNext> I Cancel
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. Click Preview.

The legend is displayed in the center of the map (you
may have to move the wizard dialog box to seeit).
You'll use the default settings for the rest of the legend
properties, so you can exit the wizard at this point.

4. Click Finish.
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5. If necessary, click the selection handle in the upper-right
corner of the legend box and drag it to the lower left
until the legend will be small enough to fit on the page,
to theright of the City Overview dataframe.

verizen p
streets

= T
o

U mene:

resinercz: o pans

6. Click and drag the legend to the right of the City
Overview dataframe.

— kg

i
—w—f b

7. Click the Zoom In tool on the Layout toolbar and click
and drag a rectangle around the legend so you can see it
better.
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IS -

L
i
gk

|

L0
Wizslevaker Treamen| Planl S Aequie menks: 1-I

You'll notice that the text for the river symbol reads
river03exp, and the label for the elevation layer is“Value'.
ArcMap takes the legend text directly from the table of
contents. You want to use more explanatory text in the
legend. Thisis easy to change.

8. Click river03exp under the City Overview data frame on
the table of contents to select it. Click again to highlight
the name.

9. Type “river” and press Enter.

B £ City Overview
-

=] streets
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The legend is updated with the new text.

river

streets

; ;alue J
i High : 773

_3 - Low : 323

v - ol
Now change the text for the elevation layer.

10. Click Value under the elevation layer to select it, then
click again to highlight the name. Type “elevation” and
press Enter.

11. Click the Zoom Whole Page button on the Layout
toolbar to see the entire map again.

Adding a scalebar for the City Overview map

Each of the three data frames on the map is drawn at a
different scale, so you'll need to add a scalebar for each.
You'll add a scalebar for the City Overview data frame
while it's still selected.
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1. Click Insert and click Scale Bar.

File Edit ¥iew |Insert Zelection Tools Window Help |

=F Data Frame
g Title

A Text

g Meatline...

7 Legend...

B Morth Arow...

ﬂ Scale Bar...

Em Soale Texd .

The Scale Bar Selector dialog box appears.
2. Click ascalebar that appealsto you and click OK.

Scale Bar Selector [21x]
Preview

|+

o 50 100 200 Wiles

Scale Line 1

o 50 100 200 Miles

Scale Line 2
Frrrrrrrj
o 50 100 D0 iles
Scale Line 3
| N S ey IR pa—
o 50 100 200 300 400
Stepped Scale Line

o 50 100 200 300 400
[ =t Miles

Alternating Scale Bar 1

Propetties |

More Styles '|

Save | Beset |

100
—JMiles | QK | Cancel |

The scalebar is added to the map.
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3. Click the scalebar and drag it below the City Overview
data frame.

ArcMap knows the scale of each data frame and creates
the scalebar accordingly.

Adding the other legends and scalebars

Now you know how to add legends and scal ebars to your
map. We'll give you the mgjor steps for the other two data
frames, and you can work through the tasks yourself. You
can review the previous sections if you need help with the
specific steps.

Select the Study Area data frame by clicking it. Insert a
legend. You don’t need to include the junction buffers or
the parcel01mrg layers in the legend, so remove them from
the Legend Items list in the wizard. Click each and click the
< arrow at the bottom to move them off the list. You want
the layersto appear in thefollowing order in the legend:
parcel 02sel, alternate site, junction point, and riverO3exp.
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Click parcel02sel in the list and click the up arrow twice to
move it to the top. The layers should now be in the right
order. The legend doesn’t need atitle, so remove it on the
next screen in the wizard. Then preview the legend and
click Finish to add it to the map. If you’ re not using the
wizard, after the legend is added to the map right-click it
and click Properties. Then click the Itemstab to change the
layersthat are displayed and click the Legend tab to

remove thetitle.

Click and drag the legend to the right of the Study Area
data frame. Make the legend small enough to fit between
the two data frames by clicking and dragging the upper-
right selection handle, if necessary.

Changejunction point to junction, riverO3exp toriver, and
parcel 02sel to suitable parcels.

. suitable parcels

* j alternate site J

® junction
—— river
-
_ﬁ 0 1
aistong . o

Insert a scalebar for the Study Area data frame. Use the
same style you used for the City Overview and drag it
under the Study Area data frame; you may want to zoom
and pan on the page to position the scal ebar.
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If you zoom in on the two scalebars you' ve added so far,
you can see that the City Overview map is about half the
scale of the Study Area map.

Select the Best Parcels data frame and insert a legend. You
only need to include the highly suitable parcels, the alternate
site, and the wastewater junction, in that order. Thistime
include atitlefor thelegend: Highly Suitable Parcels. Add
the legend to the map; reduce its size, if necessary, by
clicking and dragging one of the corner selection handles;
and drag it to the right of the Best Parcels data frame,
below the report.

L I L/ PR L L. P L

Highly Suitable Parcels
Distance to: Junction, Road
500-1000m; <50m
500-1000m; >50m
P <500m; <50m
<500; >50m J
| alternate site

®  junction

Finally, add a scalebar for the Best Parcels data frame and
position it below the frame.

Save your map at this point.
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Now you are ready to add a few final map elementsto
finish the map. You'll include a North arrow, a map title,
the city logo, and map reference information. You'll also
add two graphic rectangles to tie the composition together.

Adding a North arrow

You'll place aNorth arrow in the upper-left corner to show
the orientation of the whole map.

1. Click Insert and click North Arrow.

File Edit ¥iew |Insert Selection Tools Window Help
=% Data Frame
g Title
A Text
B Meatline..

9 Legend...
@ INarth Arrow...

= Scale Bar.

The North Arrow Selector dialog box appears.
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2. Click any of the North arrows, then click OK.

North Arrow Selector (2]

Il

‘1@»

ESRIMorth 1

ESRI MNorth 3

¢ 04

N

ESRINorth 4 ESRINorth § ESRI North &
"] N N
I v Praperies. |
ESRIMorth 7 ESRINorth 8 ESRI North 8 e Etie 'l
Save.. | Beset |
N
P F W#EE =l oK I Cancel |

The North arrow appears on the map.

3. Click the North arrow and drag it to the upper-left
corner of the map so it isalittle lower than the top of
the Study Area data frame.

0%
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Adding a map title

Next you'll add adescriptivetitle to the map, placed
vertically along the left side of the page.

1. Click Insert and click Title.

File Edit %iew |Insert Selection Tools YWindow Help

=% Data Frame

</ T

A Text

The text water project appears on the map. ArcMap
uses the name of the map file as the default title.

2. Type “Potential Wastewater Plant Sites”.

3. Onthe Draw toolbar, type*“ 72" in the font size text box

and press Enter.

0 |[asicl Sz =] Bz u

Themap titleisredrawn in 72 point type.
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4. Right-click thetitle, point to Rotate or Flip, and click

Rotate Left.

Potential Wastewater Plant Siteg

& cut Cirlx<
Copy Crl+C
¥ Delete Delate

@ Corvert o Graphics

g Groug

I8t Unigteugs
Graphic Operations
Order

Nudge
Align
Distribute

p
Properties

~ R A

I

wen Uk i Herizantally:

Fotate Right

= Fliperically

Lett

Thetitleisrotated. Now you can place it along the | eft

edge of the map.

5. Click on thetitle and drag it to the left edge of the map
below the North arrow.

[
Fotential Wastewater Plant Sites| =

Al Nored St Crllertz

- (AR 100 m £ e T e e 1 W BT Ik
WATn ST e e preeranie
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Adding the city logo

The map needs to have the city logo on it. You've got a
bitmap version of the logo that you’ ve used for previous
projects stored in the project folder.

1. Click Insert and click Picture.

File Edit “iew |Insert Selection Tools Window Help |

2. Navigateto the project folder.

=% Data Frame
fmg Title

A Tex

£ Meatline...

i1 Legend...
B Morth Arrow...
== Scale Bar..

E= Scale Texd .

3. Click city_logo.bmp and click Open.

Open

Look in:

I 4 project

= 8l & ==

|_1Analysis

|1 City_layers
|_1City_share

|1 County_share
|| State_share
fcity_logo bma

File name:

Icwty_loga.bmp

Qpen

Files of type

IAII Formats

[ e |
j Cancel
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Thelogo is added to the map. You'll need to make it
smaller and move it.

4. Right-click thelogo and click Properties.

T A L A A e, [
el
] « | |
1 = |
1]z 1
] = s I IJ\_
L] = f - —
] o i =
i — E - e
] £ & out Coie ||,
] z Copy (=
] 0 X Delete Delste |
] =z (- & Conver To Graphics betcercee ard parke
7_7 E 22 E (i <)
=
% | I Unsraup o
o Graphic Operations 3
Order 13
E —_—— Nodge :
Align 3
Distribute 3
Fotate or Flip 4
- e o

5. Click the Size and Position tab.

6. Uncheck the As Percentage box and check the Preserve
Aspect Ratio box.

7. Click inthe Width box and type*“2.5in” to make thelogo
2.5 inches wide. Click OK.
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Properties 2] =]

Frame I Picture Size and Position |

—Fosition —Size

| 134548 in Widdth: 25in e
T 149875 in Height 7975 n

™ As Offset Oistance [~ As Percentage —|

Anchor Point: ¥ Ereserve Aspect Ratio J 0
T
5 oG
O

oK I Cancel | Apnply |

8. Click and drag the logo to the lower-right corner of the
map.

e el SHE Crlkrla,
WK ek ot

ot
- Wi 1D m ekers o e £ Irg veas vz hrckn
(vt ST me e pre-brable)

= Efﬁ

comm e m m a

Potential Wastewater Plant Sites =
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Adding the map reference information

You' Il want to add information about the map itself for
reference. At a minimum, this should include the map
projection information and the date. You can also include
your name, as the author of the map, if you'd like.

1. Click the New Text tool on the Draw toolbar.

Dirawing ~ ’TO|D 'ﬂjﬂ|

New
Text

2. Click beneath thelogo.

In thetext box, you'll type the map projection information
on the first line and the date on the second line.

3. Type“UTM Zone 11N, NAD 1983".

4. Pressthe Ctrl key and press Enter to add a line break; if
you press Enter without the Ctrl key, the text will be
added to the map immediately.

sting wastewater junction”

Greenvalley &
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5. Typetoday’s date on the second line.

6. If you'dlike, press Ctrl + Enter again and type your
name.

7. Press Enter to add the text to the map.
Thetext box is till selected. You want to use 12 point type.

8. Click in thetext size box on the Draw toolbar, type“12”,
and press Enter.

In an actual GIS project you might also include the sources
of the data used on the map and the dates the data was
collected, other contributors to the map, copyright
information, and so on.

9. If necessary, click and drag the text to reposition it so it
lines up with the left edge of the logo.

10. Click Fileand click Save to save your map.

Aligning the map elements

So far, you' ve added all the elements to the map that you
needed—the extent rectangle, legends, scalebars, North
arrow, title, and logo—and arranged them on the page.
Before adding the graphic rectangles to complete the map,
you'll want to align the data frames and other map
elements.

1. Click the Study Area data frame to select it.

2. Press and hold the Shift key and click the Study Area
legend, the City Overview data frame, and the City
Overview legend so that all four elements are selected.
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Select the scalebars below the Study Area and City
Overview data frames and use Align Vertical Center.

Select the Best Parcels data frame and its legend and use
Align Bottom.

Select the Study Area data frame and scalebar and the
Best Parcels data frame and scalebar and use Align Left.

Select the City Overview data frame and its scalebar and
use Align Left.

Select the Study Arealegend, parcel report, and Highly
Suitable legend and use Align Left.

3. Click the Drawing dropdown arrow on the Draw toolbar, You may want to double check to make sure none of the

Fotential Wastewater Plant Sites 2=

point to Align, and click Align Bottom. map elements overlap (use the Pan and Zoom tools on the
Layout toolbar) and move any elements accordingly.
|[Brawing = [k & [ O ~ A ~ 7% |[aial 5 Finally, you' Il add two graphic rectangles to make your
4 New Annotafion Target.. map look more polished. The first will frame the title and
: Active Annotation Target  » £t Alignto Margin North arrow, and the second will tie the entire composition
i Group o together.
IS Align Left
I Unigraup
Graphic Operations » % Align Certer i i
phicOp =1 Align Right Adding graphic rectangles
Oirder Ll Align Top . s . . .
Nudge i — First you'll place agraphic rectangle behind thetitle and
g Align Bottam North arrow.
Distribute v 1. Click the New Rectangle button on the Draw toolbar.
The bottom edges of the four elements now line up. You Drawing = ITGJ | O~ A~
can align other combinations of map el ements the same
way. New
Rectangle
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2. Click below and to theleft of thetitle, in linewith the
bottom of the Best Parcels data frame, and drag a
rectangle around the title and the North arrow so the top
of the rectangle is even with the top of the Study Area
data frame.

Potential Wastewater Flant Sites )-=l

The graphic rectangle appears on the map but covers the
title and North arrow.
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3. Right-click therectangle, point to Order, and click Send
to Back.

i

i >~ o |
¥ cut Chl+%
Copy Ctrl+C
¥ Delete Delete
& Canvert To Gramhics
I Graup
ful 121 Unoreup

......

Graphic Operations ~ »
Mudge
Align
Distribute
Rotate or Flip
CHCE' Properties..

3

> Ch Bring Forward
» & Send Backward
13

The rectangle is now behind thetitle and North arrow.

4. Click thedropdown arrow besidethe Fill Color button on
the Draw toolbar.

Av o sv 2~

5. Click alight blue from the color menu.
Therectangleisdrawnin light blue.

The rectangle should encompass the title and North
arrow. If you need to resize the rectangle, just click one
of its selection handles and drag. If you need to
reposition thetitle or North arrow so they fit within the
rectangle, just click and drag them.
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Now you’ll place a second graphic rectangle behind all of
the elements on the page to frame the map and tie the
composition together.

6. Click the Rectangle button on the Draw toolbar.

7. Click at the upper-left corner of the map and drag a
rectangle to the lower-right corner of the map.

The second graphic rectangle appears on the map.

8. Right-click therectangle, point to Order, and click Send
to Back.

The rectangle is drawn behind the other map elements.

9. Click thedropdown arrow beside the Fill Color button on
the Draw toolbar.
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10. Click OlivineYellow on the color menu.

Mo Calar |

Oogoooooo
lh‘---- ]
[ [Olivine Yellowg gy

O
a
[mympmpegey § § § |
|
|
O

IFEEEEEEN
EEEEEEEN
OdofoOoE®=EO
o000 m e mE
OddO0DEEEN
EEEEEEENER

More Colars...

EREEEEOCOCOO [
EEEONEENEEC]
EECONEEEOO

You have completed the poster map for the city council
meeting.

| Fotential Wastewater Flant Sites = ‘

When you produce maps for publication, itisagood ideato
check the final map for errors. This should include
proofreading text, reviewing the symbology to make sureit
isclear, and reviewing the map composition for balance.
You should print the map to verify the colors—this will
also make it easier to do other proofreading work.
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Saving the map and printing it

Now that you have finished laying out the map, you will

save a copy of it. You'll still have the draft map if you need

to make more changes.
1. Click Fileand click SaveAs.

File Edit ¥iew Insert Selection Tools Window Help

T 0 New.. Ctrl+H
= Open... Ctrl+0
H Save Ci+5

#+ 4ddData..

The Save As dialog box appears.
2. Navigate to the project folder.

3. Type “Wastewater Treatment Plant Sites” and click
Save.

Save As (71

Save in: I A project j ﬁl

| 14analysis
|_1City_layers
|_1City_share
|_1County_share

| |State_share

KT wastewater data.mxd
k& water project.mxd

File name IWastewater Treatrment Plant Sites Save

Save as ype: IArcMap Documents {* rrxd) j Cancel |

Later, when you need to view this map again, it will be
available exactly as you have created it.
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If you have a printer connected to your computer, you can
print the map. You created the map as aD size map, so if
your printer will print D size paper, you can print the map at
full size; otherwise, you can scale the map down to fit your
printer.

4. Click Fileand click Print.

5. If your printer doesn’t print aslarge as D size, click
Scale Map to fit Printer Paper. If it does print D size or
larger, skip this step.

Print B

[~ Printer

Marme: WATYPOALlama Setup

Status Taner Low
Type: HF Laserlet 4100 FS

Where. llamaraw

Comments:

Brinter Enging:  |'Windows Printer - Pioperties. I:i Prirter Paperfs] that wil be printed

~ Oukput I mage Gually (Resample Raliol || Map Pags [Page Layou)

i s — [B2] sample Map Elements

b e

Ratio: 1:)3

 Tile Map ta Printer Paper
Lol

£ Tiles o |1 =H o [iE 5

& Scale Map to fit Prirter Paper

MHumber of Copies: 1 =

™ Prink to File Cancel

6. Click OK to print the map.
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Now you have a map suitable for framing or presenting to
the city council. There were alot of stepsin thisfairly
complex map, but aswith the analysis phase, you actually
used asmall set of operations—in this case, assigning
symbolsto features, sizing and positioning map el ements,
and adding text and graphic elements. Understanding how
to perform these basic tasks is the key to creating just about
any type of map. Of course, ArcMap gives you many more
options for creating highly customized maps.

The project isfinished! The city council islikely to ask for
additional analysisand anew map for their next meeting.
Sincethe project database is complete, modifying the
criteriaand rerunning the Gl Sanalysis should berelatively
easy. And since you' ve saved a copy of your map,
substituting the new analysisresults will be straightforward.

You've completed asmall, sample GIS project. While the
scope was limited, the project process and many of the
specific methods and tasks are ones that apply to awide
range of projects you' Il encounter in your GIS work. The
next section lists afew of the many resources that are
available to you as you begin to explore the broad range of
GI S applications and the specific functionality of ArcGIS.
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What's next?

Thisbook provided anintroduction tousingArcGISina
project setting. As you undertake your own GIS projects,
you'll likely find you may need help with specific tasks
that aren’'t covered in this book. You may also need to
employ other ESRI software applications that weren't used
for this sample project.

This section lists afew of the many resources available for
learning GIS, for finding GIS data and sample maps, and
for getting help. It also provides a brief overview of other
ESRI software applications you may find useful.

Learning GIS

There are a number of resources available for learning
about GIS and learning how to use ArcGI'S, including
reference books, workbooks, and courses.

Books

You can use the other books that come with ArcGIS to
learn more about how to use the ArcGI'S applications, how
to build GIS databases, how to do GIS analysis, and how to
customize ArcGIS.

When you want to quickly find out how to do a specific
task, you can look it up in one of four reference books:
Using ArcCatalog, Using ArcMap, Editing in ArcMap,
and Using ArcToolbox. These books are organized around
specific tasks. They provide answers in clear, concise steps
with numbered graphics. Some of the chapters also contain
background information if you want to find out more about
the concepts behind a task. In addition, each book includes
aquick-start tutorial specific to that application.
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If you want task-oriented, step-by-step help creating a
geodatabase, read Building a Geodatabase. This book will
teach you how to take your geodatabase design and
implement it in ArcGIS.

If your job includes designing GI S databases or developing
applications, or if you want to deepen your understanding
of the organization of your GIS, you'll want to read
Modeling Our World. This book provides a broad
conceptual discussion of GIS data models, with examples
to illustrate the theory.

When you're ready to explore GIS analysis in more depth,
read The ESRI Guide to GISAnalysis. This book presents
the basic concepts behind geographic analysis. It a'so
illustrates the most common methods for performing
different types of analysis, using examples from avariety
of GIS applications.

Exploring ArcObjectswill introduce you to the
development tools and environment that are available for
customizing, extending, and creating extensionsfor ESRI
end user applications.

Self-study workbooks

ESRI Press publishes a number of self-study workbooks to
help you learn specific software applications. The books
consist of short conceptual overviews of specific tasks,
followed by detailed exercises framed in the context of real
problems. The books include a CD—ROM containing the
sample data required to complete the exercises. Visit
www.esri.com/esripress for information on currently
available workbooks.
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Instructor-led courses

ESRI offers more than 35 different coursesin various
aspectsof GIS, including coursesin using, programming,
and customizing ESRI software applications; designing and
building geodatabases; and GI S management. Classes are
offered at facilities throughout the United States and
internationally through ESRI distributors. For course
descriptions, class schedules, and registration information,
visit www.esri.convtraining. Outside the United States,
contact your local ESRI distributor for course offerings and
class schedules. To find the ESRI distributor nearest you,
visit www.esri.comvinternational .

Web-based courses

The ESRI Virtual Campus offers Web-based GI'S courses
over the Internet. The courses offer flexibility while
providing hands-on experience and instructional support.
To tour the Virtual Campus and for course descriptions and
registration information, visit campus.esri.com.

Getting information on other ESRI software

There are several ESRI software applications that work in
conjunction with ArcGI S to provide tools for advanced
data analysis and management, including the ArcGIS
extensions, ArcSDE, and ArcIMS®. What is ArcGIS?
provides an overview of the extensions and applications.
You can also visit www.esri.convsoftware/index.html to get
more information. Here is a brief description of each.

ArcGIS extensions

Several optional ArcGIS extensions are available for more
advanced analysis and visualization of GIS data.
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ArcGIS Spatial Analyst provides a broad range of spatial
modeling and analysis features that allow you to create,
query, map, and analyze cell-based raster data.

ArcGIS 3D Analyst™ enables you to visualize and analyze
surface data in three dimensions.

ArcGIS Geostatistical Analyst lets you create a continuous
surface from sparse measurements taken at sample points.
In addition, Geostatistical Analyst includes tools for
statistical error, threshold, and probability modeling.

ArcSDE

ArcSDE allows you to manage geographic informationin
your chosen DBM S and to serve your data openly to the
ArcGIS Desktop and other applications. When you need a
large, multiuser database that can be edited and used
simultaneously by many users, ArcSDE adds the necessary
capabilities to your ArcGI S system by enabling you to
manage your shared, multiuser geodatabasein aDBMS.

ArcIMS

ArcIMS is an Internet mapping system that provides a
framework for centrally building and deploying GIS
services and data. Using ArclM S, you can deliver focused
GI S applications and data to many concurrent users, both
within your organization and externally on the World Wide
Web.

Finding GIS data and maps

You can complete your GIS projects more quickly and
economically by obtaining existing GI S data, when possible.
L ooking at maps others have created using GIS will give
you an idea of the types of projects that are possible with
GIS and ways of visualizing and presenting GI S data, as
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well as possible sources of data for your own projects.
There are a number of sources of both GIS data and maps.

GIS data

Obtaining GIS data for your project can be extremely time-
consuming, especially if you need to create the digital data
yourself. Whileyou will undoubtedly need to do thisfor
some proprietary data, there is much existing GIS data
available from many different sources. Base data, such as
streets and elevation, are available from both private and
public sources. In addition, local organizations are finding
it increasingly useful to publish their data for othersto use.

The Internet makes finding GIS data much easier than in
days past. Two good places to start are ArcData™ Online at
www.esri.convdata/online/index.html and the Geography
Networks™ at www.geographynetwork.com. Both sites let
you search for datasets, download free data, license
commercial datasets, and create dynamic maps online.

GIS maps

A good way to see the types of projects and analyses other
users and organizations are doing with GISisto look at the
maps they create. Each year at the ESRI International
User Conference, users display maps from recent projects
they have completed. Images of many of these maps can
be viewed on ESRI’'s Web site, at www.esri.conm/
mapmuseurnyindex.html. Some of these maps are also
published in the annual ESRI Map Book, whichisavailable
online in ESRI's GIS Store at www.esri.convgisstore.
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Getting support

There are several places to get help with specific issues or
questionswhile doing a GI S project or to get general
support when getting started with GIS. These include ESRI
technical support, other GIS users, and online resources.

ESRI Technical Support

If you have an issue or question related to a specific
function in ArcGIS and are unable to resolve it using the
documentation or online help system, you can contact
ESRI’s Technical Support Group for assistance. Visit the
ESRI Support Web page at support.esri.com. The site lets
you submit arequest for support, search FAQs and other
support documents, download utilities and updates, and
communicate with other usersthrough e-mail listsand
discussion forums.

Support services for users outside the United States are
provided by the international distributor responsible for the
distribution and sales of ESRI desktop softwarein the
user’s country. To contact your distributor, visit
www.esri.com/international .

Conferences and organizations

One of the most valuable resources you'll have asyou
continue working with ArcGISis other GIS users. In
addition to providing help with specific technical
questions, users can offer the depth of their experiencein
organizational and GIS management issues. A good way to
contact other GIS usersin your region or in your field is
through GI S conferences and industry organizations.

GETTING STARTED WITH ARCGIS



Each year, ESRI holds an International User Conference.
The conference lets users from around the world exchange
knowledge and information, get face-to-face technical
support, and see the latest developments in ESRI software.
For information, visit www.esri.com/events/uc/index.html.
In addition, many local and regional ESRI user groups hold
meetings and conferences several times ayear. Visit
gis.esri.com/user support/usergroups/usergroups.cfm for
information, or contact your nearest ESRI regional office
or ESRI distributor.

Onlineresources

There are many online resources in addition to the ones
listed above. A good place to start iswww.gis.com. This site
provides general information about GIS and includes links
to other resources, including professional associations
related to GIS, educational resources, sources of GIS data,
and many other resources.
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