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What if? Software License Agreement
TERMS AND CONDITIONS
This is a legal agreement between you, the End User (either as an individual or an
entity) and What if?, Inc. If you do not agree to the terms set forth in this License
Agreement, return the software and all the items that accompany it, within thirty
(30) days, to the place where they were obtained for a refund of the purchase
price. By using the enclosed software and other materials, you will have signified
your acceptance of the terms and conditions of this Software License Agreement.
What if?, Inc. hereby grants the original purchaser a non-exclusive limited license
to use the What if? software, on the terms and conditions set forth herein. The
provisions of this License Agreement govern the What if? software, the user
manual, and all other written items that accompany the What if? software.
This license is effective as of the time you receive the What if? software and will
continue until you cease all use of the What if? software and return or destroy all
copies thereof. The License is automatically terminated upon your failure to
comply with the terms of this license.
The What if? software is owned by What if?, Inc. It is protected by U.S.
copyright laws and international treaty provisions. This limited license permits
you to use one copy of the What if? software on any computer, provided that at
any time it is in use on only one computer. You may use the What if? software on
a network or file server, provided that access is limited to one user at a time.
Simultaneous use by more than one person is only permitted under the terms of a
separate Site License executed between you and What if?, Inc.
End Users may not:
1.

Make copies of the What if? software or documentation without the
express written permission of What if?, Inc.

2.

Rent. lease, sublicense, lend or transfer the What if? software and
related materials or User rights under this License.

3.

Alter, decompile, disassemble, or reverse engineer the What if?
software, or make any attempt to unlock or bypass the initialization
system used.

4.

Remove or obscure any copyright or trademark notices.

5.

Use the What if? software for commercial time-sharing.

LIMITED WARRANTY
What if?, Inc. warrants that the media on which all Programs are provided will be
free from defects in material and workmanship under normal use and service for
a period of sixty (60) days from the date of receipt. End User’s sole and exclusive
remedy for breach of this limited warranty shall be the replacement of these
media during the warranty period.

This agreement includes the covenant not to bring litigation and is a release of
any claims against What if?, Inc., based on any prior dealing between the parties
in negotiating this Agreement, including but not limited to material or
information given or disclosed in these dealings.
This Agreement shall be construed, governed, interpreted and applied in
accordance with the laws of the State of Ohio, USA. All disputes regarding this
Agreement shall be resolved by binding arbitration in Akron, Ohio, USA, before
a single arbitrator. Both parties agree to the irrevocable reasonableness of this
provision. Each party had representation by counsel or were advised of the
desirability of counsel and consented to the terms and conditions of this
Agreement.
This Agreement is the entire agreement and understanding of the parties hereto as
to the subject matter hereof, and shall not be subject to any change or
modification except by the execution of a written instrument signed by the parties
hereto.
The provisions of the Agreement are severable. If any provisions of this
Agreement are determined by a court of competent jurisdiction to be invalid or
unenforceable under any controlling body of law, then such invalidity or
unenforceability shall not in any way affect the validity or enforceability of the
remaining provisions hereof.
The failure of either party to assert a right hereunder or to insist upon compliance
with any terms or condition of the Agreement shall not constitute a waiver of that
right or excuse a similar subsequent failure to perform any such term or condition
by the other party.
EXCEPT AS WARRANTEED ABOVE, THE SOFTWARE, DATA, AND
RELATED MATERIALS CONTAINED THEREIN ARE LICENSED TO THE
END USER “AS IS,” WITHOUT WARRANTY OF ANY KIND, EITHER
EXPRESS OR IMPLIED, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTEES OF MERCHANTABILITY AND FITNESS FOR A
PARTICULAR PURPOSE.
WHAT IF?, INC. SHALL NOT BE LIABLE FOR INDIRECT, SPECIAL,
INCIDENTAL, AND/OR CONSEQUENTIAL DAMAGES RELATED TO THE
USE BY THE END USER OR ANY END USER OF THE SOFTWARE,
DATA, OR RELATED MATERIALS, ALONE OR IN ANY COMBINATION,
EVEN IF WHAT IF?, INC. HAS BEEN ADVISED OF THE POSSIBILITY OF
SUCH DAMAGE. THE CUMULATIVE LIABILITY OF WHAT IF?, INC.
FOR ALL CLAIMS RELATED RELATING TO THE SOFTWARE, DATA
AND RELATED MATERIALS SHALL BE LIMITED TO THE AMOUNT
PAID BY THE END USER FOR THE PRODUCT.

ACADEMIC LICENSE TERMS AND CONDITIONS
At its discretion, What if?, Inc. may offer What if? software to academic users
under a Limited Academic Site License. Academic institutions and individuals
who purchase the software under this Limited Site License (“Academic Users”)
are subject to the following additional terms and conditions.
The software, documentation and related materials can be used only for
instructional and research purposes by registered students, trainees, and the
instructional and research staff of legally recognized educational institutions.
Use of the product for profit or gain shall be an express violation of the terms
expressed herein, entitling What if?, Inc. to all remedies available in equity or
law, as well as payment for standard license fees.
Academic Users agree to use their best efforts to protect from loss and theft all
software and related materials. Academic Users agree to report all losses to
writing to What if?, Inc. within five (5) working days after discovering that
components are missing. Recurring loss or theft of the software or related
materials shall constitute a serious violation of this Agreement and What if?, Inc.
may, at its discretion, terminate this agreement and exclude the user from future
participation in the Limited Site License program.
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1: Introduction

Overview
The What if? 2.0 Users Guide provides complete information on the
operation, installation, and use of the What if? planning support system
(PSS). Sample screen images are to illustrate the available options at
each stage of using the system. It also describes the information
provided by the system and includes examples of the map and tabular
outputs provides by the system. In addition, the User’s Guide describes
the system’s underlying modeling processes and assumptions and
provides a glossary of definitions for specialized terms used in the User’s
Guide.

1.1 Welcome to What if?
Welcome to the User’s Guide for What if?, an interactive GIS-based
planning support systems (PSS). What if? uses existing GIS data to
support the most important and difficult aspects of the land planning
process: conducting land suitability analysis, projecting future land use
demand, and allocating the projected demand to suitable locations. It can
also be used to prepare long-term projections for future land uses,
population and housing, and employment for census enumeration
districts and for other user-defined areas such as political jurisdictions,
school districts, and traffic analysis zones (TAZs).
What if? provides a single integrated package that allows planning tasks
that now require weeks or even months of effort to be completed quickly
and easily. It is easy to use, customized to a community’s data, concerns,
and desires, and provides outputs in easy to understand maps and reports
which can be used to support community-based collaborative planning
efforts.

1.1.1 System Overview
System Overview

1: Introduction

What if? does not attempt to predict future conditions exactly. Instead,
it is an explicitly policy-oriented planning tool that can be used to
determine what would happen if certain policy choices are made and if
assumptions concerning the future are correct. Policy choices that can
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be considered in the model include the staged expansion of public
infrastructure and the implementation of alternative land use plans or
zoning ordinances. Assumptions for the future that can be considered in
the model include future population and employment trends, assumed
household characteristics, and anticipated development densities.
What if? is a “bottom-up” model which begins with homogeneous land
units or uniform analysis zones (UAZs), applies alternative public policy
choices to these units, and then derives information for the study area
(e.g., population and employment growth trends) by aggregating the
smaller land units. UAZs are GIS-generated polygons which are
homogeneous in all respects considered in the model. Thus, for instance,
all points within a UAZ have the same slope, are located in the same
municipality, are within the same distance of an existing or proposed
highway, and so on.
UAZs are created by using GIS overlay functions to combine all of the
relevant layers of information to define the UAZs to be used in a study
area. The map layers can contain information on natural conditions (e.g.,
slopes, soils, and scenic vistas), existing and proposed infrastructure
(e.g., the proximity to limited access highway interchanges or major
roads and the availability of sewer and water service), and land use
controls such as zoning districts and planned land uses.
What if? combines these layers to produce UAZs which contain
information from each of the constituent layers, i.e., each UAZ contains
information on the slope, the availability of sewer and water service,
planned land use, and so on for all points lying inside of it.
What if? projects future land use patterns by balancing the supply of, and
demand for, land suitable for different uses at different locations.
Alternative visions for an area's future can be explored by defining
alternative suitability, demand, and allocation scenarios.
For example, a “Trend” scenario could determine the effects of
continuing current development policies. An “Environmental Protection”
scenario might consider the impact of policies that severely limit growth
in scenic areas and on land highly suitable for agricultural uses. The
assumptions underlying these and other scenarios can be easily modified
to incorporate the full range of alternative visions for an area’s future.
The results generated by considering these alternative scenarios provide
concrete and understandable expressions of the likely results of a
scenario’s underlying policy choices and assumptions. For instance, the
model might demonstrate that there is insufficient land simultaneously to
accommodate high growth, low residential densities, and strict
agricultural protection policies, thereby forcing the community to choose
between highly desirable, but inconsistent, policy goals.
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1.1.2 System Components
System
Components

What if? is made up of two programs. The first program, which will be
referred to as “the What if? program” in the remainder of the User’s
Guide is used to:
1.

Create the scenarios for estimating the suitability of land, projecting
the demand for land, and projecting future land use, population and
employment patterns that are the core of the What if? system. The
procedures for doing this are described in detail in Chapters 6
through 8 of the User’s Guide;

2.

Manage the non-GIS data, labels, and other project information that
is displayed on the What if? scenario screens. The procedures for
doing this are described in Chapter 5.

The second program, the Setup program, is used to create the project files
that comprise a particular What if? project. The procedures for doing this
are described in Chapter 4.

1.2 Users Guide Contents
Chapter 1. Introduction
Chapter 1:
Introduction

This describes the contents of the User’s Guide and the system
requirements, identifies the available technical support options, outlines
the procedures for installing the program and provides guidelines for
getting started with the program.

Chapter 2. Using What if?
Chapter 2: Using
What if?

This chapter introduces What if? by describing its use with data for a
real community. The sample application demonstrates the functionality
and operation of all parts of the system. All of the screen shots and
sample outputs in this User’s Guide were developed with this sample
application and thus cane duplicated by you.

Chapter 3. Creating GIS Data Files
Chapter 3:
Creating GIS Data
Files

This chapter describes the GIS data files that must be created before
applying What if? to a particular study area. It provides a detailed
description of the required and optional GIS data and the procedures for
converting these data into the format required to use them in the What
if? Setup program.

Chapter 4. Creating Projects
Chapter 4:
Creating Projects

1: Introduction

This chapter describes the procedures for using the Setup program to
convert the GIS data files that are created by applying the procedures
described in Chapter 3 into the project files that are required by What
if?.
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Chapter 5. Managing Projects
Chapter 5:
Managing Projects

This chapter describes the procedures for using the What if | Project
option to enter the information needed to compute the projected land use
demand, to revise the labels that are displayed on the What if? forms,
and to manage What if? projects.

Chapter 6. Viewing Current Conditions
Chapter 6:
Viewing Current
Conditions

This chapter describes the procedures for using the What if | Current
option to view maps and reports that describe current conditions in the
study area.

Chapter 7. Analyzing Suitability
Chapter 7:
Analyzing
Suitability

This chapter describes the procedures for using the What if |
Suitability option to determine the suitability of different locations for
accommodating future land use demands.

Chapter 8. Projecting Demand
Chapter 8:
Projecting
Demand

This chapter describes the procedures for using the What if | Demand
option to project future land use demands.

Chapter 9. Projecting Alternative Futures
Chapter 9:
Projecting
Alternate Futures

This chapter describes the procedures for using the What if |
Allocation option to project future land use, population, and
employment patterns.

Chapter 10. Working With ArcView and ArcGIS
Chapter 10:
Working with
ArcView and
ArcGIS

This chapter provides the information required to use ArcView and
ArcGIS to analyze and view the What if? input and output data. This
information allows you to combine the powerful projection techniques
provided in What if? with the familiar ArcView and ArcGIS display and
analysis tools.

Appendix A. What if? Custom Data
Appendix A:
What if? Custom
Data

This appendix lists the custom population, housing, and employment
data that are available from What if?, Inc. for all block groups in the
United States. These data can be used with local GIS data to project the
population, housing, and employment for census enumeration districts
and user-defined areas for all parts of the U.S.

Appendix B. Creating UNION Files
Appendix B:
Creating UNION
Files
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This appendix graphically illustrates the process of combining GIS
layers to create the UNION file that is required to use the What if?
program.
1: Introduction

Appendix C. Creating Population and Employment
Data Layer
Appendix C:
Creating
Population and
Employment Data
Layer

This appendix describes the procedure for modifying the What if?
custom population, housing and employment data described in Appendix
A and similar data for other countries for use by the What if? program.

Appendix D. What if? Land Uses
Appendix D:
What if? Land
Uses

This appendix describes the Land-Based Classification Standard (LBCS)
developed by the American Planning Association that is used to classify
the What if? land uses.

Appendix E. Computing Land Use Demands
Appendix E:
Computing Land
Use Demands

This appendix describes the computational procedures that What if? uses
to compute the demand for residential, employment-related,
preservation, local, and mixed land uses.

Appendix F. Projecting Population, Housing and
Employment
Appendix F:
Projecting
Population,
Housing and
Employment

This appendix describes the computational procedure What if? uses to
project the population, housing and employment for census enumeration
districts and user-defined areas.

Appendix G. Setup Report
Appendix G:
Setup Report

This appendix describes the Setup report that records how the Setup
program translated the contents of the UNION file into the What if?
project files.

Appendix H. Project Report
Appendix H:
Project Report

This appendix describes the Project report that reports all of the values
that were specified for the What if? Project | Values option.

Appendix I. UAZ Report
Appendix I:
UAZ Report

1: Introduction

This appendix describes the contents of the UAZ file that is created by
the What if? Setup program.
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Appendix J. Data Requirements and Sources
Appendix J:
Data
Requirements and
Sources

This appendix identifies the What if? analysis, analysis area, and
projection options and the GIS, population and employment data that are
required for each option. It also identifies sources for some of the
required data for locations in the United States.

Appendix K. Analysis and Setup Options
Appendix K:
Analysis and
Setup Options

This appendix reviews the analysis and Setup program options that you
can use to adapt What if? to your study area and application. It also
describes the GIS, population and housing, and employment data that
are required to use each analysis option.

Glossary
Glossary

The Glossary provides short definitions for technical terms used in the
User’s Guide.

1.3 Typographic Conventions
The following typographic conventions are used in this Guide:


Text that you are to type and program options and buttons you
may select appear in bold.



Terms that are defined in the Glossary appear in italics and
bold.

1.4 System Requirements
What if? has been tested with Windows XP, Windows 2000, and
Windows 95/95. The system runs on any machine that can operate
ArcView 3.x or ArcGIS 9.x. However, it requires the manipulation of
very large data sets and so it is recommended that it be used with the
fastest available workstation. A fast hard disk is particularly
recommended.

1.5 Technical Support
What if?, Inc. offers one year of free technical support to all new
registered users. These users can obtain this assistance by contacting
dick.klosterman@gmail.com.

1.5.1 What Is and Isn't Covered
What Is Covered

What if?, Inc.’s technical support is intended to deal with questions and
problems pertaining directly to the installation and use of What if?. This
technical support covers the following issues:
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Installation. What if?, Inc. will gladly assist you in installing
What if? on your workstation or local area network (LAN).
1: Introduction

What Isn’t Covered



Clarification. What if?, Inc. will also help answer questions
that are not adequately answered in the What if? documentation.



“Bug” fixes. What if?, Inc. will, of course, work with you to
correct any operational or computational problems you
encounter in working with What if?.

The What if? technical support does not include the following:


Obtaining data. Issues of obtaining the GIS and non-GIS data
required to use What if? are unique to each installation and are
often quite complex. As a result, assistance in answering
questions of this type is not included in the normal support
services.



Preparing plans. What if?, Inc., Inc. is a software company, not
a consulting firm. In addition, the process of preparing local
land use and infrastructure plans are complex and unique to
each local jurisdiction. As a result, assistance in preparing land
use and infrastructure plans is not included in What if?, Inc.'s
normal support services.



Managing community processes. As a software company,
What if?, Inc., Inc. does not have the expertise to help manage
community and planning processes that may employ What if?.
As a result, assistance in dealing with these issues is not
included in the normal support services.



Basic Windows skills. What if? has been designed to be as easy
to use as possible and to correspond closely to standard
Windows conventions. However, its use assumes that you have
already mastered the basics of managing files, running
programs, and the like. If you are new to computers or Windows
and are unfamiliar or uncomfortable with these essential skills, a
number of excellent books and seminars are available to help
you get up to speed.



Basic user training. Of course, we are happy to answer
questions that are dealing with issues that are not covered
adequately in the User’s Guide and online help. However, it is
unreasonable to expect answers to basic users questions if you
haven't taken the time to go through the tutorial or read the
User’s Guide.

1.5.3 For Further Assistance
For Further
Assistance

Assistance with issues that are not included in the normal support
programs may be provided on an extra-free, consulting basis by What if?,
Inc., Inc. or by other cooperating firms. For information on these options,
please contact dick.klosterman@gmail.com.

1: Introduction
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1.6 Program Installation
To install What if? you must first insert the What if? CD in your CDROM drive. The install program will normally start up automatically. If
it does not, automatically you should:


Click Start | Run on the Windows task bar;



Type drive:\Install where drive is the drive letter for your CDROM drive; and



Click OK:

The What if? installation program provides the following options:
1.

Introducing What if? 2.0;

2.

Using What if? 2.0;

3.

Install What if? 2.0; and

4.

Install Drivers.

These options are described briefly below.

1.6.1 Introducing What if? 2.0
Introducing
What if? 2.0

The first installation option allows you to view and, if desired, print a
short paper describing What if? 2.0. You can view this paper by clicking
on the Introducing What if? 2.0 button on the installation form.
The system automatically runs the Adobe Acrobat Reader program if it
has been installed on your machine and displays a white paper that
briefly describes What if? 2.0. If you like you can use the standard
Windows File | Print option to print out a copy of paper. The system
will display an error message if the Adobe Acrobat Reader program is
not installed on your machine.

1.6.2 Using What if? 2.0
Using What if? 2.0?

The second option allows you to view—and print—a short paper
describing the use of What if? 2.0 with the data for a real community.
The document corresponds to Chapter 2 of this Users Guide.
The system automatically runs the Adobe Acrobat Reader program if it
has been installed on your machine and displays a paper that describes
the use of What if? with the demonstration project. The system will
display an error message if the Adobe Acrobat Reader program is not
installed on your machine.

1.6.3 Installing What if? 2.0
Installing What if

As its name suggests, the third option can be used to install the What if?
programs and demonstration project on your computer. To do this you
should:
1.
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Click on the Install What if? 2.0 button on the main
installation screen;
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2.

Click on the Next > button that is displayed after the
installation program is initialized;

3.

Carefully read the What if? license agreement and click on the
Yes button to acknowledge that you have read and accept the
terms of this agreement;

4.

Click on the Next > button after reading the text displayed in
the installation message screen;

5.

Click on the Next > button to install What if? 1.1 and the
sample data in the default location, C:\Program Files\What if.
You can also click on the Browse… button to specify a
different installation location;

6.

Click on the Next > button to select the Typical installation
option;

7.

Click on the Next > button to add the What if? program icons
to the What if Program Folder;

8.

Review the installation information displayed in the Current
Settings window. Click on Next > button if the information is
correct. You can also click on the < Back button to revise the
information if it is not correct.

The installation program will then install the What if? programs and
sample data files in the directory indicated in the Current Settings
window of the previous screen. When the installation is complete you
can click on the Finish button to return to the main installation form.

1.6.4 Registering What if? 2.0
Registering What
if? 2.0

What if? is fully functional when used with the demonstration project
that is provided with the program, as described in detail in Chapter 2.
However, the program cannot be used with any other data sets unless the
program has been registered on your computer. As a result, if you are
only interested in viewing the demonstration project you can proceed to
Chapter 2, Using What if?
To register your copy of What if? on a machine, you should:
1. Run the What if? Setup program.
2. Press CTRL+ALT+Shift+r to activate the What if? registration
form;
3. Click on the Request Registration Code button.
4. Copy the value that's displayed on the screen into an email and
send it to What if?, Inc.
What if? Inc. will convert your value into a registration code that will be
returned to you in a text file with a .wir (What if? registration) file
extension.

1: Introduction
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You should then:
1.

Copy the .wir file to your machine.

2.

Repeat steps 1 and 2 above and click on the Register What if?
button.

3.

Browse for the .wir file I sent you and click on the Register
What if? button.

The computer will then be registered to run What if?. You do not need to
keep the .wir file.

1.7 Where to Get Started
Users who are not familiar with What if? are advised to begin by
examining the sample project described in Chapter 2 which illustrates the
use of What if? with data for a real community. After getting a general
introduction to What if?, you should read Chapters 6 through 9 to become
more familiar with the four main What if? components: Current,
Suitability, Demand, and Allocation. If you wish to view your What if?
data and scenario results in ArcGIS or ArcView, you may want to read
Chapter 9, Working With ArcView and ArcGIS.
If you are a system administrator who will be installing or maintaining
What if?, you should next read Appendices J and K that describe the
various What if? analysis, analysis area, and projection options and
sources for the data required to use them. You should then carefully read
Chapters 3 through 5 that describe the process for creating, installing, and
modifying What if? projects for new analysis areas or new data sets. You
should also read Chapter 9 that describes how you can use ArcView and
ArcGIS to view the What if? data and program outputs.
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2: Using What if? 2.0

Overview
The What if? program includes four sample projects which illustrate the
functionality and operation of What if? 2.0. The data are for a real
community but the names have obviously been changed. All of the
screen shots and sample outputs in this User’s Guide have been
developed with these projects and can be duplicated by you.
This chapter provides a general introduction to What if?, illustrates the
procedures for using the software, and identifies the major analysis
options that are provided by the package. It begins by describing the
setting for the sample projects and the What if? data options and then
describes the following steps in using What if?:
1.

Opening What if? projects;

2.

Using the Current option to view current information on the
study area;

3.

Using the Suitability component to analyze the suitability of
different locations for accommodating future development;

4.

Using the Demand component to project the demand for land;
and

5.

Using the Allocation component to project alternative futures
for the study area.

The discussion includes sample screen shots demonstrating the data
forms, maps, and reports that are displayed at different points in using
What if?. Detailed guidance on the using the Current, Suitability,
Demand, and Allocation components of the system are described in
detail in Chapters 6 through 9 of the User’s Guide. Procedures for
creating the GIS data files required by What if? are described in Chapter
3. The processes for using the Setup program and the Project option to
configure What if? for use with a particular study area are reviewed in
Chapters 4 and 5. The information needed to use ArcView and ArcGIS
to view the What if? data files and outputs are described in Chapter 10.
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Application Setting – Edge City
Welcome to Edge
City

The Edge City study area is a 20 square mile suburban area, located in
the Midwest United States. Its population in 2000 was 16,270 people. It
lies on a relatively flat plain with the Nirvana River running through it.
Historically, it was a small agricultural community to the northwest of
the nearby larger city of Central City. However, as Central City grew
over the last twenty years, Edge City absorbed much of the metropolitan
growth and it is now a suburb of the metropolitan area, land-locked on its
eastern and southeastern borders by Central City and neighboring
communities. The city is traversed by the beltway around Central City.
One beltway interchange is currently in Edge City itself and two more
are expected to be developed in the next twenty years.
Most of the city is west of the river. The Central City beltway traverses
the southeastern part of the city. There is also a major east-west highway
that intersects the beltway. Most of the office and regional commercial
buildings are currently located in the southeastern quadrant, adjacent to
Central City. North and West of the city are agricultural lands. Most
residential development is located in the northern and western sections of
the city. In the northern part of the city, there is a major golf course
development surrounded by large lot single-family houses.

Growth Patterns and Pressures
Growth Patterns
and Pressures

Over the last 20 years, Edge City has been able to expand its employment
base and has benefited from the associated revenues. However, the
growth of employment and associated demand for residential
development has created pressure on agricultural lands to the west and
north. The city is somewhat divided between those who want to annex
and expand development into the nearby agricultural areas and those who
want to preserve the City’s rural setting, by preserving its agricultural
lands.
In 1980, fewer than 4,000 people resided in the Edge City study area.
The area’s population reached 16,400 in 2000. The neighboring Central
City had over one million residents in 2000.
The dramatic growth of residential population has created significant
differences of opinion over the future of the city. Some want to maintain
the high jobs-housing ratio in order to maintain a high level of revenues
for a low population base. Others are concerned that this scenario will
mean excessive traffic congestion and a lack of housing close to work.
They want to expand housing in order to become a more balanced
residential community. Still others wish to control growth to preserve
the area’s current agricultural character.

2: Using What if? 2.0
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2030 Land Use Plan
2030 Land Use Plan

The citizens of Edge City have decided to prepare a 2030 land use plan
for Edge City and its surrounding areas, which could be annexed. The
residents and their elected leaders feel they are in a position to make
significant choices about future land use. With the very rapid growth in
population and employment that is expected, many important decisions
must be made and the citizens have chosen to use What if? to help them
explore alternative futures and determine the best way to proceed.
Three dilemmas face the city. The first is whether to simply maintain
and enhance its fiscal health as a small suburban community with a very
large commercial and office space employment base or to increase its
housing to become a more residential community. The second is whether
to keep its development compact, in which case housing densities must
increase substantially, or to expand outward into the agricultural lands in
order to keep housing densities low.
Finally, there is uncertainty about the area’s future population size. The
Metropolitan Planning Organization (MPO) has prepared three
projections for the Edge City study area. Under the “Low Growth”
projection. the study area’s population will grow from 18,500 to 21,300
and its employment will grow from 38,700 to 42,300. Under the “High
Growth” projection, the area’s population will grow to 36,300 and its
employment will grow to 60,600.
If the growth is as high as the MPO’s High Growth forecasts, it is clear
that the low density suburban nature of the community will radically shift
as it urbanizes. On the other hand, if the Low Growth forecasts prove to
be correct, it may be more possible to maintain the suburban character of
the community. The city will use What if? to test the implications of
these competing growth alternatives.
Public policy choices to, for example, implement the 2030 land use plan,
restrict the expansion of sewer and water service, or build new beltway
interchanges will also help shape the community’s future. What if? will
be used to help explore these policy choices and their impacts on Edge
City and its inhabitants.

What if? Analysis Options
What if? provides four options which allow you to customize the
program to the kinds of data that are available for your study area. These
four options—the Suitability analysis option, the Land Use analysis
option, the Land Use/Population analysis option, and the Land
Use/Population/Employment analysis option—are described briefly
below.
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Suitability Analysis Option
Suitability
Analysis Option

The Suitability analysis option allows you to quickly and easily produce
suitability maps showing the relative suitability of different areas for
accommodating future land uses. This option can be used with only GIS
information on the current land uses in the study area and the suitability
analysis layers described in Section 3.2.1 Suitability Analysis Layers
and Section 3.2 Required and Optional GIS Data.
The information that is provided for this analysis option is illustrated
with the Suitability Demonstration project that is included in the sample
data set.

Land Use Analysis Option
Land Use Analysis
Option

The Land Use analysis option allows you to produce maps showing the
projected land uses for up to five projection years and for build out. It
also allows you to produce reports and shape files reporting the
projected land uses for sub-areas you define such as census enumeration
districts, political jurisdictions, and traffic analysis zones (TAZs).
This option can be used with a minimum set of data, the GIS data
required for the Suitability option and the population and employment
data for the study area described in Section 5.2 Defining Project Values.
The information that is provided for this analysis option is illustrated
with the Land Use Demonstration project that is included in the sample
data set.

Land Use/Population Analysis Option
Land Use/
Population
Analysis Option

The Land Use/Population analysis option provides: (1) all of the
information for the land use option; and (2) reports and shape files
reporting the following information for the sub-areas you define:


Total population;



Group quarters population;



Number of households;



Number of housing units;



Number of vacant housing units;



Vacancy rate; and



Average household size.

This option requires all of the data required for the land use data option,
and an additional population and housing data layer, described in Section
3.2.3 Population Data Layer
As pointed out in Section C.1 Obtaining Population and Employment
Data, all of the required population and housing data required to
implement this option can be purchased for all counties in the United
States from What if? Inc.
2: Using What if? 2.0
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The information that is provided for this analysis option is illustrated
with the Population Demonstration project that is included in the sample
data set.

Land Use/Population/Employment Analysis Option
Land Use/
Population/
Employment
Analysis Option

The Land Use/Population/Employment analysis option allows you to
produce all of the projection information for the population and land use
data option provided by the Land Use analysis option. In addition, it
allows you to produce reports and shape files reporting the employment,
by place of work, for the sub-areas you define.
For example, as described in Appendix F, What if? can be used to
produce projections for nineteen two-digit North American Industrial
Classification System (NAICS) employment sectors in the United States.
The population and employment analysis option can also be used to
project the employment for up to twenty different employment sectors in
other countries for which the required employment data are available.
This option requires all of the data required for the land use and
population data option, and an additional employment data layer,
described in Section 3.2.4 Employment Data Layer.
As pointed out in Section C.1 Obtaining Population and Employment
Data, all of the required employment data for all counties in the United
States from What if? Inc.
The information that is provided for this option is illustrated with the
Demonstration project that is included in the sample data.

What if? Program Options
As shown below, the main What if? program has seven options:
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File. This option can be used to open What if? project files, as
described in Section 2.1 below ;



Current. This option can be used to view maps and reports
describing current conditions in the study area, as described in
Section 2.4 below;



Suitability. This option can be used to prepare scenarios
specifying the suitability of different locations for accommodating
different land use demands, as described in Section 2.5 below;



Demand. This option can be used to prepare scenarios projecting
the future demand for different land uses, as described in Section 2.6
below;



Allocation. This option can be used to prepare scenarios projecting
future alternate futures for the study area, as described in Section 2.7
below;



Project. This option can be used to manage What if? projects, as
described in Chapter 5; and
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Help. The What if? Help option is described in Section 2.2 below.

2.1 File Option
The File option has the following sub-options:
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Open... This option is used open the scenario assumption
forms and associated data sets that make up a What if? project.
This option must be used before the other program options can
be used;



Close. This option is used to close the current project. It must
be used before the Move, Copy or Delete options can be used;



Copy…. This option is used to create a duplicate copy of an
existing What if? project;



Move… This option is used to move a What if? project to a
new location;



Add… This option is used to add What if? projects, suitability
scenarios or project values to the current program installation;



Delete… This option is used to delete a What if? project.



Exit. As its name suggests, this option is used to exit the What
if? program.
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2.1.1 File | Add… Option
The File | Add… option has the following sub-options:

2.1.1.1 Project
This option can be used to add a previously created What if? project to
the list of projects in the File | Open list.
To add a project to the What if? project list you should:
1.

Use the File | Close option to close any projects that may be
open;

2.

Select the File | Add… | Project… option to access the Add
Project form;

3.

Enter the name of the project to be added in the Project
Name: text box;

4.

Specify the current location of the project to be added in the
Project Location: text box; you can use the Browse button
to specify the project’s location;

5.

Click OK.

2.1.1.2 Scenarios
This option can be used to add the suitability scenarios from a What if?
project to another What if? project.
To add the suitability scenarios from a What if? project to another What
if? project you should:
1.

Use the File | Close option to close any projects that may be
open;

2.

Select the File | Add… | Scenarios… option to access the
Add Suitability Scenarios form;

3.

Select the project from which the scenarios are to be added
from the Add Scenarios From: drop-down list;

4.

Select the project to which the scenarios are to be added from
the Add Scenarios To: drop-down list;

5.

Click OK.

2.1.1.3 Values
This option can be used to add the project values (e.g., the observed and
projected land use, population and employment values) from a What if?
project to another What if? project.
To add the project values from a What if? project to another you should:
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1.

Use the File | Close option to close any projects that may be
open;

2.

Select the File | Add… | Values … option to access the Add
Project Values form;
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3.

Select the project from which the project values are to be added
from the Add Values From: drop-down list;

4.

Select the project to which the project values are to be added
from the Add Values To: drop-down list;

5.

Click OK.

2.2 Help Option
The Help option contains the following options:


Help. This option allows you to access the What if? interactive
help system described below.



Check for Updates at Startup… As described in Section
2.2.3 below, this option allows you to configure What if? so that
it automatically checks for an updated version when the
program is started and installs it if one is available.



Using What if?. This option allows you to print out a
document that corresponds to this chapter of the User’s Guide.



Data Options. This option allows you to print out a document
that provides a detailed description of the What if? data options
and the GIS and non-GIS data that are required for each option.



About What if?... This option provides basic information
about the program including the current version number,
copyright information, and contact information for What if?,
Inc.

2.2.1 Interactive Help System
Interactive Help
System

The What if? interactive help system gives you immediate access to the
complete contents of the What if? User’s Guide. The interactive help
system can be accessed by selecting the Help | Help option from the
main What if? form or by pressing the F1 function key.
The interactive help system provides three options for accessing the help
document. These options are described briefly below.

2.2.1.1 Help Contents Option
Help Contents
Option

As shown below, the Contents tab on the Help Topics form displays a
table of contents that is identical to the one in the printed version of the
Users’ Guide. The highest level options, represented by book icons,
correspond to chapter; subsections within each chapter are displayed in a
hierarchical fashion of book icons and content icons.
After selecting a topic you’d like to view, you can click on the Display
button to view the Help Display form described in Section 2.2.2 Help
Display Form, below.

2: Using What if? 2.0
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2.2.1.2 Help Index Option
Help Index
Option
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The Index tab on the Help Topics form provides an on-line index to the
interactive help system. As the example below illustrates, you can select
an item from the index by typing the first few letters of the index term in
the first text box.
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All of the words in the index that start with the letters you entered will be
displayed in the second box. For example, as shown above, entering the
text string “sui” displays a list of all the topics that begin with those
letters.
You can select the index entry you want to view from the list of index
topics and click on the Display button to view the Help Display form
described in Section 2.2.2 Help Display Form, below.

2.2.1.3 Help Find Option
Help Find Option
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The Find tab on the Help Topics allows you to do a full-text search of
the on-line help system. For example, as shown below, entering the
word “suitability” produces a list of all the help topics that contain the
word suitability. You can select the help topic you want from the list
and click on the Display button to view the Help Display form
described in Section 2.2.2 Help Display Form, below.
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2.2.2 Help Display Form
Help Display Form

After clicking on the Display button on the Help Topics form you
will be presented with the Help Display form shown below.
You can click on the text that is displayed in green with dotted
underlining to view the glossary entry for the selected text. You can
click on text that is displayed in green with solid underlining to
jump to the highlighted section of the help document. In some cases
the help display provides a section labeled More: that provides
buttons that can be used to jump to related help topics.
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2.2.2.1 Help Display Buttons
Help Display
Buttons

As shown in help display above, the Help Display form provides the
following buttons:


Help Topics. You can use this option to return to the Help
Topics form



Back. You can use this option to return to the previously
viewed help topic.



Print. You can use this option to print a copy of the current
help topic.



Options. You can use this option to customize the help system
to, for example, annotate the current help topic or change the
help display font.



<<. You can use this option to jump to the previous topic in the
help system.



>>. You can use this option to jump to the next topic in the help
system.

2.2.2.2 Help Display Options
Help Display
Options

As shown in the help display above, the Help Display form provides the
following options:
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File. This option provides suboptions for opening a document,
printing the help topic, or exiting the help system.
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Edit. This option provides suboptions for copying the help
topic to the clipboard and adding annotation text.



Bookmark. This option provides suboptions for displaying the
help topics, specifying the help system font, and the like.



Help. This option identifies the Windows Help version and
provides copyright information.

2.2.3 Checking For Updates
Checking for
Updates

The Help | Check For Updates at Startup… option allows you to
configure What if? so that it automatically checks for an updated version
of the program and installs it if one is available.
By default, What if? does not check for an updated version; this option
must be used if you wish to check for updates.
To configure the program to check for updates you should:
1.

Click on the Help | Check For Updates at Startup…
option. The option will then be enabled, as indicated by the
check mark that is displayed next to this option.

2.

Shut down What if? and start it up again.

What if? will automatically check for updates and install one if it is
available.
You can click on the Help | Check For Updates at Startup…
option to disable this feature. If the check mark is not displayed next to
this option, the program will not check for updates.
NOTE!

NOTE: What if? must be installed on a computer with access
to the Internet for this option to work.

2.3 Opening What if? Projects
Step 1: Opening
What if? Projects

What if? 2.0 has been designed to accommodate the GIS and non-GIS
data and policy concerns for any area for which the required data are
available. The suitability, demand, and allocation forms, GIS and nonGIS data, scenario assumptions, and analysis results for a particular
study area and collection of data are stored in a What if? project.
As a result, the first steps in using What if? are:
1.

Running the What if? program;

2.

Opening projects; and

3.

Finding What if? projects.

The procedures for doing this are described below.

2.3.1 Running What if?
Running What if?

The What if? program (WhatIf.exe) can be run by:
1.
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Selecting the Windows Start | Program option;
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2.

Selecting the What if program group icon; and

3.

Clicking on the What if icon.

2.3.2 Opening Projects
Opening Projects

To open a What if? Demonstration project you should:
1.

Select the File option from the main What if? screen; and

2.

Select the Demonstration, Land Use Demonstration,
Population Demonstration, or the Suitability
Demonstration option from the list that is displayed on the
screen.

After a project has been loaded, the Current, Suitability, Demand,
Allocation, and Project options that were previously grayed out will
be active.

2.3.3 Finding What if? Projects
Finding What if?
Projects

The What if? installation program will normally install the What if?
demonstration projects in the C:\Program Files\What if\Projects
directory. If this was how What if? was installed on your system, the
procedures described above will work without any problems. However,
the demonstration project may have been installed in a different location,
e.g., on drive D: or on a network drive. In these cases, the procedures for
opening a project described above will not work and it is necessary to
find where the demonstration project files are stored
Assume, for example, that the What if? demonstration projects have been
installed in a directory called D:\What if\Projects\. If you follow the
procedures outlined above you will be presented with the Open Project
Error form which displays the following message: C:\Program
Files\What if\Projects\Demonstration does not exist. Please select the
project directory.
This message indicates that the project is not stored in the default
location and you must tell the program where the project is located. To
do that, you must click on the OK button and then the Browse for
Form to locate the directory in which the demonstration project data are
stored, D:\What if\Projects\Demonstration for this example. Once you
click on the OK button, you can proceed to view the current project
information, as described in Section 2.4, below.

2.4 Viewing Current Information
Step 2: Viewing
Current
Information
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The second step in using What if? to explore alternative futures for an
area is familiarizing oneself with the area being analyzed. The program’s
Current option, described in Chapter 6, allows you to view maps and
reports describing current conditions in the study area. The procedures
for doing this are described briefly below.
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2.4.1 Viewing Current Maps
Viewing Current
Maps

You can view maps displaying current information on the study area by
selecting the Current | Maps option from the main What if? form.

2.4.1.1 Current Map Form
Current Map Form

As shown below, the Current Map form contains a Table of Contents
and a main map form.

The Table of Contents can be used to: (1) view the map legend; (2) select
the layers to be displayed on the map; and (3) change the colors
displayed on the map. The procedures for doing this are described in
detail in Section 6.1.1 Table of Contents.
The main map form contains eleven tool buttons that can be used to
identify map features zoom into and out of the map, and so on. These
tools are described in detail in Section 6.1.2 Main Mapping Form.

2.4.1.2 Viewing Map Legend
Viewing Map
Legend

As shown above, the map table of contents is organized with a
hierarchical series of data frames with plus check boxes. The highest
layer category, identified by bold text, identifies the major map
categories, e.g., “Display Layers,” “Land Uses,” and so on, for the
Current map, as shown below.
Clicking on one of the data frame check boxes displays the map layers
within each category. The map categories can be collapsed by clicking on
the minus check box to the left of the map category layer label.
Clicking on the plus check box next to a map layer displays the legend
for the selected layer that displays the color and/or symbol for all entities
in a map layer. The map legend can be collapsed by clicking on the
minus check box to the left of the layer label.
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2.4.1.3 Viewing Map Layers
Viewing Map
Layers

As shown above, you can view map layers by clicking on the check box
to the left of the layer label. Thus, for example, you can click on the
Roads check box to display the Roads display layer.
You can display more than one layer on the map by clicking on more
than one check box. If more than one layer is selected, they will be
displayed in the order in which they are listed in the Table of Contents.
Thus, for instance, you can click on the Roads display layer and the
Land Uses – Existing layer to create a map that displays the current
roads on top of the existing land use map.
You can change the color for an element in one of the map layers by:
1.

Clicking on the colored square or line symbol associated with
the map element;

2.

Selecting the desired color from the color selection form; and

3.

Clicking on OK.

The map color for that element will be changed and saved when the map
is displayed later.

2.4.1.4 Viewing Display Layers
Viewing Display
Layers

The Display Layers listed at the top of the legend show the location of
major expressways, rivers, municipal boundaries, and other important
landmarks which can be displayed to help provide a better understanding
of the analysis results.
The display layers can be turned on or off by clicking on the box to the
left of the theme label. The display layers are included at the top of the
map legend so that they will be displayed on top of any data layers that
you may wish to display.

2.4.1.5 Viewing Data Layers
Viewing Data
Layers

The remaining layers in the Current Map legend display the different
kinds of current information that were used to create the demonstration
project. The procedures for creating these data layers are described in
Chapter 3.
The following general types of GIS layers are included in the
demonstration projects:


Land Uses Layer. This layer displays the current land uses
in the study area.
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Suitability Layers. The suitability layers show the spatial
distribution of the various factors (slopes, prime agricultural
soils, etc.) that can be used to analyze the suitability of different
locations to accommodate future land use demands in the
Suitability component.
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Infrastructure Control Layers. The infrastructure
control layers show the infrastructure control plans that can be
used to help guide the allocation of future land uses.



Land Use Control Layers. The layers in the Land Use
Controls section shows the 2030 Land Use Plan prepared by the
Edge City Planning Department.



Sub-areas Layers. The sub-areas layers show the different
sub-areas for which land use, population and employment
projections will be provided.



Growth Patterns Layers. The growth patterns layers can
be used to define the general spatial pattern for future growth in
the study area, i.e., the areas that will be developed first, the
areas to be developed second, and so on.

2.4.2 Viewing Current Reports
Viewing Current
Reports

You can view and print reports describing the current land uses,
population, and employment for the study area and the sub-areas within
it by selecting the Current | Reports option from the main What if?
form.
When you select this option the Current Conditions Report form is
displayed that allows you to select the type of area (e.g., the study area,
political units, census enumeration districts, and so on) for which you
would like to review the current conditions. After you select an area type
the Current Conditions report is displayed on the screen. This report
contains the following current information for all areas (e.g., all census
enumeration districts) in your study area:


The quantity of land for all land uses;



The total population, group quarters population, number of
households and housing units, the number of vacant housing
units and vacancy rate, and average household size; and



The current employment for all employment sectors.

NOTE!

NOTE: As the Population Demonstration project illustrates,
the current employment information is not reported if the
population data analysis option was used.

NOTE!

NOTE: As the Land Use Demonstration and Suitability
Demonstration projects illustrate, the current population and
employment information are not reported if the Land Use or
the Suitability option was used.

2.5 Analyzing Land Suitability
Step 3: Analyzing
Land Suitability
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The third option, Suitability, is used to determine the suitability of
different locations for accommodating different land use demands.
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The following steps for using the Suitability component of the model to
analyze land suitability are described below:
1.

Defining suitability scenario assumptions;

2.

Computing suitability scores;

3.

Creating new suitability scenarios;

4.

Viewing suitability analysis results; and

5.

Evaluating suitability scenarios.

Edge City Suitability Scenarios
Edge City
Suitability
Scenarios

Conservation
Scenario

Suburbanization
Scenario

The Edge City planners have developed two suitability scenarios:


A Conservation scenario representing a decision to maintain
the city as a low density suburban community with a strong
commercial revenue base and substantial agricultural land; and



A Suburbanization scenario representing a desire to expand
housing and reduce the quantity of agricultural land.

The Conservation scenario imposes strict restrictions on the supply of
suitable land in an attempt to preserve the area’s rural character. In
particular, it incorporates the following assumptions:


All seven of the suitability factors are considered when they are
appropriate for a particular land use;



Development is excluded from the 100-year flood plain and near
historic sites and streams; and



Development is discouraged in areas with prime agricultural
soils.

The Suburbanization scenario imposes few restrictions on the supply
of suitable land in order to facilitate the area’s development. In
particular, it incorporates the following assumptions:


Only slopes, the 100-year flood plain, and accessibility are used
to identify suitable locations; and



Development is permitted in areas with prime agricultural soils,
near historic sites and streams, and in the 100-year flood plain.

2.5.1 Defining Suitability Scenario Assumptions
Viewing Suitability
Scenario
Assumptions
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To define the assumptions that underlie a particular suitability scenario
you must:
1.

Select the Suitability option from the main What if? screen;

2.

Select the Scenarios option; and

3.

Select the scenario whose assumptions you want to view, e.g.,
either the Conservation or the Suburbanization scenario
for the Demonstration projects.
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Suitability Scenario Assumptions Form
Suitability
Scenario
Assumptions
Form

As shown below, the Suitability scenario assumptions form contains
three tabbed sheets, labeled Importance, Suitability and
Conversion. The contents and use of these forms are described briefly
below and in detail in Chapter 7.

The label at the top of the form identifies the Suitability Scenario
Assumptions form and the What if? project, in this case, the
Demonstration project. The Scenario: label at the upper left of the form
identifies the scenario for which the assumptions are being defined, in
this case the Conservation scenario.
The Future Land Use: drop-down list on the upper right of the form
identifies the land use for which the suitability assumptions are being
specified. That is, in this example, the suitability assumptions are being
defined for locating future residential land uses.
The Suitability Scenario Assumptions form contains the following
buttons:


Compute. This button is used to compute the suitability
scores. This option does not save the suitability scenario
assumptions or results. The Save option must be used to do
that.



Save. This button is used to save the suitability scenario
assumptions and analysis results.



Cancel. This button cancels the analysis process and returns
you to the main What if? form.

The Read Only check box in the lower right hand corner of the form
can be used to lock the scenario so it cannot be changed or deleted. That
is, if the Read Only check box is selected when the scenario is saved,
the Compute and Save buttons will be disabled when the scenario is
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re-loaded and the scenario cannot be deleted with the Suitability |
Scenarios | Delete... option.
The main part of the form contains three tabbed screens which are used to
specify the importance weights, suitability ratings, and permitted land use
conversions which will be used in the suitability analysis. The
procedures for doing this are described below.

2.5.1.1 Specifying Importance Weights
Specifying
Importance Weights

The Importance sheet is used to specify the relative importance of
different suitability factors for locating the land use selected in the
Future Land Use: drop-down list.
As shown above, the Importance sheet contains a slider bar and a text
box for each of the suitability factors. The values on the slider bar can
range from a low value of 0 (Do Not Consider) to a high value of 100
(High). Importance values for each suitability factor can be specified by
moving the slider bar or by entering a value in the text box to the right of
each slider bar.
The values specified on the Importance form express your assumptions
concerning the relative importance of each factor in locating a particular
land use. Thus, an importance value of 100 for Slopes and a value of 50
for Septic Soils for the Residential land uses indicate that slopes are
assumed to be twice as important for locating residential development as
septic soils.
Importance values of 0 can be used to designate factors that should not be
considered in locating a particular land use. Thus, for example, the Septic
Soils factor is given an importance weight of 0 for Retail land use,
indicating that septic soils should not be considered in locating retail land
uses.
Importance weights must be specified for all future land uses and for all
of the suitability factors.

2.5.1.2 Specifying Suitability Ratings
Specifying
Suitability Ratings

The Suitability sheet is used to specify the suitability ratings, i.e., the
relative suitability of each factor type (e.g., different slopes for the slope
factor) for each land use.
For example, as shown below, the Suitability sheet for the What if?
demonstration project contains a sub-sheet for each suitability factor.
The first sheet is used to specify suitability ratings for the Slopes factor;
the second sheet is used to specify suitability ratings for the Prime Ag.
Soils suitability factor; and so on.
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As was true for the Importance sheet, the Suitability sheet contains a
slider bar and a text box for each factor type. The values on the slider bar
can range from a low value of 0 to a high value of 100.
Suitability values of 0 can also be specified to identify areas from which
development is to be excluded, regardless of its rating on other factors.
Thus, for instance, the zero values for slopes greater than or equal to 12%
for the Residential land uses in the figure above means that residential
development will be excluded from all areas that have slopes of 12% or
more.

2.5.1.3 Specifying Land Use Conversions
Specifying Land
Use Conversions

The Conversion sheet is used to identify land uses that are candidates
for conversion from their current use (e.g., agriculture) to another use
(e.g., residential) during the land use allocation process.
The check boxes indicate land uses that may be converted from their
current land use (displayed on the body of the form) to the future land
use displayed in the drop-down list at the top of the form. Thus, for the
example shown below, the check marks for the low density and medium
density residential land uses indicate that areas that currently have these
land uses are available for conversion to the retail uses.
Undeveloped land uses (e.g., Undeveloped, Agriculture, and
Conservation on the form below) are automatically checked, indicating
that these areas are always available for development. If no other land
uses are selected, only undeveloped land will be assumed to be available
for accommodating future land use demands and considered in the
suitability analysis. Nondevelopable land uses (e.g., Water and Right of
Way) are automatically unchecked, indicating that these areas are not
available for conversion to other uses.
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2.5.2 Computing Suitability Scores
Computing
Suitability Scores

After specifying the factor importance weights, suitability ratings and
conversions, you can click on the Compute button to compute the
suitability factor scores.
The suitability scores are computed by multiplying the importance
weight for each suitability factor by its suitability ratings and summing
the products. These scores are used to determine the relative suitability of
different locations for each future land use. The scores are displayed in
the suitability maps and reports described below and used to allocate the
projected demand for different land uses to the most appropriate sites in
the Allocation portion of the analysis.
After clicking on the Compute button to compute the factor scores, you
can click on the Save button to save the scenario assumptions and
corresponding suitability scores. You can also click on the Cancel
button to return to the main What if? form without saving your scenario
assumptions. (Note: the Save button is disabled for “read only”
scenarios such as the Conservation and Suburbanization scenarios
to prevent you from accidentally modifying the scenario assumptions.)

2.5.3 Creating New Suitability Scenarios
Creating New
Suitability
Scenarios
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As indicated on the lower right hand corner of the Suitability Scenario
Assumptions form, the Conservation and Suburbanization scenarios
are “read only” scenarios that cannot be modified by the user. However,
you can create your own suitability scenarios by:
1.

Selecting the Suitability option from the main What if?
options;

2.

Selecting the New… option;
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3.

Specifying the name for the new scenario and an optional
scenario description on the New Scenario form.

After you do this, you can use the procedures described above to conduct
your own suitability analysis.

2.5.4 Viewing Suitability Analysis Results
Viewing Suitability
Analysis Results

The What if? Suitability option provides the following options for
viewing the suitability analysis:
1.

Viewing suitability maps;

2.

Comparing suitability maps;

3.

Viewing suitability reports;

4.

Comparing suitability reports; and

5.

Viewing suitability assumptions reports.

These options are described briefly below.

2.5.4.1 Viewing Suitability Maps
Viewing Suitability
Maps

What if? can be used to generate maps showing the relative suitability of
different locations for each of the land uses considered in the suitability
analysis. These maps can be viewed by:
1.

Selecting the Suitability option from the main What if? screen;
and

2.

Selecting the Maps option.

As shown below, the suitability maps contain a table of contents and a
main map form, as described in Section 6.1 What if? Mapping Option.
The table of contents includes major headings for the Display Layers and
for each of the suitability scenarios (i.e., Conservation and Suitability for
the demonstration projects). The check boxes for each scenario allow you
to view the suitability land uses, i.e., Residential, Retail, and so on, for
each scenario. The check boxes for each land use allow you to view the
possible suitability options for each land use.
The map shows each location’s suitability for the selected scenario and
suitability land use, scaled from “Not Suitable” to “High” based on the
user-defined importance weights and ratings for the selected suitability
scenario. The scenario classes are defined by computing the maximum
suitability score for each land use and then dividing this maximum score
into five equally broad classes: Low, Moderately Low, and so on. The
map also identifies areas that are not developable and not convertible
from their current use
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2.5.4.2 Comparing Suitability Maps
Comparing
Suitability Maps

What if? provides an option for viewing up to four different suitability
maps, allowing you to simultaneously compare the suitability maps for
up to four suitability scenarios or for land uses.
You can compare two suitability maps by:
1.

Selecting the Suitability option from the main What if? screen;

2.

Selecting the Maps option;

3.

Clicking on the Open New Map button, the furthest right
button at the top of the main map form.

You are then presented with a new suitability scenario map form and
table of contents which you can use to prepare additional suitability
maps, using the procedures described in the previous section.

2.5.4.3 Viewing Suitability Reports
Viewing Suitability
Analysis Reports

What if? also generates a report which identifies the number of acres (or
hectares) within each suitability class for all land uses for a specified
suitability scenario.
These reports can be viewed by:
1.

Selecting the Suitability option from the main What if? screen;

2.

Selecting the Report option;

3.

Selecting the desired suitability scenario from the list that is
displayed on the screen; and

4.

Clicking OK.

The Suitability Report provides the following information:
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The name of the project and the suitability scenario;



The date on which the scenario was last computed and the date
on which the report was printed; and

Page 35



The number of acres (or hectares) of land in each suitability
class for each suitability land use and the range of scores which
define each suitability class.

The scenario classes are defined by computing the maximum suitability
score for each land use and then dividing this maximum score into five
equally broad classes: Low, Moderately Low, and so on.

2.5.4.4 Comparing Suitability Reports
Comparing
Suitability Reports

What if? also prepares a report that allows you to directly compare the
results for two different suitability scenarios.
These reports can be viewed by:
1.

Selecting the Suitability option from the main What if? screen;

2.

Selecting the Reports option;

3.

Selecting the Compare… option at the bottom of the form
displayed on the screen; and

4.

Selecting the two scenarios to be compare from the drop down
lists in the Compare Scenario Results form; and

5.

Clicking OK.

2.5.4.5 Viewing Suitability Assumptions Reports
Viewing Suitability
Assumptions
Reports

The assumptions that underlay a given suitability analysis can be
reviewed by viewing the Suitability Assumptions Report.
These reports can be viewed by:
1.

Selecting the Suitability option from the main What if? screen;

2.

Selecting the Assumptions option; and

3.

Selecting the desired suitability scenario from the list displayed
on the screen.

The Suitability Assumptions Report provides all of the information that
was specified for the selected suitability scenario including:
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The name of the project and the suitability scenario;



The dates on which the report was printed and the scenario was
last computed;



The factors that were considered for each suitability land use;



The user-specified weights for each suitability factor;



The user-specified suitability ratings for each factor type; and



The land uses that can be converted from their current use to the
various suitability land uses.

2: Using What if? 2.0

2.5.5 Evaluating Suitability Scenarios
Evaluating
Suitability
Scenarios

The two suitability scenarios incorporate substantially different
assumptions about the quantity of land that is available to accommodate
future growth in the Edge City area.
The Suburbanization scenario only considers slopes, the 100-year flood
plain, and accessibility in determining which locations are suitable for
development. The Conservation scenario considers all seven suitability
factors, discourages development in areas with prime agricultural soils,
and prohibits in areas near streams and historic site.
The Suitability Assumptions Reports indicates that the suitability
requirements incorporated in the Conservation scenario are much more
restrictive than the ones in the Suburbanization scenario. For example,
under the Suburbanization scenario assumptions 16,800 acres of land will
be suitable for residential development and 14,800 acres will be suitable
for industrial development. Under the Conservation scenario
assumptions only 14,800 acres of land will be suitable for residential
development and 10,000 acres will be suitable for industrial
development.

2.6 Projecting the Demand for Land
Step 4: Projecting
the Demand for
Land

NOTE!

The fourth What if? option, Demand, is used to prepare different
scenarios projecting the future demand for different land uses.
This section describes the following steps in using the Demand
component to prepare alternative scenarios which project the future
demand for land:
1.

Viewing demand scenario assumptions;

2.

Computing projected land use demands;

3.

Creating new demand scenarios;

4.

Viewing demand analysis results; and

5.

Evaluating demand scenarios.

NOTE: The Demand option is not available for the Suitability
analysis option.

Edge City Demand Scenarios
Edge City
Demand
Scenarios

The demonstration projects contain five scenarios containing
fundamentally different sets of assumptions for future land use
demands.
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The Low Growth scenario incorporates the low growth
projections prepared by the Central City MPO and assumes that
the study area’s population will grow from 18523, in 2005 to
25,458 in 2030 and its employment will grow from 40,560 in
2005 to 46,212 in 2030;
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The Medium Growth scenario incorporates the medium
growth projections prepared by the Central City MPO and
assumes that the study area’s population will be 33,835 in 2030
and its employment will be 52,463 in 2030;



The High Growth scenario incorporates the high growth
projections prepared by the Central City MPO and assumes that
the study area’s population will be 43,765 and its employment
will be 66,351 in 2030;



The Growth Trend scenario assumes that the population
growth rates observed between 1990 and 2000 and the
employment growth rates observed between 1987 and 1993 will
continue into the future and the study area’s population will be
28,208 and its employment will be 58,833 in 2030.

2.6.1 Defining Demand Scenario Assumptions
Defining Demand
Scenario
Assumptions

To define the assumptions which underlie a demand scenario you must:
1.

Select the Demand | Scenarios option and

2.

Select the desired Demand scenario from the list that is
displayed on the screen.

Demand Scenario Assumptions Form
Demand Scenario
Assumptions Form

After selecting a Demand scenario, you are presented with the Demand
Scenario Assumptions form which is used to specify the
assumptions which underlie a particular demand scenario.
The Demand Scenario Assumptions form contains four tabbed
sheets which are used to specify the residential, employment-related,
preservation, and local land use demand assumptions. The procedures for
doing this are described briefly below and in detail in Chapter 8.

2.6.1.1 Specifying Residential Demand Assumptions
Specifying
Residential
Demand
Assumptions

As shown below, the Residential sheet contains three tabbed sheets
which are used to specify the projected residential population, housing
unit, and group quarters population information that determine the
projected demand for residential land. The procedures for doing this are
described briefly below.
The first Residential sheet, labeled Projections is used to select a set of
projections for the total population, the group quarters population, and
average household size for each future year.
As shown below, the Residential | Projections sheet contains a dropdown list labeled Projection: that can be used to select one of a number
of previously computed projections for the future residential population.
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.
The second Residential sheet, labeled Housing Units, contains two
subsidiary sheets.
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The Housing Units | Breakdown/Density sheet (shown
below) is used to specify the future percentage breakdown by
housing type and the future housing density (units per acre or
hectare) by housing type.



The Housing Units | Vacancy/Infill sheet is used to specify
the vacancy rate and infill percentage for each type of
residential housing. The infill percentage is the proportion of
new residential development that is assumed to occur on
currently vacant residential land and therefore does not require
new residential land.
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The third Residential sheet, labeled Group Quarters is used to specify
the density, vacancy, and infill assumptions that determine the future
demand for the group quarters population (i.e., the population that resides
in nursing homes, prisons, college dormitories, and similar facilities.

2.6.1.2 Specifying Employment-Related Demand
Assumptions
Specifying
EmploymentRelated Demand
Assumptions

You can then use the Employment sheet to specify the assumptions to
be used in computing the future demand for employment-related land
uses, i.e., land use demands such that are dependent on the number of
people who are employment in the study area, not on the number of
people who reside in the area.
The Employment sheet contains two subsidiary sheets, labeled
Projections and Density/Infill.
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The Employment | Projections sheet allows you to select
from previously defined projections for the future employment
in each industry.



The Employment | Density/Infill sheet can be used to
specify the future density (employees per acre or hectare) for
each employment sector and the percentage of the employment
that will be used to infill areas that are currently devoted to
employment-related land uses.
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2.6.1.3 Specifying Preservation Demand Assumptions
Next you can use the Preservation sheet to specify the total amount of
land which should be preserved for agriculture, conservation, or open
space/environmental protection in each projection year. Zero values can
be entered for scenarios which assume that no land will be preserved.

2.6.1.4 Specifying Local Demand Assumptions
Finally, you can use the Local sheet (shown below) to specify the
quantity of land that will be required per thousand new residents in each
political jurisdiction for locally-oriented land uses, i.e., uses whose
location and size are dependent on the local (e.g., municipal) population.
Possible local land uses include: (1) local public and semi-public
facilities, e.g., schools, fire stations, hospitals, and libraries; and (2) local
parks and recreation facilities.

Use the drop-down list at the top of the local demand assumptions form
to select one of the political units in the study area and the text boxes on
the body of the form to specify the land use standards for this political
unit. Repeat this process until land use standards have been specified for
all of the political units.
The specified land use standards for each locally-oriented land use will
be multiplied by the projected residential population in each political unit
in each projection year to compute the amount of land in that jurisdiction
which must be devoted to each locally-oriented land use.

2: Using What if? 2.0
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2.6.2 Computing Projected Land Use Demands
Computing
Projected Land Use
Demands

After specifying all of the assumptions for the residential, employmentrelated, preservation, and local land uses, you can click on the Compute
button to compute the projected land use demand in each projection year.
The computations take less than a second. After they are completed, you
can click on the Save button to save the demand analysis results and
return to the main What if? form.

2.6.3 Creating New Demand Scenarios
Creating New
Demand Scenarios

As indicated on the lower right hand corner of the Demand Scenario
Assumptions form, the four Demand scenarios for the demonstration
projects are “read only” scenarios that cannot be modified by the user.
However, you can create your own demand scenarios by:
1.

Selecting the Demand option from the main What if? options;

2.

Selecting the New… option;

3.

Specifying the name for the new scenario and an optional
scenario description on the New Scenario form.

After you do this, you can use the procedures described above to prepare
your own land use demand scenarios.

2.6.4 Viewing Demand Analysis Outputs
Viewing Demand
Outputs

The following options are available for viewing the outputs for a
particular demand scenario:
1.

Viewing demand report;

2.

Comparing demand reports; or

3.

Viewing demand assumptions report.

The procedures for doing this are described briefly below.

2.6.4.1 Viewing Demand Reports
Viewing Demand
Reports

The demand report can be viewed by:
1. Selecting the Demand option from the main What if? screen;
2.

Selecting the Report option; and

3. Selecting the desired demand scenario from the list that is
displayed on the screen.
The Demand Report (shown below) identifies the projected demand for
all land uses in each projection year, given the values you specified on
the Demand Scenario Assumption form.
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2.6.4.2 Comparing Demand Reports
Comparing Demand
Reports

The projected land use demands for two different demand scenarios can
be compared by:
1.

Selecting the Demand option from the main What if? screen;

2.

Selecting the Compare… option from the list that is displayed
on the screen; and

3.

Selecting the desired demand scenarios from the drop down lists
on the Compare Demand Scenarios form; and

4.

Pressing the OK button.

2.6.4.3 Viewing Demand Assumptions Reports
Viewing Demand
Assumptions
Reports

The assumptions which underlay a given demand analysis can be viewed
by:
1.

Selecting the Demand option from the main What if? screen;

2.

Selecting the Assumptions option; and

3.

Selecting the desired demand scenario from the list that is
displayed on the screen.

The demand scenario assumptions report includes all of the assumed
values that were specified on the Residential, Employment, Preservation,
and Local sheets of the Demand Scenario Assumptions form.

2: Using What if? 2.0
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2.6.5 Evaluating Demand Scenarios
Evaluating
Demand
Scenarios

Examination of the Demand Reports reveals that the assumptions
underlying the four demand scenarios have dramatically different
implications for the future demand for land. For example, the Low
Growth scenario projects a total demand for approximately 5,000 acres
of land in 2030; the High Growth scenario projects nearly three as much
demand, nearly 13,000 acres, in 2030.
The implications that these different demand forecasts, when combined
with the suitability assumptions from the different suitability scenarios
will have on future land use patterns can be examined by applying the
What if? Allocation component, described below.

2.7 Projecting Alternative Futures
Step 5: Projecting
Alternative Futures

What if? projects future land use, population and employment patterns by
allocating the projected land use demands derived from a user-selected
demand scenario to different locations on the basis of their relative
suitability as defined by the assumptions in a user-selected suitability
scenario and any allocation controls specified in the control scenario
assumptions.
For instance, the projected residential land use demand can be assigned
first to the most suitable sites for residential development, then to the
second most suitable residential sites, and so on until all of the projected
residential demand in each projection year has been satisfied. The
projected demand for employment-related, preservation, and local land
uses are allocated in an identical way. If desired, the demand allocation
process can be guided by user-selected public policies such as the
implementation of a land use plan, zoning ordinance, or infrastructure
expansion plan.
You will be is notified if not enough land is available to satisfy the
projected demand. If this occurs, you must modify the suitability,
demand, or control scenario assumptions until the suitability, demand
and control assumptions are consistent. Procedures for doing this are
described in Section 9.8 Dealing with Insufficient Land.
Program outputs include the number of acres or hectares of land by type
and the residential population and employment by sub-area in each
projection year.

NOTE!

NOTE: The Allocation option is not available if the Suitability
analysis option is being used.

Edge City Allocation Scenarios
Edge City
Allocation
Scenarios
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The demonstration project contains seven scenarios that illustrate the
effects that different assumptions concerning land suitability, the demand
for land, and alternative public policy choices will have on the quantity
and location of future development in the Edge City study area.
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The scenarios are designed to help clarify the choices facing Edge City
and its residents. In particular, the scenarios provide information on:


The effects that alternative growth trends will have on future
land use, population, and employment patterns;



The need to extend the City’s sewer and water service to serve
the anticipated demand; and



The desirability of implementing the City’s 2030 Land Use
Plan.

Control Scenarios
What if? allows the user to define four types of scenarios and determine
the implications that a combination of scenario assumptions of will have
on future development patterns.
The scenarios that are provided in What if? are:


Suitability scenarios specifying the relative suitability of different
locations for accommodating different land use demands;



Demand scenarios projecting the future demand for residential,
employment-related, preservation, and local land use uses;



Control scenarios specifying the controls that guide the process of
allocating the projected land use demands to different locations; and



Allocation scenarios that use the assumptions in a user-selected
suitability, demand, and control scenario to project future
development patterns.

The control scenarios allow you to save the allocation order, land use
controls, infrastructure controls, and growth pattern assumption that are
defined on the Control scenario assumptions. This allows a set of control
assumptions to be used along with a suitability scenario and demand
scenario to define an allocation scenario. The procedures for doing this
are defined in Section 2.7.2, below.

Allocation Scenario Options
Allocation
Scenario Options
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The remainder of this section describes the following steps in using the
Allocation scenario to project future land use patterns:
1.

Defining allocation scenario assumptions;

2.

Creating new control scenarios;

3.

Allocating projected demand;

4.

Viewing allocation results; and

5.

Evaluating allocation scenarios.
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2.7.1 Defining Allocation Scenario Assumptions
Defining
Allocation
Scenario
Assumptions

The procedures for viewing the assumptions which underlie an
allocation scenario are identical to those for the suitability and demand
options described previously. That is, to view the assumptions that
underlie a particular allocation scenario you must:
1.

Select the Allocation | Scenarios option; and

2.

Select the allocation scenario whose assumptions you want to
view from the list that is displayed on the screen.

Allocation Scenario Names
Allocation
Scenario Names

The default allocation scenario names created by What if? identify the
suitability, demand, and control scenarios that underlie them. That is:


The first part of the scenario name is identical to the name of the
suitability scenario that is incorporated into the allocation
scenario;



The second part of the name is identical to the name of the
demand scenario that is included in the allocation scenario; and



The final part is identical to the name of the control scenario
that was selected on the Create New Allocation Scenario
form.

For example, the Suburbanization – Low Growth – Extend
Services scenario combines the assumptions specified in: (1) the
Suburbanization suitability scenario; (2) the Low Growth demand
scenario; and (3) the Extend Services control scenario.

Creating a New Allocation Scenario
Creating a New
Allocation Scenario

To create a new allocation scenario, you should select the Allocation |
Scenarios | New… option. You will then be presented with the
Create New Allocation Scenario form (shown below).

The Create New Allocation Scenario form requires you to select the
suitability, demand, and control scenarios that will be used in the
allocation scenario. This is done to recognize the fact that the allocation
scenario results reflect the combined effect of these three scenarios.
As their labels suggest, the three drop-down lists on the form can be used
to select previously defined suitability, demand, and controls scenario.
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2.7.2 Creating a New Control Scenario
Creating a New
Control Scenario

As shown above, the Control Scenario list includes a <NEW> option
that allows you to define a new control scenario. To do this, you should:
1.

Select the Allocation | Scenarios | New… option;

2.

Select the <NEW> option from Control Scenario list and
click on OK;

3.

Specify the name for new control scenario on the New Control
Scenario form; and

4.

Click on OK.

You will then be presented with the Control Scenario Assumptions
form that will allow you to define the assumptions for your newly created
control scenario.

2.7.2.1 Deleting a Control Scenario
Deleting a Control
Scenario

NOTE!

The Control Scenario list also includes a <DELETE> option that
allows you to delete a previously defined control scenario. To do this,
1.

Select the Allocation | Scenarios | New… option;

2.

Select the <DELETE> option from Control Scenario list and
click on OK;

3.

Select the control scenario you’d like to delete from the dropdown list on the Delete Control Scenario form; and

4.

Click on OK.

NOTE: What if? will not allow you to delete a control
scenario that is included in an allocation scenario. As a
result, to delete a control scenario you must first delete all of
the allocation scenarios that are associated with it.

Control Scenario Assumptions Form
Control Scenario
Assumptions
Form

The Control Scenario Assumptions form contains four tabbed
sheets which can be used to specify the following assumptions which
underlie a control scenario: (1) the allocation priorities; (2) the
infrastructure controls; (3) the land use controls; and (4) the growth
patterns. The procedures for doing this are described briefly below and
in detail in Chapter 9.

2.7.2.2 Defining Allocation Priorities
Defining Allocation
Priorities
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The Allocation Order sheet (shown below) can be used to specify: (1)
the order in which projected land use demands are to be allocated; and
(2) the order in which the various land use demands are to be allocated to
different locations.
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Specifying Land
Use Allocation
Order

Specifying Land Use Allocation Order. The Allocation Order |
Land Uses sheet can be used to specify the order in which different
land use demands are to be satisfied, i.e., the land use demand to be
satisfied first, the demand to be satisfied second, and so on. Thus, in the
example below, the Conservation demand will be satisfied first; the
Industrial demand will be satisfied second; and so on.

The allocation order list can be revised by selecting a land use label (not
the number) from the list and dragging it to its preferred location in the
list.
Specifying Spatial
Allocation Order

Specifying Spatial Allocation Order. In a similar way, the second
Allocation Order sheet, labeled Spatial, can be used to specify the order
in which different factors are considered in allocating the projected land
use demands to different locations. The following factors can be used to
determine the order in which the various land use demands are allocated
to different locations:
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Suitability. This option allocates the projected land use
demands to different locations on the basis of their suitability
for accommodating each land use, as determined by the
assumptions in the suitability scenario that is incorporated into
the allocation scenario. That is, other things being equal, What
if? allocates the projected demand for a land use to UAZs with
the highest suitability scores for that land use; then to UAZs
with the second highest suitability scores; and so on.
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Growth Pattern. This option allocates the projected demand
on the basis of user-defined “growth patterns” specifying the
order in which the projected demand should be allocated to
different locations. That is, other things being equal, the model
will allocate the projected demand for a particular land use to
UAZs with regards to the values in the specified growth pattern
layer, proceeding from the smallest value to the largest



Size. Other things being equal, this option allocates the
projected demand to UAZs on the basis of their size, starting
with the largest suitable UAZ and proceeding to the smallest
one.



Random. This option allocated the projected demand to
different locations in a completely random pattern, without
regard to land suitability, growth patterns, or UAZ size.

2.7.2.3 Defining Infrastructure Controls
Defining
Infrastructure
Controls

After specifying the allocation order, you can use the Infrastructure
Controls sheet to specify the influence which the availability of
different kinds of infrastructure will have on the allocation process.
The first Infrastructure sheet, Infrastructure Plans, can be used to
select one or more Infrastructure Plans specifying, for instance, the
extension of water and sewer service, the phased construction of major
roads or the construction of expressway interchanges.
The second Infrastructure sheet, Infrastructure Required, can be used
to specify the relationship between infrastructure service (or proximity)
and different land uses. N/A (for “Not Affected”) is used for land uses
whose location is not affected by the availability of a given type of
infrastructure. R (for “Required”) is used for land uses that are assumed
to require a particular type of land use. And X (for “Excluded”) is used
for land uses which are assumed to be excluded from areas that are
served by, or near to, a particular type of infrastructure.

2.7.2.4 Defining Land Use Controls
Defining Land Use
Controls

The Land Use Controls sheet can be used to select the 2030 Land
Use plan from the drop down list. If this option is selected, the projected
land use demands will only be allocated to locations for which they are
planned in the 2030 the land use plan.

2.7.2.5 Defining Growth Patterns
Defining Growth
Patterns

The final, Growth Pattern sheet can be used to select options which
will determine the general spatial pattern for future growth.
For instance, the Concentric growth option assumes that, other things
being equal, the region will grow in a series of concentric rings from
Central City, located to the southeast of Edge City. The Radial growth
option assumes that, other things being equal, the region will grow in a
radial pattern outward from the region’s major roads. If neither option is

2: Using What if? 2.0

Page 49

selected, growth will occur in a random pattern throughout the study
area.

2.7.3 Allocating Projected Demand
Allocating Projected
Demand

After specifying the desired set of allocation assumptions, you can click
on the Compute button to allocate the projected demand, as defined by
the selected demand scenario, to the most suitable sites, as defined by the
selected suitability scenario. The allocation process takes several
minutes so you may prefer to click on the Cancel button and return to
the main What if? form to view the scenario results. As was true for the
Suitability and Demand options, you must click on the Save button to
save your scenario assumptions and results.

2.7.4 Viewing Allocation Results
Viewing Allocation
Results

The Allocation option provides the following options for examining the
allocation analysis results:
1.

Viewing projected land use maps;

2. Viewing new development maps;
3. Comparing allocation maps;
4. Viewing allocation reports;
5. Viewing allocation assumptions reports; and
6. Viewing sub-area projections.
These options are described briefly below.

2.7.4.1 Viewing Projected Land Use Maps
Viewing Projected
Land Use Maps

To prepare a map showing the projected land uses in a projection year
for a particular allocation scenario, you must:
1.

Selecting the Allocation option from the main What if? screen;
and

2.

Selecting the Maps option.

3.

Click on the “Existing Land Uses” check box, to display the
study area’s current land uses; and

4.

Click on the check box for the allocation scenario and projection
year you wish to view.

This procedure displays the projected land uses on top of the current land
use map, generating a map showing the projected land uses for the
selected allocation scenario and projection year.
Thus, for example, the map below shows the projected land uses in 2030
for the Suburbanization – Medium Growth – Extend Services allocation
scenario.
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2.7.4.2 Viewing New Development Maps
Viewing New
Development
Maps

If you wish, you can view maps which display the newly allocated land
uses in a projection year, without displaying land uses which have not
changed. This is particularly useful for studying the projected land uses
changes.
To do view a new development map you can:
1. Make sure that the “Existing Land Uses” check box is not
checked so that the current land uses are not mapped; and
2. Click on the check box for the allocation scenario and projection
year you wish to view.
This procedure displays the projected land uses for the selected allocation
scenario and projection year, without displaying the current land use
map. Thus, for example, the map below shows the projected new
development map in 2030 for the Suburbanization – Medium Growth –
Extend Services allocation scenario.

2.7.4.3 Comparing Allocation Maps
Comparing
Allocation Maps
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After selecting the Allocation | Maps option to display the allocation
map form, you can click on the Open New Map tool (the right-most tool
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on the main map form) to open up to four different map forms. This
allows you to simultaneously compare:


The projected land use patterns in different years for a particular
suitability scenario; or



The projected land use patterns for the same (or different) years
for different allocation scenarios.

2.7.4.4 Viewing Allocation Reports
Viewing Allocation
Reports

The What if? allocation reports record the projected land uses, residential
population and employment for each projection year and for build out for
the sub-areas you defined in the Setup | Define Sub-Areas option. It
also provides information on the change in the quantity of land, the
residential population, and the employment for each projection year for
the population and population/employment analysis options.
The allocation reports can be viewed by:

Viewing Land Use
Information
Viewing
Residential
Population
Information
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1.

Selecting the Allocation option from the main What if? screen;

2.

Selecting the Report option;

3.

Selecting the desired allocation scenario from the list that is
displayed on the screen; and

4.

Selecting the sub-area type for the report you’d like to view
from the Allocation Report form.

Viewing Land Use Information. As shown above, the allocation
report records the projected quantity of land in each sub-area for all
projection years. It also records the change in the quantity of land for
each land use between one projection year and the next.
Viewing Residential Population Information. The allocation
report records the following information for each sub-area in each
2: Using What if? 2.0

projection year, and the change for each variable between projection
years:

NOTE!
Viewing
Employment
Information
NOTE!



Total population;



Group quarters population;



Number of households;



Number of housing units;



Number of vacant housing units;



Vacancy rate; and



Average household size.

NOTE: This information is not available if the Land Use
analysis option is being used.
Viewing Employment Information. The allocation report records
the projected employment for all employment sectors for each sub-area
and the change in the employment for each employment sector between
projection years for each sub-area.
NOTE: This information is not available if the Land Use or
Population analysis options are being used.

2.7.4.5 Viewing Allocation Assumptions Reports
Viewing Allocation
Assumptions
Reports

The assumptions that underlie a land use allocation scenario can be
reviewed by viewing the Allocation Assumptions Report.
The allocation assumption reports can be viewed by:
1.

Selecting the Allocation option from the main What if? screen;

2. Selecting the Assumptions option;
3. Selecting the desired allocation scenario from the list that is
displayed on the screen.

2.7.4.6 Viewing Sub-area Projections
Viewing Sub-area
Projections

As pointed out in Section 9.7.6 Viewing Sub-area Projections, the
Allocation option produces as series of shape files reporting the
projected land uses, population, housing, and employment for userdefined areas within the study area. These files can be used with
ArcGIS to produce maps showing the land uses, population and
employment changes over time for all of the sub-areas in your study
area.
For example, the following figure illustrates the maps that can be
prepared to show the projected population, housing and other variables
for the political jurisdictions, census enumeration districts and TAZs in
the demonstration study area.
You can duplicate this map by:
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Starting ArcGIS;
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Using the File | Open option to open the Suburbanization –
Low Growth – No Controls.mxd map document;



Right clicking on the Population and Housing frame and
select the Activate option.

As the Suburbanization – Low Growth – No Controls.mxd map
document illustrates, similar maps can be prepared showing the projected
land use by type and the projected employment by employment sector for
the various sub-areas you’ve defined.

2.7.5 Evaluating Allocation Scenarios
Evaluating
Allocation
Scenarios

Together, the various allocation scenarios provide very different
pictures of the region’s future and help clarify the choices facing Edge
City and its residents. In particular, they provide information on:


The effects that alternative growth trends will have on future
land use, population and employment patterns;



The need to extend the City’s sewer and water service to serve
the anticipated demand; and



The desirability of implementing the City’s 2030 Land Use
Plan.

The information that the allocation scenarios provide on each of these
questions is described briefly below.

2.7.5.1 Alternative Demand Forecasts.
Alternate Demand
Forecasts

The Allocation scenarios indicate that different assumptions concerning
future land use demands have dramatically different effects on future
land use patterns. In particular:
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The most conservative demand forecasts, reflected in the
Suburbanization – Low Growth – Extend Services
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scenario, suggest that the study area will lose over 30% of its
undeveloped/agricultural land; the land devoted to residential
uses will increase by nearly 60%; and the land devoted to other
urban uses will increase by roughly 12%.


The intermediate demand forecasts, reflected in the
Suburbanization – Medium Growth –Extend Services
scenario, suggest that the study area will lose nearly half of its
undeveloped/agricultural land; the land devoted to residential
uses will more than double; and the land devoted to other urban
uses will increase by over 25%.



The highest demand forecasts, reflected in the
Suburbanization – High Growth –Extend Services
scenario, suggest that the study area will lose over 75% of its
undeveloped/agricultural land; the land devoted to residential
uses will increase by over 166%; and the land devoted to other
urban uses will increase by nearly 50%.

2.7.5.2 Need to Extend Services.
Need to Extend
Services
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The Allocation scenarios also provide guidance on the necessity of
extending the City’s sewer and water service to accommodate
anticipated growth. In particular:


The Suburbanization – Low Growth – Current Services
indicates that the current sewer and water service area is
sufficient to accommodate anticipated growth under the most
conservative demand forecasts.



However, the Suburbanization – Medium Growth –
Current Services scenario “runs out of land” before 2030,
indicating that the current sewer and water service area is not
sufficient to accommodate anticipated growth under the
intermediate demand forecasts. As a result, the City should plan
on extending its sewer and water service, unless it has reason to
believe that the lowest growth rate projections will continue into
the future.



Fortunately, the three scenarios that assume that the City
implements its plans for the staged expansion of its sewer and
water services (i.e., that incorporate the Extend Services
control scenario assumptions) indicate that the anticipated
extensions are sufficient to accommodate even the highest
assumed growth rates observed over the next twenty-five years.
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2.7.5.3 Desirability of Implementing the 2030 Plan
Desirability of
Implementing the
2030 Plan

Three scenarios provide guidance on the desirability of implementing
the City’s proposed 2030 Land Use Plan. In particular,


The Suburbanization – Medium Growth – Extend
Services scenario records the land use patterns that can be
expected under the intermediate growth forecasts if the City’s
sewer and water services are extended and the 2030 Land Use
Plan is not implemented. As shown in the map below, under
this scenario, substantial portions of the agricultural land in the
western portion of the study area are converted to residential
uses.

The Suburbanization – Medium Growth – 2030 Plan scenario
records the anticipated land use patterns under the intermediate growth
forecasts if the 2030 Land Use Plan is implemented. As the map below
indicates, this scenario assumes that roughly the same quantities of
undeveloped and agricultural land are converted to other uses but
concentrates the growth in the center of the township; preserving more of
the open space in the western part of the study area.

Unfortunately, the Suburbanization – High Growth – 2030 Plan
scenario (which was not saved) runs out of land before the largest
projected land use demands can be accommodated. This suggests that it
Page 56

2: Using What if? 2.0

might be desirable to modify the plan so that it can accommodate the
possibility of higher growth by the year 2030 and beyond.
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Overview
What if? can be configured to work for any study area for which the required
GIS and non-GIS data are available. This means that the land use categories,
suitability factors, population and employment data, policy options, and all
other information considered in the model can be adapted to a particular study
area. The program can also be modified to accommodate new GIS data as
they become available.
This ability to accommodate different GIS data sets is incorporated in What
if? “projects,” collections of GIS and non-GIS data sets and scenario
assumptions for different study areas. Thus, for example, all of the data
discussed in this Users Guide correspond to the What if? demonstration
projects described in Chapter 2. As a result, installing What if? for a new
study area or for a new set of GIS and non-GIS data requires the creation, or
modification, of a What if? project.
The following steps are required to create a What if? project:
1.

Obtaining required GIS data;

2.

Creating the UNION file;

3.

Installing the GIS data files;

4.

Creating the project files; and

5.

Specifying system information.

The procedures for carrying out the first two steps—obtaining the required
GIS data and creating the UNION file—are described in this chapter. The
procedures for using the What if? Setup program to carry out the next two
steps—installing the GIS data files and creating the What if? project files—
are described in Chapter 4. Procedures for using the What if? program’s
Project option to specify the system information displayed on the scenario
assumption forms are described in Chapter 5. Detailed guidance on using
these programs is provided in those chapters.

3: Creating GIS Data Files
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This chapter begins by describing the four What if? analysis options and the
required and optional GIS data for each option. It then describes the
procedures for:
1.

Obtaining GIS data;

2.

Creating UNION files;

3.

Creating UNION files with ArcGIS 9; and

4.

Creating UNION files with ArcView 3.x.

3.1 What if? Analysis Options
What if? provides four options which allow you to customize the program to
the kinds of data that are available for your study area. The GIS data required
to use each of these options are described in detail below.

3.1.1 Suitability Analysis Option
Suitability
Analysis Option

The suitability analysis option allows you to quickly and easily produce
suitability maps indicating the relative suitability of different areas for
accommodating future land uses.
This option can be used with only the existing land use and suitability
analysis layers described in Section 3.2.1 Suitability Analysis Layers.
The information that is provided for this analysis option is illustrated with the
Suitability Demonstration project that is included in the sample data set.

3.1.2 Land Use Analysis Option
Land Use Analysis
Option

The Land Use analysis option allows you to produce maps showing the
projected land uses for up to five projection years and for build out. It
also allows you to produce reports and shape files reporting the
projected land uses for the sub-areas you define.
This option can be used with the existing land use and suitability analysis
layers described in Section 3.2.1 Suitability Analysis Layers and the land use
analysis layers described in Section 3.2.2 Land Use Analysis Layers.
The information that is provided for this analysis option is illustrated with the
Land Use Demonstration project that is included in the sample data set.

3.1.3 Land Use/Population Analysis Option
Land Use/
Population
Analysis Option
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The Land Use/Population analysis option allows you to produce the
projected land uses for up to five projection periods provided by the land
use option. It also allows you to produce reports and shape files
reporting the following population and housing information for the subareas you define:


Total population;



Group quarters population;



Number of households;
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Number of housing units;



Number of vacant housing units;



Vacancy rate; and



Average household size.

This option can be used with the GIS layers described in Section 3.2.1
Suitability Analysis Layers, Section 3.2.2 Land Use Analysis Layers, and
Section 3.2.3 Population Data Layer.
The information that is provided for this analysis option is illustrated with the
Population Demonstration project that is included in the sample data set.

3.1.4 Land Use/Population/Employment Analysis
Option
Land Use/
Population/
Employment
Analysis Option

The Land Use/Population/Employment analysis option allows you to
produce all of the projection information for the population and land use
data option provided by the land use/population analysis option. In
addition, it allows you to produce reports and shape files reporting the
employment, by place of work, for up to twenty employment sectors for
the sub-areas you define.
This option can be used with the GIS layers described in Section 3.2.1
Suitability Analysis Layers, Section 3.2.2 Land Use Analysis Layers, Section
3.2.3 Population Data Layer, and Section 3.2.4 Employment Data Layer.
The information that is provided for this analysis option is illustrated with the
Demonstration project that is included in the sample data set.

NOTE!

NOTE: Refer to Appendix K for more information on the
What if? 2.0 analysis options, analysis area options, and
projection options that are available in What if? 2.0 and the
data that are required to use each option.

3.2 Required and Optional GIS Data
The only GIS layer that is absolutely essential for using What if? is one
identifying the study area’s existing land uses. A variety of additional layers
can be added, depending on the GIS data that are available, your analysis and
policy needs, the level of detail you desire, and the kinds of secondary
applications you will be doing (e.g., fiscal analysis or transportation
planning).
At a minimum, you will probably want at least three natural features layers
for the Suitability component of the analysis and two or three additional
infrastructure or land use control layers for the Allocation component. You
will also probably want some sub-area boundary layers that can be used to
projected land uses, population and employment data for census tracts,
political units, TAZs, or other sub-areas within the study area. You may also
want to include some display layers that can be used to produce more
attractive and understandable maps.
3: Creating GIS Data Files
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This section describes the required and optional GIS data for the four What
if? analysis options. The data requirements for each option include those of
all the proceeding options. Thus, for example, the land use option requires all
of the data for the suitability option and the land use/population option
requires all of the data for the suitability and land use options.

3.2.1 Suitability Analysis Layers
Suitability
Analysis Layers

The suitability analysis option requires GIS layers for: (1) the existing
land uses in the study area; and (2) one or more suitability analysis
layers. One or more display layers may also be used, if desired.

3.2.1.1 Existing Land Use Layer
Existing Land Use
Layer

What if? can accommodate a maximum of 30 different land uses. Up to
ten land uses can be permitted in each of the following land use
categories, described in detail in Section 4.6 Defining Land Uses:


Residential;



Sales/Service;



Manufacturing/Wholesale;



Transportation/Communication;



Arts/Entertainment/Recreation;



Education/Public Administration/Institutional;



Construction;



Mining/Extraction;



Agriculture/Forestry/Fishing; and



Not Developable/Undefined.

3.2.1.2 Suitability Layers
Suitability Layers

The suitability layers are used to determine the quantity, location, and
relative suitability of land that is available for development. Depending
on the available GIS data and your situation, you would select the most
relevant layers or factors from the illustrative lists below.
For example, if septic suitability is uneven in your study area or the
preservation of prime farmland is important, you would want to use a Septic
Soils or Prime Agricultural Soils layer. If you had undeveloped land that was
very hilly, you would want to use a Slopes layer. In general, it is desirable to
include at least three suitability layers so you can meaningfully differentiate
between different development suitability levels.
Possible natural features suitability layers include:
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Prime agricultural soils;



Septic soils;



Slopes;



Flood plains;
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Critical habitats;



Aquifer recharge areas;



Land cover;



Wetlands;



Stream buffers; and



Landslide prone areas.

Other possible suitability layers include proximity to amenities such as parks,
highways and to disamenities such as hazardous waste sites.
You may use up to a maximum of twenty Suitability layers. Each suitability
layer can be organized in up to five categories (e.g., slopes can be divided
into five categories: 0 to <10%, 10 % to <20%, and so on).

3.2.1.3 Display Layers
Display Layers

What if? provides an option for incorporating “display layers” that can be
used to create more attractive and informative scenario maps. Possible
display layers include major and minor roads, political boundaries, major
rivers and water bodies and any other map features that would help map
viewers better understand the mapped information.
The display layers are shape files that can be displayed on top of the What if?
suitability and allocation maps. By allowing the location of major
expressways, rivers, municipal boundaries, and other important landmarks to
be displayed easily on the What if? maps, these layers help provide a better
understanding of the analysis results.
What if? can accommodate up to ten display layers. The display layers must
be line layers.

3.2.2 Land Use Analysis Layers
Land Use Analysis
Layers

The Land Use analysis option requires the existing land use and
suitability layers required by the suitability analysis option and can
accommodate the optional display layers. In addition, it can
accommodate the following optional GIS layers:


Infrastructure control layers;



Land use control layers;



Growth pattern layers; and



Sub-area boundary layers.

The nature and contents of these layers are described briefly below.

3: Creating GIS Data Files
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3.2.2.1 Infrastructure Control Layers
Infrastructure
Control Layers

The infrastructure control layers identify areas that will be provided with
a particular type of infrastructure in a given year. These layers may be
used to control future growth patterns by specifying that future
development can only occur in areas where a particular type of
infrastructure is provided. Thus, for example, an allocation scenario
could specify that residential development can only occur in areas that
are served by sewer in a given projection period.
As was true for the Suitability component, the layers that can be used to
represent the effect of infrastructure availability on the land use allocation
process should reflect the availability of GIS data and the most important
factors governing development in your jurisdiction. If, for example, sewer
service is not readily available, but is essential for development in your study
area, then you will want to use a sewer phasing layer as an infrastructure
control layer.
The following list illustrates typical infrastructure controls that can be used to
allocate future land use demands:


Existing or proposed sewer plans, with phasing by watershed or
service area;



Existing a proposed water plans, with phasing by service area;



Major thoroughfare plan; and



Plans for adding interchanges to limited access highways.

You may have up to ten different kinds of infrastructure structures and ten
infrastructure plans for each type of infrastructure.

3.2.2.2 Land Use Control Layers
Land Use Control
Layers

Land use control layers may be used to represent the effect that zoning
ordinances, land use plans, and other development regulations will have
on future development patterns.
Typical land use controls include:


Existing or proposed master plans;



Existing or proposed zoning ordinances;



Farmland preservation plans;



Plans for the protection of special areas (e.g., historic preservation
districts); and



Alternative “vision” plans.

You may have as many as 10 land use control layers.
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3.2.2.3 Growth Pattern Layers
Growth Pattern
Layers

What if? allows you to select between several different options for
specifying the order in which projected land use demands will be
allocated to different locations in the study area. Assume, for instance,
that you want to create a layers specifying that, other things being equal,
growth will occur in a series of concentric rings around a neighboring
central city. You can do this by defining a series of buffers around the
central city and numbering the buffers with consecutive integer values.
Similarly, you can create layers specifying that growth will spread along
major transportation routes, or outward from existing population
concentrations by defining buffers around the transportation routes or
population concentrations and numbering the buffers with consecutive
integer values.
Each growth pattern layer can contain up to 1,000 regions identified by
integer values starting with 1. Other things being equal, areas which are
assigned a value of 1 will be developed first; areas with a value of 2 will be
developed second; and so on.
You may have up to five different growth pattern layers.

3.2.2.4 Sub-area Boundary Layers
Sub-area Boundary
Layers

Sub-area boundary layers define the boundaries for areas that can be used
to report the projected land uses, population and employment for subareas within the study area.
Possible boundaries layers include:


Political jurisdictions such as townships;



Municipal boundaries;



School districts;



Census tracts and block groups;



Traffic analysis zones;



Taxing districts; and



Potential annexation areas

At least one sub-area boundary layer is required and a maximum of ten
boundary layers can be used in the model. The sub-area boundary layers must
contain polygon features.
NOTE!

NOTE: A sub-area boundary layer is required to project the
demand for local land uses such as local parks and public
and semi-public uses, even if the study area consists of a
single sub-area, e.g., a single political jurisdiction.

3.2.3 Population Data Layer
Population Data
Layer
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The What if? population analysis option can be used to project the
residential population and housing in each projection year for census
enumeration districts and other user-defined areas. However, to do this,
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you must have all the data required for the Suitability and Land Use
analysis options. In addition, you must have the following information,
as described in Section 4.11 Defining Enumeration District Information
and Section 4.12 Defining Population Information:
1.

Enumeration District Label. This field contains a unique identifier
(e.g., the FIPS code) for each enumeration district;

2.

Enumeration District Area. This field contains the current area for
enumeration district, including any portion of the enumeration
district that is not located in the study area;

3.

Clipped Enumeration District Area. This field contains the area for
the portion of each enumeration district that lies within the study
area. This field is not required if all of the enumeration districts lie
entirely within the study area;

4.

Total Population. This field contains the current residential
population in each enumeration district;

5.

Number of Households. This field contains the current number of
households in each enumeration district;

6.

Number of Housing Units. This field contains the current number
of housing units (occupied and vacant) in each enumeration district;
and

7.

Group Quarters Population. This field contains the current group
quarters population in each enumeration district.

It is normally very difficult to obtain current population and housing data for
sub-county areas. Fortunately, What if?, Inc. has established a relationship
with Environmental Systems Research Institute, Inc. that allows all of these
data to be obtained for all block groups, census tracts and ZIP code areas in
the United States. Information on obtaining and using these data are provided
in Appendix C: Creating Population and Employment Data Layer. Users in
other countries will have to modify these procedures to work with the data
that are available to them.

3.2.4 Employment Data Layer
Employment Data
Layer

What if? provides the capability of projecting the employment by place
of work for census enumeration districts and other user-defined areas.
However, to do this, you must have all of the information required for
the suitability, land use and population analysis options, In addition,
you must provide a map layer that reports the current employment—by
place of work—for the study area.
As described in Section 4.11 Defining Enumeration District Information, and
Section 4.13 Defining Employment Information, the following data fields are
required in the employment data layer:
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1.

Enumeration District Label. This information is also required for
the population data layer described in Section 3.2.3;

2.

Enumeration District Area. This information is also required for
the population data layer described in Section 3.2.3;
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3.

Clipped Enumeration District Area. This information is also
required for the population data layer described in Section 3.2.3;

4.

Employment Fields. What if? can accommodate up to 20 fields
reporting the current employment, by place of work, in up to 20
employment sectors.

Current employment data are normally very difficult, if not impossible, to
obtain for sub-county areas. Fortunately, What if?, Inc. has established a
relationship with Environmental Systems Research Institute, Inc. that allows
all of these data to be obtained for all block groups, census tracts and ZIP
code areas in the United States. Information on obtaining and using these
data are provided in Appendix C: Creating Population and Employment Data
Layer. Users in other countries will have to modify these procedures to work
with the data that are available to them.

3.5 Creating UNION Files
This section describes the general procedures for combining the various GIS
data layers into a UNION file that can be used with the Setup program. It
describes a simplified illustrative set of GIS input layers and the general
procedures that are used to create a What if? UNION file. Sections 3.6 and 3.7
describe review the procedures for creating a UNION file in ArcGIS 9 and
ArcView 3.x.

Uniform Analysis Zones (UAZs)
Uniform Analysis
Zones (UAZs)

The fundamental spatial analysis units for the What if? model are
uniform analysis zones (UAZs), GIS-generated polygons that are
homogeneous with respect to all of the factors considered in the model.
Thus, for instance, all points within a UAZ have the same slope, are
located in the same municipality, and are within the same buffer distance
of an existing or proposed highway, and so on.
UAZs are created by using GIS overlay functions to combine all of the
relevant layers of GIS information to create the UAZs for a particular study
area. The UAZs contain information from each of the constituent layers, i.e.,
each UAZ contains information on the slope, the availability of sewer and
water service, planned land use, and so on for all points lying inside of it.

UNION Files
UNION Files
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The map layers that are used to create the UAZs may contain any of the
different types of GIS data described in Section 3.2 Required and
Optional GIS Data. GIS spatial analysis functions are used to combine
these layers into a single shape file made up of UAZs containing
information from each of the constituent GIS data layers. This file, the
“UNION file” is made up of small polygons, or UAZs, that contain
information on the slope, the availability of sewer and water service,
planned land use, and so on for all points lying inside of it. The What
if? Setup Program described in Chapter 4 converts the user-created
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UNION file into a second, “UAZ file” that can be used by the What if?
suitability and demand allocation components.
The UNION file can be viewed as the intermediary link between your original
GIS data files and the What if? program. That is, the What if? installation
process begins by collecting the relevant GIS layers as described in the
previous section. You must then use the spatial analysis procedures described
in this section to convert these layers into a single UNION file. Finally, the
Setup program described in Chapter 4 can be used to convert the UNION file
into a UAZ file that can be used by the What if? program.

UNION File Layers
UNION File Layers

The following GIS layers should be combined to create a UNION file:


An existing land use layer is required, as described in Section
3.2.1.1;



Up to twenty different suitability layers may be used, as described in
Section 3.2.1.2;



Up to ten optional infrastructure control layers may be used, as
described in Section 3.2.2.1;



Up to ten optional land use controls may be used, as described in
Section 3.2.2.2;



Up to five optional growth pattern layers may be used, as described
in Section 3.2.2.3;



At least one sub-area boundary layer is required, as described in
Section 3.2.2.4;



A population data layer, as described in Section 3.2.3 is required if
the population or the employment analysis option is used;



An employment data layer, as described in Section 3.2.4 is required
if the employment analysis option is used.

3.6 Creating UNION File
The following steps are required to convert GIS layers described in the
previous section into a What if? UNION file
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1.

Combining GIS layers;

2.

Removing multi-part features;

3.

Converting to a projected coordinate system;

4.

Computing polygon areas;

5.

Splitting large polygons;

6.

Removing small polygons;

7.

Deleting extra data fields; and

8.

Creating UNION shape file.
3: Creating GIS Data Files

The following example illustrates the procedure for using ArcGIS 9 to convert
three shape files named SOILS, SLOPE, and ZONING into a What if?
UNION file. Identical procedures should be used to convert more layers with
different names into a UNION file. These steps are illustrated in Appendix B.

3.6.1 Combining Layers
Step 1: Combining
Layers

The process of creating a UNION file begins by using the UNION
command to spatially join the different GIS layers into a single layer that
contains all of the spatial and attribute information for all of the initial
layers. The procedure for doing this is as follows:
1.

Open ArcMap and add the SLOPE, SOILS, and ZONING layers to
the map;

2.

Select the ArcToolbox | Analysis Tools | Overlay | Union
option;

3.

Use the Input Features selection tool to select the SLOPE, SOILS,
and ZONING layers;

4.

Use the Output Feature Class selection tool to specify the name
for the name for the UNION file, e.g., UNION;

5.

Select ALL from the JoinAttributes option list; and

6.

Click on the OK button to create the UNION shape file and add it to
the map.

3.6.2 Removing Multi-part Features
Step 2: Removing
Multi-part
Features

The process of combining several map layers may create multi-part
features, i.e., polygons that have different locations but are stored in the
shapefile as a single feature with the attributes. Multi-part features may
be correct; for example, the state of Hawaii could be considered a multipart feature in a map of states because its separate geometric parts are
classified as a single state. However, the multi-part features created by
the UNION command are almost always errors and should be removed.
To remove any multi-part features in your newly created UNION file you
should:
1.

Select the ArcToolbox | Data Management Tools | Features |
Multipart to Singlepart option;

2.

Select the UNION.shp file from the Input Features selection tool;

3.

Specify the name for the new shape file, e.g., UNION_elim.shp, in
the Output Feature Class text box; and

4.

Click on OK.

If the newly create shape file has more records than the original file, the
original file contained multi-part features.

3: Creating GIS Data Files
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3.6.3 Converting to Projected Coordinate System
Step 3: Converting
to Projected
Coordinate
System

The process of combining several map layers may create polygons that
are too large or too small to be useful for your analysis. Procedures for
splitting polygons that are too large and eliminating ones that are too
small are described in Section 3.6.3 and Section 3.6.4.
The procedures for splitting and eliminating polygons requires that you
compute the area of the polygons in your UNION file. Before doing this,
you must be sure that your UNION layer is in a projected coordinate system
(e.g., State Plane in the United States). If it displayed in a geographic
coordinate system (i.e., latitude and longitude), the procedures outlined
below will incorrectly compute the areas within your polygons.

3.6.3.1 Determining Layer Projection
Determining Layer
Projection

The first step is to determine whether your UNION layer is displayed in
a projected coordinate system. To do this, you should:
1.

Right click on the label for your UNION file layer;

2.

Select the Properties… | Source option to view the layer
properties;

3.

If the Coordinate System is <Unknown> or a Geographic Coordinate
System you must use the procedure defined in the next section to
convert it to a projected coordinate system.

3.6.3.2 Changing Layer Projection
Changing Layer
Projection

To change your layer projection to a projected coordinate system you
should:
1.

Select the ArcToolbox | Data Management Tools |
Projections and Transformations | Define Projection icon
option;

2.

Select the layer to be projected (e.g., UNION_elim.shp) from the
Input Dataset or Feature Class drop-down list;

3.

Click on the icon to the right of the Coordinate System text box
to open the Spatial Reference Properties form;

4.

Click on the Select... icon to select Projected Coordinate System
for your study area;

5.

If one of your other layers is projected correctly you can also click
on the Import… icon to select the layer whose projection should be
used for your UNION layer.

3.6.4 Computing Polygon Areas
Step 4: Computing
Polygon Areas
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If you are using ArcGIS 9.2 or above, you can use the following
procedure to compute the area within your polygons:
1.

Right click on the label for your UNION file layer;

2.

Select the Open Attribute Table option to open the attribute table;
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3.

Select the Add Field… option from the Options button at the
bottom of the form;

4.

Enter the name of the field that will be used to store the polygon area
information, e.g., UAZ_AREA, in the Name: box

5.

Choose Double from the Type: drop-down list;

6.

Enter 0 in the Precision and Scale text boxes;

7.

Click on OK;

8.

Right click on the label for the new field and select the Calculate
Geometry… option;

9.

Select Area from the Property drop-down list at the top of the
form

10. Select the units in which you want the area to be computed, e.g.,
Acres US [ac] or Hectares [ha], from the Units drop-down;
11. Click on OK.

3.6.5 Splitting Large Polygons
Step 5: Splitting
Large Polygons

Depending on the number and contents of your layers, your UNION file
may contain polygons (UAZs) that are quite large, possibly hundreds of
acres or hectares in size. This could be significant problem because the
What if? allocation process assigns an entire UAZ to a single use, which
may not be realistic for very large polygons
Fortunately, ArcGIS provides a FISHNET tool that can be used to create a
mesh of square polygons of a specified size, e.g., one acre or one hectare.
This layer can then be joined with the other layers in your UNION file to
split up any polygons that are too large for your analysis.
To split up any large polygons in your UNION files you should:
1.

Create a fishnet line layer;

2.

Create a fishnet polygon layer;

3.

Separate large and small polygons;

4.

Split large polygons; and

5.

Combine split and unsplit polygons.

The procedures for doing this are outlined below.

3.6.5.1 Creating Fishnet Line Layer
Creating Fishnet
Line Layer
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To create a fishnet line layer you should:
1.

Select the ArcToolbox | Data Management Tools |
Feature Class | Create Fishnet option;

2.

Specify the name of the fishnet layer to be created, e.g., fishnet.shp
(including the complete path) in the Output Feature Class text
box;
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3.

Use the Template Extent selection tool to select your UNION file
from the list displayed on the screen; and click on the Open button;

4.

The values for the Fishnet Origin Coordinate text boxes will be
automatically filled in; round these values to integer values;

5.

Enter the desired values for the Cell Size Width and Cell Size
Height. For example, to create cells that are one acre in size enter
values of 208.7103 (the square root of 43,560 square feet in an acre)
for the cell width and height if the layer units are feet. To create
cells that are one hectare in size enter values of 100 (the square root
of 10,000 square meters in a hectare) if the layer units are meters.

6.

Specify 0 for the Number of Rows and Number of Columns
values;

7.

Retain the default values for the coordinates for the opposite corner
of the fishnet;

8.

Do not check the Create Labels check box; and

9.

Click on OK to create the fishnet layer.

3.6.5.2 Creating Fishnet Polygon Layer
Creating Fishnet
Polygon Layer

You now need to convert the fishnet line layer into a polygon layer so
that it can be used to split the large polygons in your UNION file. To do
this you should:
1.

Select the ArcToolbox | Data Management Tools | Features |
Feature to Polygon option;

2.

Select the fishnet line layer, e.g., fishnet.shp from the Input
Features drop-down list;

3.

Specify the name for the fishnet polygon layer, e.g.,
fishnet_poly.shp, including the full path, in the Output Feature
Class text box;

4.

You do not need to specify any other information;

5.

Click on the OK button to create the fishnet polygon layer.

3.6.5.3 Separating Large and Small Polygons
Separating Large
and Small
Polygons

After creating the fishnet polygon layer, you need to separate the
polygons in your UNION file that you’d like to split from those that you
do not want to split.
To select the polygons to be split, you should:
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1.

Select the Selection | Select by Attributes option from the
ArcMap control panel;

2.

Select UNION_elim for the Layer: option and Create a new
selection for the Method: option;

3.

Select the field that contains the UAZ areas, e.g., “UAZ_AREA,”
from the Fields: list;
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4.

Specify the criterion for selecting the polygons to be split, e.g.,
“UAZ_AREA” > 1 in the SELECT * FROM text box;

5.

Click on the OK and Close buttons to select all of the polygons that
are larger than the specified size limit, e.g., over one acre in this
example; and

6.

Right click on the UNION label in the table of contents and select
the Data | Export Data… option to export the selected polygons to
a new layer, named perhaps UNION_large_polys.shp.

To select the polygons that should not be split you should:
1.

Repeat the first three steps in the proceeding list;

2.

Specify the criterion for selecting the polygons that should not be
split, e.g., “UAZ_AREA” <= 1 in the SELECT * FROM text box;

3.

Click on the OK and Close buttons to select all of the polygons
that are smaller than the specified size limit, e.g., one acre or
smaller in this example; and

4.

Right click on the UNION label in the table of contents and select
the Data | Export Data… option to export the selected polygons
to a new layer, named perhaps UNION_small_polys.shp.

3.6.5.4 Splitting Large Polygons
Splitting Large
Polygons

You can now use the fishnet polygon layer to large split the large
polygons. To do this you should:
1.

Select the ArcToolbox | Analysis Tools | Overly | Identity
option;

2.

Select the large polygon layer, e.g., UNION_large_polys.shp, from
the Input Features drop-down list;

3.

Select the fishnet polygon layer, e.g., fishnet_poly.shp, from the
Identify Features drop-down list;

4.

Specify the name for the layer containing the split polygons, e.g.,
UNION_split_polys.shp in the Output Feature Class text box;

5.

Select ALL for the JoinAttributes option; and

6.

Click on OK to create a new layer that contains the split polygons
and retains all of the attributes in the original UNION layer.

3.6.5.5 Combining Split and Unsplit Polygons
Combining Split
and Unsplit
Polygons

You can now combine the split polygons and the polygons that did not
need to be split to create a layer covering the entire study area with
polygons no larger than your size limit. To do this you should
1.
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Select the ArcToolbox | Data Management Tools | General |
Merge option;
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2.

Select the split polygons, e.g., UNION_split_polys.shp and the small
polygons, e.g., UNION_small_polys.shp, with the Input Datasets
selection tool;

3.

Specify the name for the new UNION file, e.g., UNION_new.shp, in
the Output Dataset text box;

4.

Retain the default values in the optional Field Map text box; and

5.

Click on OK to create a new layer containing no polygons smaller
than your threshold level.

3.6.6 Removing Small Polygons
Step 6: Removing
Small Polygons

The process of combining GIS layers into a single layer may create
thousands of polygons, many of which are extremely small in size. As a
result, it is generally desirable to eliminate some of the smallest
polygons. This will remove UAZs that are too small to be developable
and will speed up the analysis process.

3.6.6.1 Selecting Polygons to Eliminate
Selecting
Polygons to
Eliminate

Before eliminating the polygons that are below a particular size
threshold you must use the following procedure to select the polygons
you wish to remove:
1.

Select the Selection | Select by Attributes option;

2.

Select your UNION file, e.g., UNION_new, for the Layer: option
and Create a new selection for the Method: option;

3.

Select the field that contains the UAZ areas, e.g., “UAZ_AREA,”
from the Fields: list;

4.

Specify the criterion for selecting the polygons to be eliminated, e.g.,
“UAZ_AREA” < 1 in the SELECT * FROM text box; and

5.

Click on the OK and Close buttons to select all of the polygons that
are smaller than the specified size limit, e.g., smaller than one acre in
this example.

3.6.6.2 Deleting Small Polygons with ArcInfo
Deleting Small
Polygons With
ArcInfo
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If you have a license for ArcInfo workstation, you can now use the
following procedure to eliminate all of the selected polygons:
1.

Select the ArcToolbox | Data Management |
Generalization | Eliminate option;

2.

Use the Input layer selection tool to select the UNION layer;

3.

Used the Output Feature Class selection tool to specify the name
of the output file, e.g., UNION_elim;

4.

You can select the Eliminating polygon by border option to
specify that the deleted polygons will be merged with neighboring
polygons with the larges shared border. If you do not select this
option, the deleted polygons will be merged with the largest
neighboring polygon; and
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5.

Click on the OK button to create a new UNION_elim coverage that
eliminates many—but not all—of the polygons that are less than one
acre in size.

3.6.6.3 Deleting Small Polygons With ArcView
If you do not have an ArcInfo license, the ELIMINATE command described
in the previous section is not available. As a result, all you can do is
eliminate any sliver polygons, creating small holes in your GIS layer.
To delete all of the selected polygons (in this case all polygons that are less
than one acre in size you should:
1.

Select the ArcToolbox | Data Management Tools | Features |
Delete Features option;

2.

Use the Input Features selection tool to select the UNION layer;
and

3.

Click on OK.

The UNION layer will no longer have any polygons less than one acre in size.
Unfortunately it will contain numerous holes.

3.6.7 Removing Extra Data Fields
Step 7: Deleting
Extra Data Fields

The process of combining the various GIS data layers will create a large
number of data fields. Of these, only the following data fields are
required by What if?:
1. One layer containing the attributes for each of the shape files that
were combined to create the UNION file, e.g., SLOPE, SOILS, and
ZONING for the example in Appendix B; and
2.

The field recording the area in each UAZ, e.g., UAZ_AREA.

The remaining fields are not needed and should be removed. To do this you
should:
1.

Select the ArcToolbox | Data Management Tools | Field |
Delete Field option;

2.

Select your UNION file with the Input Table selection tool;

3.

Select the fields you wish to delete from your UNION file from the
list displayed in the Drop Field text box; and

4.

Click on OK.

3.6.8 Creating UNION Shape File
Step 8: Creating
UNION Shape File
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The What if? Setup program requires that the UNION file be a shape file.
As a result, if you have created your UNION file as a coverage you must
convert it to a shape file before using the procedures described in Chapter
4 to create the What if? project files.
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3.6.9 Working with Parcels
Working with
Parcels

If land use data is available for parcels or tax lots it may be desirable to
use these units of analysis as your UAZs. That is, instead creating the
UAZs by unioning your GIS layers as described in Section 3.6.1, you can
use the parcel boundaries as your UAZs and add the information from
your other GIS layers to these spatial units.
The following steps can be used to use parcels as your UAZs:
1.

Splitting large polygons;

2.

Combining adjacent parcels;

3.

Adding information from large polygons; and

4.

Adding information from small polygons.

3.6.9.1 Splitting Large Polygons
Splitting Large
Polygons

If some of your parcels are large or parcel-level information is available
for only part of your study area, it may be desirable to use the procedures
described in Section 3.6.5 to 3.6.7 to split the larger polygons into
smaller units of perhaps one acre or hectare in size. If you do this, your
UAZs will consist of the current parcels and other spatial units that are
appropriate for modeling future development patterns

3.6.9.2 Combining Adjacent Parcels
Combining
Adjacent Parcels

You may also want to combine adjacent parcels that have identical land
uses to reduce the number of UAZs that are considered in What if?,
thereby speeding up the analysis process.
Assume, for example, that you have a parcel layer called parcels.shp that
contains a field called LAND_USE that identifies the land use in each parcel.
To combine adjacent parcels with identical land uses you should:
1.

Select the ArcToolbox | Data Management Tools |
Generalization | Dissolve tool;

2.

Select the parcels shape file from the Input Features drop-down
list;

3.

Specify the name of the shape file to be created, e.g.,
parcels_dissolve.shp in the Output Features Class text box;

4.

Click on the LAND_USE field that you wish to dissolve in the
Dissolve_Fields window;

5.

Be sure that the Create multipart features checkbox is not
selected; and

6.

Click on OK.

You may want to create a display (line) layer containing the original parcel
boundaries to display over the newly combined parcels. To do this you
should:
1.
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Select the Data Management Tools | Features | Feature to
Line tool;
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2.

Select the parcels shape file from the Input Features drop-down
list;

3.

Specify the name of the line layer you wish to create, e.g.,
parcels_line.shp, in the Output Feature Class text box;

4.

Be sure the Preserve attributes option is not selected; and

5.

Click on OK.

3.6.9.3 Transferring Information From Large Polygons
Transferring
Information From
Large Polygons

After following the procedures described in Section 3.6.9.1 and 3.6.9.2,
you can use the existing spatial units (consisting of the parcel and split
polygons) as your UAZs and use the procedures described in this and the
following section to transfer the information from other GIS layers to
your UAZs.
Assume, for example, that you have a shape file named floodplain.shp that
identifies the 100-year floodplain in your study area. Also assume that the
shape file has a field named FLOODPLAIN that identifies areas that are
inside the floodplain (labeled “Inside”) and areas that are outside the
floodplain (labeled “Outside”).
Since the floodplain polygons are larger than your UAZs, you would like to
transfer the information from the FLOODPLAIN field in the floodplain shape
file to your parcels shapefile. That is, you would like to add a field labeled
FLOODPLAIN to your parcels shape file that identifies polygons that are
inside the floodplain as “Inside” and the polygons that are outside the
floodplain as “Outside.”
To do this you should:
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1.

Select the ArcToolbox | Analysis Tools | Overlay | Spatial
Join tool;

2.

Select the parcels shape file from the Target Features drop-down
list;

3.

Select the floodplain shape file from the Join Features drop-down
list;

4.

Specify the shape file to be created, say parcels_1.shp, in the
Output Feature Class text box;

5.

Select the JOIN_ONE_TO_ONE option from the Join Operation
options list;

6.

Be sure the Keep All Target Features option is selected;

7.

Select the INTERSECTS option from the Match Option list;

8.

Click on OK.
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When the processing is completed, the parcels_1 shape file will include a
FLOODPLAIN field that identifies polygons that are inside and outside of the
floodplain. Polygons that are partially inside of the floodplain will be
assumed to lie within the floodplain. You can repeat this procedure to join
the attribute information from your other large polygon layers to you parcel
layer.

3.6.9.4 Transferring Information From Small Polygons
Transferring
Information From
Small Polygons

Assume, for example, that you have another shape file, called slope,
containing a field called SLOPE that has three values: “Low Slope,”
“Medium Slope,” and “High Slope.” Some of the slope polygons may be
smaller than your UAZs and some of the UAZs may contain more than
one slope polygon. As a result, you cannot use the procedures described
in Section 3.6.9.3 to transfer the values from the slope layer to the parcels
layer. Instead, you must decide which of potentially several different
slope values in each UAZ should be transferred to the parcels layer.
Assume, for example, that you want each UAZ to be assigned the value for
the highest slope polygon that it contains. That is, a polygon that had
contained one or more low slope polygons and one or more medium slope
polygons would be assigned a “Medium Slope” value; a polygon that
contained low or medium slope polygons and a high slope polygon would be
assigned a “High Slope” value; and so on.
To do this you should:
1.

Adding a slope field to the parcels shape file;

2.

Assigning UAZs to the lowest slope category;

3.

Selecting medium slope polygons;

4.

Assigning medium slope values to UAZs; and

5.

Repeating the previous process for the high slope polygons.

Each of these steps will be described in detail below.

3.6.9.4.1 Adding Slope Field
Adding Slope Field

The first step is to add a field to your parcels shape file that can be used
to store the slope values. To do this, you should:
1.

Open ArcMap and add the parcels and slope layers;

2.

Right click on the parcels layer and select the Open Attribute
Table option;

3.

Specify Slope in the Name text box; select Text from the Type
drop-down list; and click on OK.

3.6.9.4.2 Assigning Lowest Slope Values
Assigning Lowest
Slope Values
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The next step is to assign all of the UAZs the lowest slope value. UAZs
containing polygons with higher slopes will be assigned other values in
later steps in the process. To do this you should:
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1.

Open the slope attribute table; right click on the Slope column
header and select the Field Calculator... option;

2.

Specify the label you wish to be assigned to the low slope polygons,
e.g., “Low Slope,” (with the parentheses), in the text box and click
on OK.

3.6.9.4.3 Selecting Medium Slope Polygons
Selecting Medium
Slope Polygons

You must now select the polygons in your slope layer that have a
medium slope. To do that you should
1.

Select the ArcMap Selection | Select by Attributes option;

2.

Select the slope layer from the Layer: drop-down list

3.

Select the Create a new selection option from the Method: dropdown list;

4.

Specify “Slope” = ‘Medium’ in the textbox labeled SELECT*
FROM Slope WHERE; and

5.

Click on OK.

The next step is to select the polygons in your parcels layer that contain the
selected slope parcels. To do that you should:
1.

Select the ArcMap Selection | Select by Attributes option;

2.

Select the select features from option from the I want to: dropdown list;

3.

Select the parcels layers from the the following layer(s): option
list

4.

Select the intersect option from the that: option list;

5.

Select the slope layer from the the features in this layer: dropdown list;

6.

Make sure the Use selected features option is selected; and

7.

Click on OK

3.6.9.4.4 Assigning Medium Slope Values
Assigning Medium
Slope Values
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You can now assign labels to the parcel polygons that contain medium
slope polygons. To do this, you should:
1.

Right click on the parcel layer in the ArcMap table of contents and
select the Open Attribute Table option;

2.

Click on the Selected button at the bottom of the form to view only
the selected records;

3.

Right click on the Slope field header; click on the Options button;
and select the Field Calculator option;

4.

Enter the label to be assigned to the medium slope parcels (e.g.,
“Medium Slope”) in the text box labeled Slope =; and
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5.

Click on OK.

3.6.9.4.5 Repeating Process for High Slope Polygons
Repeating Process
for High Slope
Polygons
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The UAZs that contain medium slope polygons will now be labeled
“Medium Slope.” You can now repeat the steps described in Section
3.6.9.4.3 and 3.6.9.4 to select the high slope polygons from the slope
layer, select the parcel polygons that contain these polygons, and assign
the high slope labels to the appropriate parcel polygons.
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4: Creating Projects

Overview
What if? has been designed to accommodate GIS data and other
information for any study area for which the required information is
available. This means that the system’s land use categories, suitability
factors, and other variables can correspond to the data for almost any
study area in the world. The system can also be modified to be used in
other areas or to accommodate new data as they become available.
This capability is provided by the Setup program described in this
chapter and What if | Project options described in Chapter 5. The
Setup program is used to convert the UNION file created by applying
the procedures outlined in Chapter 3 into the system files that are used by
What if?. It is also used to define the land use labels and other variables
that are displayed on the scenario assumption forms and outputs. The
What if | Project options is used to enter non-GIS data (e.g., on past
population and employment trends) and to revise the labels that are
displayed on the What if? forms.
This chapter describes the Setup program. It begins by describing the
concept of What if? projects and the role of the Setup program in
creating these projects. It then identifies the Setup options which
correspond to each of the What if? analysis options.
The body of the chapter describes the following steps for creating a What
if? project:
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1.

Installing GIS layers;

2.

Running the Setup program;

3.

Reviewing UNION file contents;

4.

Working with setup information files;

5.

Defining analysis option;

6.

Defining land uses;

7.

Associating land uses;

8.

Defining suitability factors;

9.

Defining suitability factor types;
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10. Defining suitability value ranges;
11. Defining enumeration district information;
12. Defining population information;
13. Defining employment information;
14. Defining projections;
15. Defining allocation controls;
16. Defining other information;
17. Creating project files; and
18. Reviewing project information.

What if? Projects and the Setup Program
A What if? “project” is a collection of GIS and non-GIS data sets and
suitability, demand, and allocation scenarios for a particular location and
set of data. Thus, for example, the forms and data sets used to prepare
the examples described in this User’s Guide correspond to the
demonstration projects described in Chapter 2.
If What if? is applied to a new study area, a new project must be defined
for the kinds of information that are available for the new area. If new
GIS data become available for a study area then a new project must be
created to incorporate these data into What if?. The labels and values for
a previously defined project can be modified by using the What if?
program’s Project options described in Chapter 5.
The files that define a What if? project can only be created after the
appropriate GIS data have been obtained and combined into a UNION
file, as described in Chapter 3. After this is done, you can then use
Setup and the procedures described in this chapter to create a What if?
project.

Setup Information (or “.wif”) Files
Setup
Information (or
“.wif”) Files

A What if? setup information file (or .wif file) is an ASCII text file that
contains all of the information entered on the Setup program files and
has a .wif ”—for “What if? file”—file name extension. The setup
information file allows you to begin entering information into the
Setup program, store this information in a “wif” file, and then return at
a later time to revise or continue entering the required setup
information.
The wif files are stored in the “Support Files” directory within the root
What if? directory. For example, the wif files that were used to create the
sample projects for the four What if? analysis options are stored in the
C:\Program Files\What if\Support Files directory when What if? is
installed in the default location.
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What if? Analysis Options
As pointed out in Chapters 2 and 3, What if? provides four options which
allow you to customize the program to the kinds of data that are available
for your study area. The Setup options that correspond to each of these
options are identified below.

Suitability Analysis Setup Options
Suitability
Analysis Setup
Options

You must use the following Setup options to create a Suitability analysis
project:


Installing GIS layers, described in Section 4.1;



Running Setup program, described in Section 4.2;



Reviewing UNION file contents, described in Section 4.3;



Working with setup information files, described in Section 4.4;



Defining analysis option, described in Section 4.5;



Defining land uses, described in Section 4.6;



Associating land uses, described in Section 4.7;



Defining suitability factors, described in Section 4.8;



Defining suitability factor types, described in Section 4.9;



Describing suitability value ranges, described in Section 4.10;



Defining other information, described in Section 4.16;



Creating project files, described in Section 4.17; and



Reviewing project information, described in Section 4.18.

The setup information that must be provided for this option is illustrated
with the Suitability demo.wif file that is included in the sample data set.
The outputs that are provided by this option are illustrated with the
Suitability Demonstration project that is included in the sample data set.

Land Use Analysis Setup Options
Land Use Analysis
Setup Options

To create a Land Use Analysis project you must use all of the setup
options for the Suitability option and the following additional setup
options:


Defining employment sectors, described in Section 4.13.1;



Associating employment sectors and land uses, described in
Section 4.13.2;



Defining projections, described in Section 4.14; and



Defining allocation controls, described in Section 4.15.

The setup information that must be provided for this option is illustrated
with the Land use demo.wif file which is included in the sample data set.
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The outputs that are provided by this option are illustrated with the Land
Use Demonstration project that is included in the sample data set.

Land Use/Population Analysis Setup Options
Land Use/
Population
Analysis Setup
Options

To create a project for the Land Use/Population analysis option you
must use all of the setup options required to create a Land Use project
and the following setup options:


Defining enumeration district information, described in Section
4.11; and



Defining population information, described in Section 4.12.

The setup information that must be provided for this option is illustrated
with the Population demo.wif file that is included in the sample data set.
The outputs that are provided by this option are illustrated with the
Population Demonstration project that is included in the sample data set.

Land Use/Population/Employment Analysis Setup
Options
Land Use/
Population/
Employment
Analysis Setup
Options

To create a project for the Land Use/Population/Employment analysis
option you must use all of the setup options for creating a Land
Use/Population analysis project. In addition, you must use the following
setup option:


Selecting employment UNION fields, described in Section
4.13.3.

The setup information that must be provided for this option is illustrated
with the Demonstration.wif file that is included in the sample data set.
The outputs that are provided by this option are illustrated with the
Demonstration project that is included in the sample data set.

4.1 Installing GIS Layers
After using the procedures described in Chapter 3 to create a UNION file
and the display layers, you must install them in a standard location where
What if? can use them to create the What if? project files. This location is
the “Shape Files” directory, within the main What if? directory. For
example, if What if? has been installed in the default location, the \Shape
Files\ directory will be located in the
C:\Program Files\What if\Shape Files directory that was created during
the installation process.

4.1.1 Installing UNION File
Installing UNION
File
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The first file that must be installed in the \Shape Files\ directory is the
UNION shape file that was created by using the procedures described in
Chapter 3, e.g., the Demonstration UNION file for Demonstration
project.
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You should ArcCatalog to copy the UNION shape file into the \Shape
Files\ directory to insure that all of the files that make up a “shape file”
(i.e., the *.shp, *.shx, *.dbf, and so) are copied. If you do not have
ArcCatalog, be sure that you copy all of the shape file’s component files
to the \Shape File\ directory.

4.1.2 Installing Display Layers
Installing Display
Layers

After copying your UNION file to the \Shape Files\ directory, you must
copy any display layers (described in Section 3.2.1.3 Display Layers)
that you will want to use in your suitability and allocation maps to the
\Shape Files\ directory.

4.1.3 Installing Sub-area Boundary Files
Installing Subarea Boundary
Files

The final files that must be installed in the \Shape Files\ directory are the
sub-area polygon shape files described in Section 3.2.2.4 Sub-area
Boundary Layers.

NOTE!

NOTE: The sub-area boundary files are not required for the
Suitability option.

4.2 Running the Setup Program
The Setup program (WIsetup20.exe) is stored in the root What if?
directory along with the main What if? program (WhatIf20.exe). The
normal installation process installs these programs in the
C:\Program Files\What if directory.
The Setup program can be run by:
1.

Selecting the Windows Start | Program option;

2.

Selecting the What if program group icon; and

3.

Clicking on the What if Setup icon.

4.2.1 Setup Program Options
Setup Program
Options

As shown below, the Setup form has three options: File, View, and
Help.

4.2.1.1 File Options
File Options

The Setup | File option allows you to work with the setup information
(“.wif”) files that store the information that you enter into the Setup
program.
The File option has five sub-options:
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New Setup. As its name suggests, you can use this option to create
a new setup information file;



Open Setup. You can use this option to review or modify an
existing setup information file;
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Save Setup. You can use this option to save a setup
information file with the same name;



Save Setup As. You can use this option to save the setup
information file under a new name; and



Exit. You can use this option to close the Setup program.

4.2.1.2 View Option
View Option

The Setup | View option has a single UNION Report option. This
option is used to view the UNION Report describing the contents of the
UNION file, as described in Section 4.3 Reviewing UNION File
Contents below.

4.2.1.3 Help Option
Help Option

The Setup | Help option contains the following options:


Help. This option allows you to access the What if? interactive
help system described in Section 2.2.1.



Check for Updates at Startup… This option allows you to
configure Setup to automatically check for an updated version
of the program when the program is started and install it if one
is available. The procedures for using this option are identical
to those for the What if? Check for Updates at Startup…
option described in Section 2.2.3,



About What if? Setup... This option provides basic
information about the Setup program including the current
version number, copyright information, and contact information
for What if?, Inc.

4.2.2 Setup Program Form
Setup Program
Form
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As shown below, the main Setup program form is divided into seven
major sections, corresponding to the seven categories of information that
must be provided for the Setup program. Thus, for example, the first
Define Analysis Option section is used to specify the What if?
analysis option. The second Land Use Information is used to specify
the required land use information; and so on. The final section is used to
create the project files after all of the required setup information has been
provided.
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The buttons on the Setup program form are used to access the forms used
to enter each type of required information. Thus, for instance, you can
click on the button to the left of the Define Analysis Option label to
specify the analysis option to be used in your analysis.
All of the labels on the Setup program form are associated with buttons
but some of the buttons become visible only when the information
required to use them has been entered. For example, it is not possible to
associate the different kinds of land uses until these uses have been
defined. As a result, the Associate Land Uses button is not displayed
until after you have specified the required information for the Define
Land Uses option.
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4.3 Reviewing UNION File Contents
The first step in creating a What if? project is to review the contents of
the UNION file that was created by applying the procedures described in
Chapter 3, Creating GIS Data files. The procedures for doing this are
described in this section.

4.3.1 Viewing UNION Report
Viewing UNION
Report

After selecting the UNION file, you can use the View | UNION Report
option to view the What if? UNION Report.
As shown below, the UNION Report identifies:


The name of the UNION file;



The location of the UNION file;



The date on which the UNION files was last saved;



The date on which the UNION File Report was printed; and



All of the data fields in the UNION file and the values found in
each field. If the field contains over 20 unique values, the
number of unique values in the field is indicated.

The UNION Report can be used to determine exactly which fields and
field values are in the UNION file. Any errors revealed in the UNION
file should be corrected before creating a What if? project. The UNION
File Report also provides a useful reference for providing the information
needed to use the Setup program.
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4.4 Working With Setup Information Files
After reviewing the contents of your UNION file, you can proceed to
create new setup information file or opening an existing one. The
procedures for doing this are described below.

4.4.1 Creating a New Setup Information File
Creating a New
Setup Information
File

The New Setup option should be selected to begin the process of
creating a new What if? project. After selecting this option, you will be
presented with the Select UNION File form, shown below. You can
use the Browse… button to select the .dbf file corresponding to the
UNION shape file that will be used to create the new project.

4.4.2 Opening an Existing Setup Information File
Opening an
Existing Setup
Information File

The Open Setup option can be used to review, add to, or modify an
existing setup information file.
For example, you can use the Open Setup option to select the following
files to view the Setup information associated with each analysis option:


Suitability demo.wif to view the setup information required for
the Suitability analysis option;



Land use demo.wif to view the setup information required for
the Land Use analysis option;



Population demo.wif to view the setup information required for
the Land Use/Population analysis option;



Demonstration.wif to view the setup information required for
/Land Use/Population/Employment analysis option. This
information will be used in the examples to be considered
below.

4.4.3 Saving a Setup Information File
Saving a Setup
Information File

You can use the Save Setup As… option to create a setup information
(or “.wif”) file for saving the information you specified for the Setup
program. You can also use the Save Setup option at any time to save
the information you have entered into the Setup program.
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4.5 Defining Analysis Option
The first piece of setup information to provided is the analysis option to
be used in the What if? project you are creating. The form allows you to
select between the following options (described in Section 3.1 What if?
Analysis Options):


Suitability Analysis;



Land Use Analysis;



Land Use/Population Analysis; and



Land Use/Population/Employment Analysis.

4.6 Defining Land Uses
A major issue facing the use of different data sources for a particular
study area is the fact that different names may be used to classify the
current, projected, and planned land uses. In addition, the number of
land use categories used may differ between the sources.
For example, an area’s GIS data base may divide the current land uses
into 15 different categories including three residential categories: “low
density residential,” “medium density residential,” and “high density
residential.” The current land use plan may include 20 land uses with
three different residential categories, “rural residential,” “single family
residential,” and “multi-family residential.” And the suitability analysis
may consider eight different land uses, including only a single
“residential” category.
As a result, the first task is defining the different categories of land uses
and how they relate to each other.
You can begin to define these different kinds of land uses by clicking on
the Define Land Uses button on the main Setup form. You will then
be presented with the Define Land Uses form shown below.

Page 90

4: Creating Projects

The Define Land Uses form has three main sheets, labeled Existing,
Suitability, and Planned. As their names suggest, these sheets can be
used to define the existing land uses (ELUs), suitability land uses (SLUs),
and planned land uses (PLUs) to be used in your analysis. The procedures
for defining each of these land uses are described in Section 4.6.3, 4.6.4,
and 4.6.5, below.

4.6.1 What if? Land Use Categories
What if? Land Use
Categories

What if? considers the following general following categories of land
uses for a given study area.

Existing Land
Uses

Existing Land Uses (ELUs). These land uses are the ones that currently
exist and are used to map and describe the study area. These land uses
are displayed on the existing and projected land use maps and included
in the Allocation scenario reports.

Suitability Land
Uses
Allocation Land
Uses

Suitability Land Uses (SLUs). These land uses are used to determine
the relative suitability of different locations for accommodating them.
These land uses are selected from the drop down list displayed at the top
of the Suitability Scenario Assumptions form, displayed on the
suitability maps, and listed in the Suitability scenario reports.
Allocation Land Uses (ALUs). These land uses are allocated to
different locations in the study area to project future land use patterns.
They are displayed on the projected land use maps and reported in the
Allocation scenario reports.
The Allocation Land Uses are generally the same as the Existing Land
Uses. However, they do not include any undevelopable existing land uses
(e.g., Right of Way and Water for the demonstration projects). They also
include any new land uses that do not currently exist (e.g., Conservation
for the demonstration projects).
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Planned Land
Uses

Planned Land Uses (PLUs). These land uses are used in any
comprehensive plans, zoning ordinances, or “vision plans” that may be
used to control the allocation of future land use demand.

4.6.2 What if? Land Uses
What if? Land
Uses

As shown above, the Define Land Use | Existing sheet has ten
subsidiary sheets. The sheets corresponds to following land use
functions, described in detail in Appendix D:


Residential



Sales/Service



Manufacturing/Wholesale



Transportation/Communication



Arts/Entertainment/Recreation



Education/Public Administration/Institutional



Construction



Mining/Extraction



Agriculture/Forestry/Fishing



Not Developable/Undefined.

4.6.2.1 Residential Land Uses
Residential Land
Uses

The future demand for all land uses that are assigned to the Existing |
Residential sheet will be computed using the procedures described in
Section E.1 Computing Residential Land Use Demand.

4.6.2.2 Group Quarters Land Uses
Group Quarters
Land Uses

The group quarters population includes all people not living in
households. Two general categories of people in group quarters are
generally recognized:


the institutionalized population which includes people under
formally authorized supervised care or custody in institutions
such as correctional institutions, nursing homes, and juvenile
institutions; and



the non-institutionalized population which includes all people
who live in group quarters other than institutions such as college
dormitories, military quarters, and group homes.

The future demand for all land uses that are designated as Group
Quarters on the assigned to the Existing | Residential sheet will be
computed using the procedures described in Section E.2 Computing
Group Quarters Land Use Demand.
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4.6.2.3 Employment-Related Land Uses
EmploymentRelated Land
Uses

The future demand for all land uses assigned to all but the Existing |
Residential and Existing | Not Develop/Not Defined sheets are
generally computed using the procedures described in Section E.3
Computing Employment-Related Land Use Demand. The only
exceptions are the preservation and local land uses described below.

4.6.2.4 Preservation Land Uses
Preservation Land
Uses

The demand for any land uses designated as “Preservation” land uses on
the Existing | Ag/Forest/Fishing sheet is computed using the
procedures described in Section E.4 Computing Preservation Land Use
Demand.

4.6.2.5 Local Land Uses
Local Land Uses

The demand for any land uses designated as “Local” land uses on the
Existing | Arts/Entertainment/ Recreation sheet is computed
using the procedures described in Section E.5 Computing Local Land
Use Demand.

4.6.2.6 Mixed Land Uses
Mixed Land Uses

What if? has been designed to accommodate mixed land uses, i.e., land
uses that contain more than one kind of employment (e.g., office and
retail employment) or more than one kind of land use demand, e.g., both
residential and employment-related land uses. This recognizes that a
land parcel can be associated with multiple uses, e.g., with both the
residential population living in apartments and with people working in
retail stores and office facilities.
The demand for mixed land uses is computed by applying either: (1) the
procedures for computing residential demand, described in Section E.1;
or (2) the procedures for computing employment-related demand,
described in Section E.3. This is done by defining the mixed land use as
either: (1) a Residential land use on the Existing | Residential sheet, or
(2) as one of the employment-related land uses on one of the other sheets.
Thus, if a mixed land use contains both residential units and
employment-related uses (e.g., an apartment building containing retail or
office units), the user must decide which demand will have the larger
impact on the future land use demands and define the mixed land use
accordingly.

4.6.3 Defining Existing Land Uses
Defining Existing
Land Uses
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The Existing sheet of the Define Land Uses form is used to:
4.

Select the existing land use field for your UNION file;

5.

Assign UNION values; and

6.

Define labels for the existing land uses.
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4.6.3.1 Selecting Existing Land Use Field
Selecting Existing
Land Use Field

As shown below, the Existing | Residential sheet includes an
Existing Land Uses Field: drop-down list box at the top of the form.
The box lists all the fields in the UNION shape file that was specified
when the Setup program was loaded. You should use this list to select
the data field that contains the existing land use information for your
study area.

For instance, in the example shown above the LAND_USE field has
been selected from the Demonstration UNION shape file since it contains
the existing land use information for the Demonstration study area.

4.6.3.2 Assigning UNION Values
Assigning UNION
Values

After selecting the existing land use field, you must assign each of the
values in the selected field of the UNION shape file to one of the land
use categories on the ten Define Land Uses | Existing sheets. This is
done by going to a particular sheet and selecting the values from the
UNION field that should be assigned to that land use type.
For instance, in the example shown above, four UNION values—“Low
Density Res.,” “Med. Density Res.,” “Mixed Use,” and “Nursing
Home”—have been assigned to the Residential land use category. This
was done by selecting these four values in the first four UNION Value
drop down lists on the Existing | Residential sheet.

NOTE!
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NOTE: All of the unique values listed in the selected Existing
Land Uses Field must be assigned to one—and only one—of
the Existing land use sheets.
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4.6.3.3 Defining Land Use Labels
Defining Land Use
Labels

The value that is selected in UNION Value drop down list is
automatically copied into the Land Use Label text box. This label will
be displayed on the What if? scenario forms, maps, and reports. If
desired, the label can be changed by clicking on the label displayed in
the Land Use Label text box and entering a new label.

4.6.3.4 Defining Group Quarters Land Uses
Defining Group
Quarters Land
Uses

As shown above, the Existing | Residential sheet contains a column
of check boxes labeled “Group Quarters.” These boxes should be
checked for any residential land uses that correspond to group quarters
uses. For example, the check box in the Group Quarters column for
Nursing Home indicates that the nursing homes contain a group quarters
population.

4.6.3.5 Defining Local Land Uses
Defining Local
Land Uses

Local land uses refer to land uses that primarily serve a local market,
i.e., whose size is dependent primarily on population residing in the city,
neighborhood, or rural area in which the activity is located. Examples of
local uses include:


local libraries and public buildings (as opposed to regional,
state, or national facilities which serve a larger area); and



local parks and recreation facilities (as opposed to regional
parks or open areas).

The Existing | Arts/Entertainment/Recreation sheet contains two
columns of check boxes. The check boxes in the first column, labeled,
“Local” should be used to identify any land uses that assumed to be local.
For example, Parks and Recreation is assumed to be a local land use for
the demonstration project.

4.6.3.6 Defining Land Uses With Buildings
Defining Land
Uses With
Buildings

The Existing | Arts/Entertainment/Recreation sheet contains two
columns of check boxes. The second column of check boxes, labeled
“Buildings,” is used to differentiate between arts, entertainment, and
recreational land uses that have buildings located on them (e.g., libraries
and museums) and those that don’t (e.g., parks and recreational areas).
All other land uses are assumed to have buildings on them.

4.6.3.7 Defining Preservation Land Uses
Defining
Preservation Land
Uses
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The Existing | Agriculture/Forest/Fishing sheet contains a column
of check boxes labeled “New Preservation.” These boxes should be
checked for any land uses that are preservation land uses, i.e., uses that
will be used for agricultural, open space, environmental preservation and
similar uses.
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4.6.3.8 Defining Not Developable/Not Defined Land
Uses
Defining Not
Developable/Not
Defined Land
Uses

The Existing | Not Developable/Not Defined sheet contains two
columns of radio buttons. The radio buttons in first column, labeled “Not
Developable,” should be selected for any land uses that are assumed to
be not developable. For example, in the Demonstration project, Right of
Way and Water are assumed to be not developable.
The radio buttons in the second column, labeled “Not Defined,” should
be used to select any UNION values that are used to identify polygons
for which the land use is not defined or unknown.

4.6.3.9 Defining New Land Uses
Defining New
Land Uses

It may be necessary to define a new land use that does is not currently
used in a study area. For example, an area that currently does not have
any agricultural or open space conservation areas may want to consider
establishing them in the future. In this case, a “Conservation” use may
not currently exist, requiring that a new one be defined.
To create a new land use, you can select the <NEW USE> option from
the UNION Value drop down list on any of the Existing Land Use
sheets and enter the desired label in the Land Use Label text box. For
example, the Agriculture/Forest/Fishing sheet for the Demonstration
project defines a new Preservation land use labeled “Conservation.”

NOTE!

NOTE: A maximum of 30 different existing land uses can be
defined, including up to ten uses for each of the subsidiary
sheets on the Define Land Uses | Existing sheet .

4.6.4 Defining Suitability Land Uses
Defining
Suitability Land
Uses

After defining the existing land uses, you can use the Define Land
Uses | Suitability sheet to define the land uses to be used in the
suitability component of What if?. Thus, for instance, if “Residential” is
defined as a suitability land use, different locations in the study area will
be evaluated for their relative suitability for accommodating future
residential demands.
The number of suitability land uses is determined by the detail with
which you wish to conduct the suitability analysis. For example, if it is
assumed that the same natural features criteria can be used to locate all
types of residential land use, then a single “Residential” suitability land
use may be defined. However, if you wish to apply different criteria to,
determine the best location for different residential land uses, e.g., for
single-family and for multi-family housing, you may wish to define a
“Single Family Res.” suitability land use and a “Multi-family Res.”
suitability land use.
As shown below, the Define Land Uses | Suitability sheet has nine
subsidiary sheets. These sheets correspond to the first nine sheets on the
Define Land Uses | Existing sheet.
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NOTE!

NOTE: A maximum of 20 different suitability land uses can be
defined, with a maximum of ten uses for each of the Define
Land Uses | Suitability sheets.

4.6.5 Defining Planned Land Uses
Defining Planned
Land Uses

After defining the suitability land uses, you can use the Define Land
Uses | Planned sheet to define the planned land uses to be used in
your study. The planned land uses are the land use categories for any
land use controls (e.g., zoning ordinances, open space preservation, or
land use plans) that can be used to help control the land use allocation
process. Thus, for instance, if “Industrial” is defined as a planned land
use, the allocation of new industrial land uses may be restricted to areas
that have been assigned the Industrial planned land use.

NOTE!

NOTE: The information on the Define Land Uses | Planned
sheet is not required for the Suitability analysis option.
The Planned sheet of the Define Land Uses form is used to:
1.

Select the planned land use field for your UNION file;

2.

Assign UNION values;

3.

Define labels for the planned land uses; and

4.

Define uncontrolled land uses.

4.6.5.1 Selecting Planned Land Use Field
Selecting Planned
Land Use Field
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As shown below, the Planned | Residential sheet includes a
Planned Land Uses Field: drop-down list box at the top of the form.
The box lists all the fields in the UNION shape file that was specified
when the Setup program was loaded. You should use this list to select
the field that contains the planned land uses for your study area.
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For instance, in the example shown above the LU_PLAN field has been
selected from the Demonstration UNION shape file that contains the
planned land use information for the Demonstration study area.
If you will not be using any land use controls in your analysis, you
should select <NONE> from the Planned Land Uses Field: dropdown list.

4.6.5.2 Assigning UNION Values
Assigning UNION
Values

After selecting the planned land use field, you must assign each of the
values in the selected field of the UNION shape file to one of the land
use categories on the ten Define Land Uses | Planned sheets. This is
done by going to a particular sheet and selecting the values from the
UNION field that should be assigned to that land use type.

NOTE!

NOTE: All of the values listed in the selected Planned Land
Uses Field must be assigned to one—and only one—of the
planned land use sheets.

4.6.5.3 Defining Land Use Labels
Defining Land Use
Labels

The value that is selected in UNION Value drop down list is
automatically copied into the Land Use Label text box. This label will
be displayed on the What if? scenario forms, maps, and reports. If
desired, the label can be changed by clicking on the label displayed in
the Land Use Label text box and entering a new label.

4.6.5.4 Defining Uncontrolled Land Uses
Defining
Uncontrolled Land
Uses
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The Define Land Uses | Planned sheet has eleven subsidiary sheets.
The first nine sheets correspond to the first nine sheets on the Define
Land Uses | Existing sheet. The eleventh sheet, labeled ‘Undefined,”
is used to identify any field values for which the planned land use is not
defined, e.g., <NULL> or “Missing” values.
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The tenth Define Land Uses | Planned sheet, labeled “Uncontrolled”
can be used to identify land uses for which there are no development
restrictions, i.e., areas in which any future land uses can be allocated.
This may be useful when a land use plan or zoning ordinance is available
for only a portion of the study area. In this case, the planned land uses for
the areas that are planned or zoned can be defined on the other Define
Land Uses | Planned sheets and the land uses for areas that are not
planned or zoned can be defined on the Define Land Uses | Planned|
Uncontrolled sheet.
NOTE!

NOTE: A maximum of 50 different planned land uses can be
defined.
After defining the existing, suitability, and planned land uses, you can
click on the OK button to save the information you have entered and
return to the main Setup form. A yellow check mark will be displayed
next to the Define Land Uses button and the Associate Land Uses
button will be displayed. This indicates that you have entered all of the
information needed to define the land uses to be used in your study and
can begin associating these uses with each other.

4.7 Associating Land Uses
After defining the existing, suitability, and planned land uses, you must
specify how the different kinds of land uses should be associated with
each other. You can do this by clicking on the Associate Land Uses
button that is displayed after land uses have been defined. This takes you
to the Associate Land Uses form shown below.
The Associate Land Uses has two tabbed sheets, labeled Suitability,
and Planned. The Suitability sheet is used to associate the various
allocation land uses with their corresponding suitability land uses. The
Planned sheet is used to associate the various allocation land uses with
their corresponding planned land uses. The procedures for doing this are
described below.
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4.7.1 Associating Allocation and Suitability Uses
Associating
Allocation and
Suitability Land
Uses

The Suitability sheet is used to associate each of the allocation land
uses with its corresponding suitability land use, as defined on the
Define Land Uses | Suitability sheet.
The suitability land uses are used in the What if? Suitability component
to determine the relative suitability of different locations for each land
use to be allocated. As a result, each of the uses to be allocated in
forecasting future land use patterns (i.e., each of the allocation land uses)
must be associated with a suitability land use that will be used to
determine the relative suitability of different locations for allocating that
use.
As shown below, the Associate Land Uses | Suitability sheet has
nine sub-sheets, one for each of general land use types considered in
What if?, Residential, Sales/Service, and so on. The first column on each
sheet, labeled Allocation Land Use, lists all of the previously defined
existing land uses for each land use category. Thus, for instance, in the
example above, four residential land uses have been defined on the
Define Land Uses | Existing sheet: (1) “Low Density Res.”; (2) Med.
Density Res.’; (3) “Mixed Use,” and (4) “Nursing Home.”
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The second column on the sheet, labeled Suitability Land Use,
contains a series of drop down boxes listing the suitability land uses
defined on the Define Land Uses | Suitability sheet. You should use
these drop down boxes to associate each allocation land use with a
suitability land use. For instance, as shown above, the suitability of
locations for all four residential uses will be based on the suitability
analysis for the “Residential” suitability land use.

4.7.2 Associating Allocation and Planned Uses
Associating
Allocation and
Planned Uses

The Associate Land Uses | Planned sheets are used to associate
each of the allocation land uses with its corresponding planned land use
as defined on the Define Land Uses | Planned sheet.
The planned land uses are the land use categories that are used in any
land use controls (e.g., zoning ordinances or land use plans) that you
may want to use to control the locations to which the land uses are
allocated. The categories that are used in a land use control may not
correspond to the categories that are used for the allocation land uses.
As a result, each allocation land use must be associated with the planned
land use that will to be used in controlling its allocation.
The Associate Land Uses | Planned sheet has nine sub-sheets, one
for each of general land use types considered in What if?, Residential,
Sales/Service, and so on. The sub-sheets are identical in appearance and
their use to the Define Land Uses | Suitability sheet, described
above.
If no planned land uses were defined on the Define Land Uses |
Planned sheet, the Associate Land Uses | Planned sheet will
display a message indicating that there are no planned land uses and
nothing needs to be done on this form.
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After completing both tabbed sheets, you can click on the OK button to
return to the main Setup form. A yellow button will be displayed next to
the Associate Land Uses option, indicating that you can begin
entering the required suitability information.

4.8 Defining Suitability Factors
The next step in creating a What if? project is defining the suitability
factors (e.g., slope, soils, and so on) that will be used in the suitability
analysis.
To do this, you must first click on the Define Suitability Factors
button on the main Setup form to access the Define Suitability
Factors form shown below. This form can be used for:
1.

Selecting the UNION fields that contain the suitability factor
information;

2.

Defining the labels for each suitability factor; and

3.

Defining the value range for the suitability importance weights
and suitability ratings.

The procedures for doing these tasks are described below.
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4.8.1 Selecting Suitability Factor UNION Fields
Selecting
Suitability Factor
UNION Fields

As shown below, the second column of the Define Suitability
Factors form, labeled UNION Field, contains a series of drop-down
list boxes. The lists in each box contain all of the fields in the UNION
shape file that was selected on the Setup | Define Land Uses |
Existing | Residential sheet.

You should use these lists to select all of the fields in your UNION file
that contain suitability information. Thus, as shown in the example
above, the suitability information for the Demonstration project is
contained in six fields: SLOPES, AG_SOILS, SEP_SOILS, and so on.
NOTE!

NOTE: No more than 20 suitability factor can be defined.
Each factor can have no more than five factor types, e.g., five
slope types, five soil types, and so on.

4.8.2 Defining Suitability Factor Labels
Defining
Suitability Factor
Labels

After selecting a UNION field from a UNION Field drop down list, you
can enter the label to be associated with this factor in the corresponding
Suitability Factor Label field. The factor labels identify each
suitability factor and will be displayed on the suitability scenario
assumption forms and outputs.
After selecting the suitability factor UNION fields and entering the
suitability factor labels, click on the OK button to return to the main
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Setup form. A yellow check mark will be displayed to the left of the
Define Suitability Factors button, indicating that the required
suitability factor information have been specified. In addition, a button
will be displayed to the left of the Define Suitability Factor Types
label, indicating that you can begin defining the suitability factor types.

4.9 Defining Suitability Factor Types
After defining the suitability factors, you can begin defining the different
types within each suitability factor (e.g., the different types of slope
within the slopes suitability factor). You do this by clicking on the
Define Suitability Factor Types button on the main Setup form to
access the Define Suitability Factor Types form shown below. (Note
that The tabs on the Define Factor Types sheets are automatically
labeled with the factor names you defined on the Define Factors form.)
The Define Suitability Factor Types form can be used for:
1.

Re-ordering the suitability factor values; and

2.

Defining the suitability factor type labels .

The procedures for doing this are described below.

4.9.1 Re-ordering Suitability Factor Values
Re-ordering
Suitability Factor
UNION Values

The second column on each tabbed sheet, labeled UNION Value, lists
all of the unique field values in the UNION field corresponding to a
particular suitability factor. Thus, for example, the SLOPES field in the
demonstration union.dbf file contains values of “<6%,” “6%-<12%,” and
so on, as shown above.
You can drag and drop the values in the UNION Value field into the
desired order, perhaps in order of decreasing suitability. You should also
drag any values that are used to identify “Not developable” or
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“Undefined” values to the appropriate locations on the form. For
example, as shown above, values of “-99” were used to identify
undefined values in the SLOPES field of the demonstration union.dbf file
and this label has been moved to the “Undefined” row on the Define
Factor Types form.

4.9.2 Defining Suitability Factor Type Labels
Defining
Suitability Factor
Type Labels

After sorting the UNION values into the desired order, you can use the
text boxes in the third column of each tabbed sheet, labeled Factor
Type Label, to enter labels for each factor type, e.g., for each slope
type, for each type of agricultural soil, and so on. These labels will be
displayed on the suitability scenario forms and outputs.
After re-ordering the suitability factor UNION values and defining the
labels for all of the suitability factor types, click on the OK button to
return to the Setup form. A yellow check will be displayed next to the
Define Suitability Factor Types button, indicating that this step has
been completed and you can define the suitability value ranges.

4.10 Defining Suitability Value Ranges
As will be shown in Chapter 7, the What if? suitability option allows you
to specify the relative importance (“weight”) of different suitability
factors (slope, soils, and so on) for locating a particular land uses and the
relative suitability (“rating”) of different factor types (e.g., different slope
types) for locating the land use. The Define Suitability Value Range
option allows you to specify the range of values that can be used in the
suitability analysis.
Clicking on the Define Suitability Value Range button on the main
Setup form displays the Define Suitability Value Range form
shown below. You can select the desired option and click on OK to
return to the Setup form.
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4.11 Defining Enumeration District Information
The first Demand Setup option, Define Enumeration District
Information, is used to specify the fields in the UNION file that contain
information on the census enumeration districts (e.g., census tracts, block
groups, and the like) which provide information on the study area’s
current population and employment.
As was pointed out in Section 3.2.3 Population Data Layer , this
information is normally provided in the process of creating the UNION
file. As will be shown in Chapters 7 and 8, the information can be used
to project the population and employment of the study area and sub-areas
within it.
NOTE!

NOTE: The enumeration district information is not required
for the Suitability or Land Use analysis options.
Clicking on the Define Enumeration district Information button on
the main Setup form displays the Define Enumeration district
Information form shown below.

The Define Enumeration District Information form has three dropdown lists that can be used to select fields from the UNION file
containing information on the enumeration districts within the study area.
The procedures for doing this are described below.

4.11.1 Selecting Enumeration District Label Field
Selecting
Enumeration
District Label
Field

The first drop-down list, Enumeration District Label, is used to
select the field from the UNION file that contains the labels (e.g., census
tract or block group number) for each census enumeration district.
The enumeration district label field is required to project the study area’s
population or employment.

4.11.2 Selecting Enumeration District Area Field
Selecting
Enumeration
District Area Field

The second drop-down list, Enumeration District Area, is used to
select the field in the UNION file that contains information on the area
within each census enumeration district.
The enumeration district area field is required to project the study area’s
population or employment.
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4.11.3 Selecting Clipped Enumeration District Area
Field
Selecting Clipped
Enumeration
District Area Field

The third drop-down list, Clipped Enumeration District Area, is
used to select the field in the UNION file that contains information on
the area within the portion of each census enumeration district that lies
inside the study area.
A clipped enumeration district area field is not required if the study area
boundaries are consistent with the enumeration district boundaries. In
this case, you should select <NONE> from the Clipped Enumeration
District Area drop-down list.
After selecting these three UNION fields you can click on the OK button
to return to the main Setup form and to define the population
information.

4.12 Defining Population Information
Defining
Population
Information

Clicking on the Define Population Information button on the main
Setup form displays the Define Population Information form
shown below.

The Define Population Information form has four drop-down lists that
can be used to select fields from the UNION file containing population
information for the enumeration districts within the study area as
described in Section 3.2.3 Population Data Layer
The procedures for doing this are described below.
NOTE!

NOTE: None of the population information is required for the
Suitability and Land Use analysis options.

4.12.1 Selecting Total Population Field
Selecting Total
Population Field

The first drop-down list, Total Population, is used to select the field in
the UNION file that stores the information on the total population in
each enumeration district.
A total population field must be included in the UNION field—and
selected on this form—to project the study area’s population.
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If the What if? custom population data for the United States described in
Appendix A were used to prepare the UNION file, the total population
data will be stored in the TOTPOP_CY (total population for the current
year) field, as shown above.

4.12.2 Selecting Number of Households Field
Selecting Number
of Households
Field

The second drop-down list, Number of Households, is used to select
the field in the UNION file that stores the information on the number of
households in each enumeration district. The information on the number
of households and the total population are used by What if? to compute
the average household size in each enumeration district and for the study
area as a whole.
The households information is not required in the UNION file. If it is not
included, you should select <NONE> from the Number of
Households drop-down list. However, if it is not provided, What if?
will not be able to compute the average household size and you must
enter your own assumed values.
If the What if? custom population data were used to prepare the UNION
file, the number of households data will be stored in the TOTHH_CY
(total households for the current year) field, as shown above.

4.12.3 Selecting Number of Housing Units Field
Selecting Number
of Housing Units
Field

The third drop-down list, Number of Housing Units, is used to select
the field in the UNION file that stores the information on the number of
housing units in each enumeration district. The information on the
number of housing units and the number of households are used by
What if? to compute the vacancy rate in each enumeration district and
for the study area as a whole.
The number of housing units information is not required in the UNION
file. If it is not included, you should select <NONE> from the Number
of Housing Units drop-down list. However, if it is not provided, What
if? will not be able to compute the vacancy rates and you must enter their
your own assumed values.
If the What if? custom population data were used to prepare the UNION
file, the number of housing units data will be stored in the TOTHU_CY
(total housing units for the current year) field, as shown above.

4.12.4 Selecting Group Quarters Population Field
Selecting Group
Quarters
Population Field

The fourth drop-down list, Group Quarters Population, is used to
select the field in the UNION file that stores the information on the
group quarters population in each enumeration district.
The group quarters information is not required in the UNION file. If it is
not included, you should select <NONE> from the Group Quarters
Population drop-down list. However, if it is not provided, What if? will
assume that there is no group quarters population.
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If the What if? custom population data were used to prepare the UNION
file, the number of housing units data will be stored in the GQPOP_CY
(group quarters population for the current year) field, as shown above.
After selecting options from these four drop-down lists, you can click on
the OK button to return to the main Setup form and begin specifying the
employment data.

4.13 Defining Employment Information
Defining
Employment
Information

Clicking on the Define Employment Information button on the
main Setup form displays the Define Employment Information
form which can be used to:
1.

Define the employment sectors to be used in your study;

2.

Define the relationship between the land uses and employment
sectors used in your study; and

3.

Select the UNION fields containing the employment data.

The procedures for completing these tasks are defined below.
NOTE!

NOTE: The employment information is not required for the
Suitability analysis options.

4.13.1 Defining Employment Sectors
Defining
Employment
Sectors
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The Define Employment Information | Employment Sectors
sheet, shown below, is used to define the employment sectors to be used
in your study. These sectors will be used to project the demand for
employment-related land uses and the employment in study area and
sub-areas within it.
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The Employment Sectors sheet contains two sub-sheets that allow
you to define up to twenty employment sectors. The sheets contain two
columns of text boxes. The first column, labeled Sector Code, can be
used to enter short labels for each employment sector, e.g., “NAICS 11.”
The second column, labeled Sector Label, can be used to define longer
labels, e.g., “Ag/Forest/Fish/Hunt.”
If the What if? custom employment data for the United States described
in Appendix A are being used, the following 19 employment sectors
should be defined on this sheet


NAICS 11

Ag./Forest/Fish/Hunt



NAICS 21

Mining



NAICS 22

Utilities



NAICS 23

Construction



NAICS 31-33 Manufacturing



NAICS 42



NAICS 44-45 Retail Trade



NAICS 48-49 Transport/Warehouse



NAICS 51

Information



NAICS 52

Finance/Insurance



NAICS 53

Real Estate/Rental



NAICS 54

Professional



NAICS 55

Management



NAICS 56

Admin/Support



NAICS 61

Educational Services



NAICS 62

Health Care



NAICS 71

Arts/Entertain/Rec.



NAICS 72

Accommodation/Food



NAICS 81

Other Services

Wholesale Trade

4.13.2 Associating Employment Sectors and Land
Uses
Defining
Employment
Sectors and Land
Uses

The Define Employment Information | Associations sheet,
shown below, is used to associate the employment sectors and land uses
to be used in your study. This sheet is required to deal with the often
complex “many-to-many” relationship between land uses and the
employment sectors.
Consider, for example, the relationship between retail employment and
retail-related land uses for the demonstration project. In this case, a single
employment category, Retail Trade (NAICS 44-45), is related to two
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land uses: Regional Retail and Local Retail. As a result, the area’s retail
employees can be located on either of two land uses.
On the other hand, consider the office land use and employment sectors.
In this case, a single land use, Office, is associated with a number of
employment sectors: Information (NAICS 51), Finance/Insurance
(NAICS 52), and so on. That is, several different types of employees can
be located on a single land use. As a result, one land use can be
associated with one or more employment sector and one employment
sector can be associated with one or more land uses—a many-to-many
relationship.
The Associations sheet can be used to define these relationships. You
can do this by:


Selecting an employment sector from the Employment
Sector drop-down list at the top of the form; and



Clicking on the check boxes for any land uses that are
associated with this employment sector

Thus, for instance, as shown below, the Ag/Forest/Fish/Hunt
employment sector is assumed to be associated with two land uses:
Agriculture and Conservation. That is, it is assumed that all agriculture,
forestry, fishing and hunting employees will be located on sites that are
classified as agriculture or conservation land.

4.13.3 Selecting Employment UNION Fields
NOTE!

NOTE: This information is not required for the Land Use and
Land Use/Population analysis options.
As shown below, Define Employment Information | UNION Fields
sheet can be used to select the fields in the UNION file that contain the
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employment data for each of the employment sectors defined on the
Employment Sectors sheet. Thus, for example, information for the
first employment sector, NAICS 11, Agriculture/Forest/Fish/Hunt is
contained in the N02_TOTEMP field of the Demonstration union shape
file.

If the What if? custom employment data were used to create the
employment data fields in your UNION file, the following UNION fields
should be selected on the UNION Fields sheet:
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NAICS 11

Ag/Forest/Fish/Hunt

N02_TOTEMP



NAICS 21

Mining

N03_TOTEMP



NAICS 22

Utilities

N04_TOTEMP



NAICS 23

Construction

N05_TOTEMP



NAICS 31-33

Manufacturing

N06_TOTEMP



NAICS 42

Wholesale Trade

N07_TOTEMP



NAICS 44-45

Retail Trade

N08_TOTEMP



NAICS 48-49

Transport/Warehouse N21_TOTEMP



NAICS 51

Information

N22_TOTEMP



NAICS 52

Finance/Insurance

N23_TOTEMP



NAICS 53

Real Estate/Renting

N27_TOTEMP



NAICS 54

Professional

N28_TOTEMP



NAICS 55

Management

N30_TOTEMP



NAICS 56

Admin/Support

N31_TOTEMP



NAICS 61

Educational Services

N32_TOTEMP
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NAICS 62

Health Care

N33_TOTEMP



NAICS 71

Arts/Entertain/Rec.

N34_TOTEMP



NAICS 72

Accommodation/Food N35_TOTEMP



NAICS 81

Other Services

N38_TOTEMP

4.14 Defining Projections
What if? provides two approaches for projecting the residential
population and employment that that determine the future demand for
different land uses.
Trend Projection
Option

The trend projection option converts user-specified past population and
employment values into projections for the future

Non-trend
Projection Option

The non-trend projection option allows you to enter previously defined
population and employment projections. This option may be useful
when forecasts for the area’s growth are available and you want to
consider the implications these values would have on the area’s future
development patterns.
Clicking on the Define Projection button displays a form with three
tabbed sheets, labeled Trend, Population, and Employment. The
procedures for using these sheets to define the kinds of projections that
will be used in the What if? Demand option are described below.

NOTE!

NOTE: The projection information is not required for the
Suitability analysis option.

4.14.1 Selecting Projection Option
Selecting
Projection Option

The first step in defining the projections is selecting the desired
projection option from the Define Projections | Trend sheet. The
sheet provides the following options:


Include Trend Projections. This option specifies that past
population and employment data will be used to project future
population and employment trends. User-specified non-trend
projections may also be provided, if desired.



Do Not Include Trend Projections. This option specifies that
only user-specified non-trend projections will be used to project
future population and employment trends.

4.14.2 Defining Non-Trend Population Projection
Labels
Defining Non-trend
Population
Projection Labels
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As shown below, the Population sheet contains three text boxes that
can be used to specify the labels for up to three non-trend residential
population projections. Enter None in the first box and nothing in the
other two boxes if you do not wish to include any non-trend population
projections in your analysis.
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4.14.3 Defining Non-trend Employment Projection
Labels
Defining Non-trend
Employment
Projection Labels

The Employment sheet is identical to the Population sheet shown
above. That is, it contains three text boxes that can be used to specify the
labels for up to three non-trend employment projections. Enter None in
the first box and nothing in the other boxes if you do not wish to include
any non-trend employment projections in your analysis.
After you have entered information on both sheets of the Define Nontrend Projection Labels form, click on the OK button to return to the
main Setup form.

4.15 Defining Allocation Controls
You can now click on the Define Allocation Controls button of the
Setup form to display the Define Allocation Controls form. You can
use this form to define the following types of controls that can be used to
determine the location and timing of the demand allocation process:
1.

Infrastructure controls;

2.

Land use controls; and

3.

Growth pattern controls.

The procedures for defining these controls are described below.
NOTE!
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NOTE: The allocation information is not required for the
Suitability analysis option.
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4.15.1 Defining Infrastructure Controls
Defining
Infrastructure
Controls

The Infrastructure Controls sheet is used to specify the infrastructure
controls that may be used to control the location and timing of future
development. As was pointed out in Section 2.7 Projecting Alternative
Futures, the infrastructure controls can be used to control future growth
patterns by requiring that different types of development must be served
by, or near to, designated types of infrastructure. Thus, for example, an
allocation scenario could require that future residential development
would be limited to areas that are served by sewer in a given projection
year.
As shown below, the Infrastructure Controls sheet has three
subsidiary sheets labeled UNION Fields, Infrastructure Plans, and
Infrastructure Provided. The procedures for using these sheets to
define a project’s infrastructure controls are described below.

4.15.1.1 Specifying Infrastructure UNION Fields and
Labels
Selecting
Infrastructure
UNION Fields
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The UNION Fields sheet, shown below, is used to select the
infrastructure control UNION fields and define the infrastructure labels.
The down boxes in the UNION Field column are used to select the
fields in the UNION file that identify areas that are, or will be, served
by a particular kind of infrastructure. For example, as shown below,
infrastructure information for the Demonstration project is stored in the
SEWER field, the WATER field, and so on.

Page 115

Defining
Infrastructure
Labels

After selecting the infrastructure control UNION fields, you can use the
text boxes in the Infrastructure Label column to specify the labels for
each type of infrastructure, e.g., “Sewer Service,” “Water Service,” and
so on. These labels are displayed on the allocation scenario forms.
If you do not wish to use any infrastructure controls in your project,
select <NONE> for the first drop-down list in the UNION Field column
and specify None for its Infrastructure Label.

4.15.1.2 Defining Infrastructure Control Plans
Defining
Infrastructure
Control Plans

As was pointed out in Section 2.7 Projecting Alternative Futures, the
What if? infrastructure plans identify regions within the study area that
will be provided with a particular kind of infrastructure in a given year.
The Infrastructure Plans sheet, shown below, can be used to
provide two types of information on these plans.

Defining
Infrastructure Plan
Labels

The text boxes in the Infrastructure Plan Label column can be used
to define labels for each of the infrastructure plans, e.g., “Sewer Plan,”
“Water Plan,” and so on. These labels will be displayed on the allocation
scenario forms.

Associating
Infrastructure
Plans and
Infrastructure
Types
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The drop-down list boxes in the Infrastructure Type column can then
be used to select the infrastructure type (specified on the UNION Fields
sheet) that corresponds to each infrastructure plan. Thus, for instance,
the first infrastructure plan, the “Sewer Plan,” is a plan for the provision
of Sewer Service.

4: Creating Projects

If you do not wish to use any infrastructure control plans in your project,
specify None for the first Infrastructure Plan Label.

4.15.1.3 Specifying Infrastructure Provided Years
Specifying
Infrastructure
Provided Years

The Infrastructure Provided sheet, shown below, contains a series of
tabbed sheets, one for each type of infrastructure identified on the
UNION Fields sheet. Each sheet is labeled with the infrastructure label
specified on the UNION Fields sheet. Thus, for example, the first sheet
for the Demonstration project is labeled “Sewer Service”; the second is
labeled “Water Service”; and so on.

Each sheet contains two columns. The first column, labeled
Infrastructure Provided, lists the various options for when the
different kinds of infrastructure may be provided: First Projection Year,
Second Projection Year, and so on. The second column, labeled UNION
Value, lists all of the values in the field of the UNION table that
corresponds to the infrastructure control corresponding to the selected
infrastructure control sheet. You should drag and drop these values until
they correspond with the correct “Infrastructure Provided” value.
For instance, the SEWER field of the Demonstration UNION.dbf file was
labeled “Sewer Service” on the Infrastructure Controls | UNION
Fields sheet As shown above, the Infrastructure Provided sheet
indicates that the SEWER field contains three values: (1) Served in
2010, (2) Served in 2020, and (3) Served in 2030. It also indicates
that locations which are coded with a value of Served in 2010 will be
4: Creating Projects

Page 117

provided with sewer service in the first projection year; locations coded
with a value of Served in 2020 will be served in the third projection
year; and so on.

4.15.2 Defining Land Use Controls
Defining Land Use
Controls

After providing all of the required infrastructure control information, you
can click on the Land Use Controls tab to enter the required land use
control information.
As its name suggests, the Land Use Controls sheet is used to define
the land use controls, e.g., comprehensive plans, conservation plans, or
zoning ordinances that can be used to control the location of future
development.
The Land Use Controls sheet has two subsidiary sheets, named UNION
Fields and Planned Land Uses. The procedures for using these
sheets to define a project’s Land Use controls are described below.

4.15.2.1 Specifying Land Use Control UNION Fields and
Labels
Specifying Land
Use Control
UNION Fields
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The first sheet, labeled UNION Fields, shown below, is used to do two
things. First, the drop down boxes in the UNION Field column are used
to select the UNION fields that contain the information for any land use
control layers that were used to create the UNION file. For example, as
shown above, land use control information is stored in the LU_PLAN
field of the Demonstration UNION file.
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Defining Land Use
Control Labels

After selecting a land use controls field from that UNION file, you can
use the text boxes in the Land Use Control Label column to define
labels for the land use controls. For example, as shown below the land
use control corresponding to the LU_PLAN field is labeled “2030 Plan.”
If you do not wish to have any land use controls in your project, select
<NONE> for the UNION Field column and specify None for its Land
Use Control Label.

4.15.3 Defining Growth Patterns
Defining Growth
Patterns

The Growth Patterns sheet has two subsidiary sheets, labeled UNION
Fields and Growth Patterns. The procedures for using these sheets to
define a project’s growth patterns are described below.

4.15.3.1 Specifying Growth Pattern UNION Fields and
Labels
Selecting Growth
Pattern UNION
Fields
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As shown below, the UNION Fields sheet has three columns. The
drop down lists in the UNION Fields column are used to select the
fields in the UNION file that contain the information for any growth
pattern layers that were used to create the UNION file. Thus, for
instance, the UNION file for the Demonstration project contains two
fields containing growth pattern information: “CONCENTRIC” and
“RADIAL.”
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Defining Growth
Pattern Labels

You can use the text boxes in the Growth Pattern Label column to
define labels for the growth patterns selected in the UNION Fields
column. For instance, the growth pattern corresponding the
CONCENTRIC field in the Demonstration UNION file is labeled
“Concentric.”
If you do not wish to have any growth patterns in your project, select
<NONE> for the first drop-down list on the UNION Fields column and
specify None for its Growth Pattern Label.

4.15.3.2 Specifying Growth Pattern Order
Specifying Growth
Pattern Order

As shown below, the Growth Patterns sheet contains one subsidiary
sheet for each of the growth patterns defined on the UNION Fields
sheet. The text box labeled UNION Values lists all of the unique values
in the UNION field corresponding to the growth pattern. For instance,
the CONCENTRIC field on the UNION file for the Demonstration
project contains the values 1 through 7.

The values in this box should be sorted into the order in which you wish
development should occur, in this case in increasing numeric order. The
values can be sorted by clicking on a value in the list to select it and
clicking on the Move up or Move down button to change its order in
the list.
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After ordering the UNION values, click on the OK button to return to the
main Setup form. You will see that a yellow check mark is displayed
next to the Define Allocation Controls button, indicating that you can
proceed to the Other Information portion of the form.

4.16 Defining Other Information
After defining the land use, suitability, demand, and allocation
information described above you must define information on the
following:
1.

Display layers;

2.

Projection years;

3.

Sub-areas;

4.

Analysis areas; and

5.

Measurement units.

4.16.1 Defining Display Layer Information
Defining Display
Layer Information

As was pointed out in Section 2.4.1.4 Viewing Display Layers, What
if? allows you to define “display layers” containing natural and manmade features such as major and minor roads, rivers and other water
bodies that can be used to make the Suitability and Allocation scenario
maps more attractive and understandable.

NOTE!

NOTE: The display layers must be line features. The display
layers must be copied to the “\What if\Shape Files\” directory
before using the Setup program.
Clicking on the button to the left of the Define Display Layers label
displays the Define Display Layers form, shown below.
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Selecting Display
Layer Shape Files
Defining Shape
File Labels

The Define Display Layers form has two columns. The first column,
Shape Files, contains a series of drop-down list boxes listing all of the
shape files in the Shape Files directory. You should use these boxes to
select all of the display layers that you have copied to this directory. For
example, as shown above, the Demonstration project has five display
layers: road.shp, political.shp, and so on.
After selecting a shape file, you can use the text boxes in the Layer
Label column to define a label that will be displayed on the Suitability
and Allocation scenario maps. Thus, for instance, the Demonstration
project’s road.shp shape file is assigned a label of “Roads.”
After providing all of this information, you can click on the OK button to
return to the main Setup form.

4.16.2 Defining Projection Years
Defining Projection
Years

NOTE!

The next piece of information to be specified are the years for which
future land uses will be projected. To enter this information you must
click on the Define Projection Years button on the main Setup form
to access the Define Projection Years form, shown below.

NOTE: The projection information is not required for the
Suitability analysis option.
You can use this form to define the base year, i.e., the date for which the
most recent data are available, and up to five different projection years
for which you want the model to project future land use patterns and
related information. After pressing the OK button, you are returned to
the Setup form

NOTE!

NOTE: the intervals between the projection years do not
need to be identical. At least one projection year must be
specified.

4.16.3 Defining Sub-Areas
Defining SubAreas
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What if? allows you to define sub-areas within the study area for which
more localized information is required or desired. Thus, for instance,
you can define census enumeration districts, school districts, taxing
districts, or traffic analysis zones (TAZs) within the study area, allowing
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land use, population, and employment projections to be prepared for
these sub-areas. Up to ten different types of sub-areas may be defined.
To define the sub-are types to be used in your project, click on the button
next to the Define Sub-Areas button to access the Define Sub-Areas
form. The form has subsidiary sheets, labeled UNION Fields, Shape
Files, and ID Fields. The procedures for using these sheets to specify
information for sub-areas within your study area are described below.
NOTE!

NOTE: The sub-area information is not required for the
Suitability analysis option.

4.16.3.1. Specifying Sub-Area UNION Fields and SubArea Type Labels
Selecting SubArea UNION Fields

The UNION Fields sheet, shown below, can be used to select the fields
in the UNION file which contain information on the sub-areas and
define labels for the different types of sub-areas. The UNION Fields
column contains ten drop-down list boxes that can be used to select the
UNION fields that identify the boundaries for the different types of subareas. Thus, for example, the Demonstration UNION file contains five
fields (POLITICAL, BLK_GRP, and so on) providing information on
five different types of sub-areas.

The first sub-area type must contain the boundaries for the local demand
areas to be used in computing the demand for local land uses, i.e., uses
whose size and location are dependent on the local population such as
local retail, local parks and recreation, and public and semi-public uses.
NOTE!

NOTE: A local demand area layer is required even when the
study consists of a single political unit, e.g., a single city,
township, or county.

Defining Sub-Area
Type Labels

After selecting the sub-area UNION fields, you can use the text boxes in
the Sub-Area Type Label column to define labels for each type of
sub-area. The label for the first sub-area is automatically set to “Local

4: Creating Projects

Page 123

Demand Area(s).” The second sub-area type, corresponding to the
BLK_GRP UNION field is labeled “Block Groups,” and so on. After
selecting all of the sub-are UNION fields and specifying all of the subarea labels you can click on the OK button to return to the main Setup
form.
If you would like to only specify the required local demand area(s), select
the local demand area(s)’ UNION field for the first drop-down list and
<NONE> for the other UNION fields.

4.16.3.2 Selecting Sub-Area Shape Files
Selecting SubArea Shape Files

The Shape Files sheet, shown below, is used to select the shape file
that corresponds to each type of sub-areas defined on the UNION Fields
sheet. These shape files must be created prior to running the Setup
program and stored in the “Shape Files” directory, along with the
UNION file and any display layers you wish to use.

4.16.3.3 Selecting Shape File Identification Fields
Selecting Shape
File Identification
Fields
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The ID Fields sheet, shown below, is used to select the identification
field for each of the sub-area shape files specified on the Shape Files
sheet.
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The first column lists all of the sub-area types defined on the UNION
Fields sheet. The second column contains a series of drop-down list
boxes that list the fields in the shape file corresponding to each sub-area.
Thus, for example, the first, Local Demand Area(s), drop-down list lists
all of the fields in the political.shp shape file that contains the boundaries
for the political units in the demonstration study area. The POLITICAL
value selected in the drop-down list is the field in this shape file that
contains unique values identifying the political units.
After selecting the identification fields, you can click on the OK button
to return to the main Setup form to define the analysis areas.

4.16.4 Defining Analysis Areas
Defining Analysis
Areas

You can then click on the Define Analysis Areas button to define
labels for the analysis areas to be considered in your study.
As shown below, the Define Analysis Areas form has a subsidiary
sheet for each type of area for which a label that must be defined, i.e., the
study area, the employment data area, and for each of the sub-areas
defined on the Define Sub-Areas form. The procedures for defining
these labels are described below.

4.16.4.1 Defining Study Area
Defining Study
Area
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As its name suggests, the first sheet, labeled Study Area (shown
below) contains a single text box that is used to define the study area to
which What if? is being applied.
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4.16.4.2 Defining Employment Data Area
Defining
Employment Data
Area

The second sheet, labeled Employment Area, contains a single text
box that is used to define the area to which the employment data
described in Section 5.2.3 Specifying Past Information, and Section
5.2.4.2 Specifying Projected Employment Information, correspond.
The employment data area will normally correspond to a county or multicounty area for which population and employment data are readily
available. If the study area is a county or multi-county region, the
employment data area label should be identical to the study area label.

4.16.4.3 Defining Local Demand Area(s) Labels
Defining Local
Demand Area(s)
Labels
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The third sheet, labeled Local Demand Area(s), is used to define
labels for the required local demand area layer.
As shown below, the Local Demand Area(s) sheet contains a single text
box listing the labels specified for the Local Demand Area(s) in the ID
Fields drop-down lists on the Define Sub-Areas | ID Fields sheet.
If desired, you can change the order in which the labels will be
displayed on the What if? forms by selecting a label from the list and
clicking on either the Move Up or Move Down button to change the
label’s position in the list
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4.16.4.3 Defining Other Sub-area Labels
Defining Other
Sub-area Labels

Additional sheets will be displayed on the Define Analysis Areas
form for any other areas that were defined on the Define Sub-area
form. These sheets will be identical to the Political Units sheet, i.e.,
contain of a single text box listing the various sub-area labels specified
in the shape file’s identification field and Move Up and Move Down
buttons that can be used to change the label’s position in the list.
After the various area labels have been defined, you can click on the OK
button to return to the main Setup form.

4.16.5 Specifying Measurement Units
Specifying
Measurement Units

The final piece of information that must be provided is the measurement
units to be used in the analysis. To do this, click on the Define
Measurement Units button to access the Define Measurement
Units form, shown below.
You must first use the UNION Area Field drop down list at the top of
the form to select the UNION field that stores the UAZ area
measurements. For example, the UAZ area information for the
Demonstration project is stored in the ACRES field, as shown below.
You can then use the radio buttons in the UNION Area Units field to
select the measurement used in the UNION area field. Next, use the radio
buttons in the UAZ Area Units field to specify the units to be used in
your analysis. Clicking on the OK button saves the option you selected
and returns you to the main Setup form.
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4.17 Creating Project Files
Yellow checks will be displayed next to all of the buttons on the Setup
form after you have specified all of the required land use, suitability,
demand, allocation, and other information. A button will also be
displayed next to the Create Project Files label, indicating that you
can now create the project files that are required to use What if?

4.17.1 Saving Setup Information
Saving Setup
Information

Before clicking on the Create System Tables button, use the File |
Save As button or the File | Save button to save the setup
information to a What if? setup information or “.wif” file.
After clicking on the Create Project Files button, you will be
presented with the Create Project Files form. As shown below, the
form has two sheets, labeled Project Information and Project Path.

4.17.2 Defining Project Information
Defining Project
Information
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As shown below, the Create Project Files | Project Information
sheet is used to define the project name that is displayed in the drop
down list of projects in What if?. You can also use the form to specify
an optional project description that further describes the project.
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4.17.3 Defining Project Path
Defining Project
Path

The Create Project Files | Project Path sheet, shown below, is used
to identify the path in which the new project will be located. You can
specify a new path in the Select or define project path text box. You
can also use the Windows path selection tool below the box to select an
existing path.
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The project path should be complete, i.e., include the drive letter, all
directories and subdirectories, and the project directory name. For
convenience sake, it is recommended that the directory name be
identical to the project name defined on the Project Information sheet.
If the specified directory exists, you will be asked if it should be
replaced. If it does not exist, you will be asked if you would like to create
it. Projects do not need to be located on the same drive as the What if?
programs and can be stored on a network or anywhere that can be
accessed from the machine on which What if? is running.

4.17.4 Creating Project Files
Creating Project
Files

After specifying the project information and project path you can click
on the Create button to create a new What if? project files in the
specified path. The Setup program automatically converts your UNION
file into the UAZ file, creates the other system files required by What if?,
and copies them to the project directory specified on the Project Path
sheet.

4.18 Reviewing Project Information
After creating the project files, the Setup program generates a Setup
report that provides a detailed report on the newly created project. It is
strongly recommend that you carefully review the Setup report to be sure
that the Setup information has been entered correctly. If any errors have
been made, you should correct them and create a new project.
The Setup report is divided into the following major sections, each
describing a different part of the project:
1.

Report Header;

2.

Land Use Information;

3.

Land Use Associations;

4.

Suitability Factor Information;

5.

Suitability Scores;

6.

Demand Information;

7.

Allocation Information; and

8.

Other Information.

The contents of each section are described in Appendix E What if? Setup
Report.
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5: Managing Projects

Overview
What if? has been designed to accommodate the GIS data and other
information for any study area for which the required information is
available. This capability is provided by the What if? Setup program
described in Chapter 4 and the What if | Project option described in
this chapter.
The Setup program is used to create the UAZ data file and the other
project files that are used by What if?. It is also used to define the land
use categories and variable labels that are displayed on the scenario
assumption forms and outputs.
As shown in Sections 5.2 through 5.5, the What if | Project option can
be used to:


Provide the information needed to compute the projected land
use demands;



Revise the land use categories and variable labels that appear on
the What if? scenario forms and outputs;



View reports on the information used to create the project; and



Lock the project files so they cannot be accidentally modified.

As pointed out in Section 5.1, the What if | File options can be used to:


Open a project;



Close a project;



Copy a project;



Move a project;



Add a project;



Delete a project; or



Exit the What if? program.

This chapter begins by describing the concept of What if? projects and
the role of the What if | Project option in working with them. It then
describes the main What if? program options and the following
procedures for managing projects:
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1.

Managing project files;

2.

Defining project values;

3.

Modifying project forms and labels;

4.

Reviewing project reports; and

5.

Locking projects.

The procedures for conducting each of these steps is described in detail
below.

What If? Projects and the Project Option
What if? Projects

A What if? project is a collection of GIS and non-GIS data sets and
suitability, demand, and allocation scenarios for a particular location.
Thus, for example, the forms and data sets described in this User’s
Guide correspond to a single What if? project.

What if? Setup
Program

The Setup program described in Chapter 4 creates the UAZ and other
GIS and system files that configure What if? for a particular collection
of GIS and non-GIS data. Thus, for example, it allows you to define the
land use categories that will be used in a particular area and the labels
that will appear on the suitability, demand, and allocation scenario
assumption forms.

What if | Project
Option

The What if | Project option described in this chapter can be used to
specify information such as the observed and projected residential
population and employment that is required to project future land use
demands. This information can only be provided after the Setup
program has been used to create the project files.
The What if? Project option also allows you to modify the land use
categories and variable labels that appear on the What if? forms. This
can be useful for correcting any spelling errors that might have been
made in creating the project files.
Note that the What if? Project option can only be used to modify the
labels that are used to identify land uses, suitability factors, and so on that
appear on the scenario assumptions forms. It cannot be used to change
the number of land uses or the options that appear on the scenario
assumptions forms. These can only be changed by using the Setup
program to create a new project, as described in Chapter 4.

What if? Program Options
The What if? program has seven main options:
File
Current



File. The File option is used to open and close the project files,
and to copy, delete, or move projects. The procedures for doing
this are described in Section 5.1 Managing Project Files, below.

Suitability
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Demand



Current. The Current option is used to view maps and reports
that describe current conditions in the study area. The
procedures for doing this are described in Chapter 6.;



Suitability. The Suitability option is used to create scenarios
that analyze the suitability of different locations for
accommodating future land use demands. It can also be used to
view maps and reports describing the results of alternative
suitability scenarios and reports outlining the assumptions that
underlie the suitability scenarios. The procedures for doing this
are described in Chapter 7.



Demand. The Demand option is used project the future
demand for land, based on assumed population and employment
trends. It can also be used to view reports describing future land
use demands under each scenario and the assumptions
underlying alternative scenarios. The procedures for doing this
are outlined in Chapter 8.



Allocation. The Allocation option can be used to project
future land use, population and employment trends for the study
area and sub-areas within it. It can also be used to view maps
and reports describing future land use, population and
employment patterns and reports describing the scenarios
underlying the scenarios. The procedures for doing this are
described in Chapter 9.



Project. The Project option is specify the information
required to project future land use demands and to modify the
labels that are displayed on the What if? forms and outputs. The
procedures for using this option are described in this chapter.



Help. The Help option is used to view the version number and
copyright information for the What if? program.

Allocation
Project
Help

5.1 Managing Project Files
The What if? File option has suboptions for opening, closing, copying,
moving and deleting What if? projects. The procedures for using these
options are described briefly below.

File Options

.
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5.1.1 Opening a Project
Opening a Project

The File | Open… option is used to open the forms that make up a
project. Please note that this option opens the scenario assumption
forms that make up the project, not the project information files (with
the .wif file name extension) created by the Setup program.
The other What if? program options are disabled before a project is
opened because you cannot view a project’s current conditions, scenarios,
and so on before the project files have been opened.
Two options are available for opening a project. The first option is to
select the project from the list of recently accessed projects that is
displayed below Open… option on the File option list (e.g., the
Demonstration project shown above). The second option is to select the
Open… option and select the project from the list of previously created
projects.

5.1.2 Closing a Project
Closing a Project
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The File | Close option can be used to close a project after it has been
opened with the File | Open… command. This option should be used
before the other three File options are used to copy, move, or delete a
project.
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5.1.3 Copying a Project
Copying a Project

The File | Copy… option is used to create a copy of an existing project
and all of its associated scenario and data files. The copy will be an
exact duplicate of the existing project and will be listed along with the
other projects in the Open… lists. The Copy Project form is shown
below.

The following procedures should be followed to copy a project:
1.

Select the File | Copy… option from the main What if? form;

2.

Select the project to be copied from the Select Project: drop
down list. The project’s current location is displayed in the
Current Location text box.

3.

Enter the name for the new project in the New Name text box.
The new project name will be included in the File | Open…
list
NOTE: The new project name must be different from
the original project name.

NOTE!
4.

NOTE: The New Location label must include the
complete address for the location in which the new
project files will be located (e.g., C:\Program
Files\What if\Projects\Demonstration Copy, for this
example).

NOTE!

5.
NOTE!

Specify the location in which the new project is to be stored in
the New Location text box. If desired, you can click on the
Browse… button to help select the new location.

Click on the OK button to copy the selected project.

NOTE: The File | Copy… option cannot be used if a project
has been opened with the File | Open… option and has not
been closed with the File | Close… option.

5.1.4 Moving a Project
Moving a Project
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The File | Move… option is used to move an existing project and all of
its associated scenario files to a new location and delete the project files
from their current location. The Move Project form is shown below.
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The following procedures should be followed to move a project:
1.

Select the File | Move… option from the main What if? form;

2.

Select the project to be moved from the Select Project: drop
down list. The project’s current location is displayed in the
Current Location text box.

3.

Specify the location to which the new project is to be moved in
the New Location text box. If desired, you can click on the
Browse… button to help select the new location.
NOTE: The New Location label must include the
complete address for the directory to which the
project will be moved (i.e., C:\What if\Projects\
Demonstration, for this example).

NOTE!

4.
NOTE!

Click on the OK button to move the selected project.

NOTE: The File | Move… option cannot be used if a project
has been opened with the File | Open… option and has not
been closed with the File | Close… option.

5.1.5 Adding a Project
Adding a Project

The File | Add… option is used to add an existing project that has been
copied from another What if? installation to your project list. The Add
Project form is shown below.

The following procedures should be followed to add a project:
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1.

Select the File | Add… option from the main What if? form;

2.

Specify the name for the project to be added in the Project
Name: text box;

3.

Specify the location for the project to be added in the Project
Location text box. If desired, you can click on the Browse…
button to help select the project location.

4.

Click on the OK button to add the selected project;
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5.
NOTE!

If you like, you can click on the Open Project? box to open
the project after you’ve added it.

NOTE: The File | Add… option cannot be used if a project has
been opened with the File | Open… option and has not been
closed with the File | Close… option.

5.1.6 Deleting a Project
Deleting a Project

The File | Delete… option is used to delete an existing project and all
of its associated scenario and data files. The Delete Project form is
shown below.

The following procedures should be followed to delete a project:
1.

Select the File | Delete Project option from the main What if?
form;

2.

Select the project to be deleted from the Select Project: drop
down list. The project’s current location is displayed in the
Current Location text box;

3.

Click on the OK button to delete the selected project.

NOTE!

NOTE: The File | Delete… option cannot be used if a project
has been opened with the File | Open… option and has not
been closed with the File | Close… option.

NOTE!

WARNING: Be extremely careful using the Delete… option
because projects cannot be recovered after they have been
deleted.

5.1.6 Exiting the What if? Program
Exiting What if?

You can use the File | Exit. to close the What if? program.

What if? Project Options
The What if? Project option has the following sub-options:
Values



Values. This option can be used to specify or modify the values
that are used to compute the land use demands. The procedures
for using this option are described in Section 5.2 Defining
Project Values, below.



Labels. This option can be used to modify the project title and
description, and the names and labels that are displayed on the
scenario assumption forms and outputs. The procedures for

Labels
Reports
Lock/Unlock
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using this option are described in Section 5.3 Modifying Project
Labels, below.


Reports. This option is used to review the Setup, Project and
UAZ reports that describe how the What if? project data are
stored. The procedures for using this option are described in
Section 5.4 Reviewing Project Reports, below.



Lock/Unlock. This option can be used to lock the project files
so that it cannot be accidentally modified. The procedures for
using this option are described in Section 5.5 Locking and
Unlocking Projects, below.

5.2 Defining Project Values
The demand scenario forms contain several numerical values which the
user cannot change. Thus, for example, in projecting the demand for
residential land uses, users can choose between a number of projections
for the study area’s future population and employment. However, they
cannot change the projected values themselves; all they can do is select
between the different sets of system-defined values.
The Project | Values option allows you to define or change these
values. In particular, it allows you to specify the following information:
1.

Current land use, population, employment, and local uses
values;

2.

Past population and employment; and

3.

Projected population and employment.

The procedures for specifying these types of information are described in
detail below.
NOTE!

NOTE: The Project | Values option is not required for the
Suitability analysis option.

5.2.1 Specifying Current Information
Specifying
Current
Information

As shown below, the Project | Values | Current sheet has the
following sub-sheets:
1.

Land Uses;

2.

Housing Units;

3.

Employment; and

4.

Local Uses.

The procedures for specifying each of these types of current information
are described briefly below.

5.2.1.1 Specifying Current Land Use Information
Specifying
Current Land Use
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As shown below, the Current | Land Uses sheet allows you to
specify the current land use areas for the employment data area defined
on the Setup program’s Define Area Labels | Employment Area
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Information

option, described in Section 4.16.4.2 Defining Employment Data Area.
The employment data area is the area for which employment data are
provided on the Past | Employment and Projected | Employment
sheets, as described below. If the employment data area is identical to
the study area, the land use values will automatically be computed by
What if? and displayed on this form. If the employment data area is
different from the study area, e.g., if the study area is a sub-county area,
the user must specify the land use quantities for the employment data
area, e.g., for the county in which the study area is located.

5.2.1.2 Specifying Current Housing Units Information
Specifying
Current Housing
Units Information
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As shown below, the Current | Housing Units sheet can be used to
specify information on the current housing in your study area. The
following information is provided on this form:


Number of housing units, by housing type;



The vacancy rate (expressed as a percentage), by housing type;



The area (in acres or hectares), by housing type; and



The housing unit density (housing units per acre or hectare), by
housing type.
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You must specify the number of current housing units by housing type
for the study area in the Number column. The total number of housing
units for all housing types must equal the total provided at the bottom of
the form.
The total area occupied by each land use and the current vacancy rates
are automatically computed by the Setup program. The Density values
(housing units per acre or hectare) are automatically computed from the
housing unit information you specified and the area values.

5.2.1.3 Specifying Current Employment Information
Specifying
Current
Employment
Information
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After specifying the current population information, you can click on the
Current | Employment tab to specify the current employment
information for the employment data area.
If the employment data area is identical to the study area, e.g., if the
study area is a county or multi-county area, the current employment
values will automatically be computed by What if? and displayed on this
form. If the study area is different from the employment data area, e.g.,
if the study area is a sub-county area, the user must specify the current
employment in the employment data area.
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5.2.1.4 Specifying Current Local Uses Information
Reviewing Current
Local Uses
Information

As shown below, the Current | Local Uses sheet contains a dropdown list box labeled Local Demand Area: that lists all of the
political units that were defined with the Setup | Define Sub-Areas
option described in Section 4.16.3 Defining Sub-Areas.
The body of the form contains a series of text boxes that report the
population, area and density (population per acre or hectare) for each
local land use for the local demand area selected in the Local Demand

Area: drop-down list. If no local land uses were defined, the form
displays a message stating that there are no local land uses.
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5.2.3 Specifying Past Information
Specifying Past
Information

The Project | Values | Past sheet contains two subsidiary sheets
labeled Population, and Employment. As their titles suggest, these
sheets are used to specify or modify the past population and employment
data that are used to compute the “trend” projections for the Demand
scenarios.

NOTE!

NOTE: The information on the Project | Values | Past sheet is
not required if the trend projections option was not selected
on the Setup program’s Define Projections | Trend option, as
described in Section 4.14.1 Selecting Projection Option.
The trend projections are projections for an area’s future residential
population and employment that are computed by What if? from userspecified values for the past. Assume, for example, that population data
are specified for 1980, 1990, and 2000. What if? uses the data entered on
the Past | Population sheet to compute projections for the area's future
population based on the following trends: (1) 1980 to 1990; (2) 1990 to
2000; and (3) 1980 to 2000.

NOTE!

NOTE: The past population and employment data can be
provided for two or three past years subject to the following
conditions:


The same number of observation years must be
specified on the Population and Employment sheets;
and



Different observation years and/or intervals may be
used on the Population and Employment sheets.

5.2.3.1 Specifying Past Population Data
Specifying Past
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As shown below, the Past | Population sheet contains three columns
5: Managing Projects

Population Data

of text boxes that should be used to enter the observed population data
for two or three past years. The following information should be
provided for the study area in each year: (1) year, the year to which the
population data correspond; (2) total population; (3) group quarters
population; (4) number of households; and (5) average household size.

The population information should normally be provided for dates for
which national census data are available. For example, as shown below,
population data from the 1990 and 2000 U.S. Censuses of Population and
Housing have been specified for the Demonstration project

5.2.3.2 Specifying Past Employment Data
Specifying Past
Employment Data
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As shown below, the Past | Employment sheet contains three
columns of text boxes for each of the employment sectors defined in the
Setup | Define Employment Information option. The text boxes
should be used to enter the observation year and observed employment
for two or three past years.
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The past employment data should be provided for the employment data
area defined in the Current | Land Uses option, described in Section
5.2.1.1 Specifying Current Land Use Information, above.
The employment data do not need to be provided for the same years as
the past population data. For example, employment data for the
demonstration project have been provided for 1998 and 2003. These
years were selected because they provide the longest observation period
for the annual employment data from the County Business Patterns
reports (http://www.census.gov/epcd/cbp/view/cbpview.html) that are
reported by the North American Industry Classification System
(NAICS) code. Employment data reported by Standard Industrial Code
(SIC) can also be used if they were specified in the Setup | Define
Employment Information | Employment Sectors option,
described in Section 4.13.1 Defining Employment Sectors..

5.2.4 Specifying Projected Information
Specifying
Projected
Information
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The Values | Projected sheet contains two subsidiary sheets labeled
Population and Employment. These sheets are used to specify or
modify the “non-trend” population and employment projections that can
be included as options for defining Demand scenarios. “Non-trend”
projections are projections for an area’s future residential population and
employment that have been obtained from an external source, e.g., from
official forecasts for an area’s growth. The non-trend projections, if any,
are defined on the Setup | Define Projections option, described in
Section 4.14 Defining Projections.
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5.2.4.1 Specifying Projected Population Information
Specifying
Projected
Population
Information

As shown below, the Projected | Population sheet contains a dropdown list box labeled Projections: at the top of the form and three
rows of text boxes. The text boxes should be used to enter (or modify)
the following information for each projection year: (1) total population;
(2) group quarters population; and (3) average household size.

You can specify or modify a non-trend residential projection by:
1.

Selecting the projection from the Projections: list; and

2.

Entering the projected population values in the associated text
boxes.

The projected population information must be specified for all of the
non-trend population projections defined in the Setup | Define Nontrend Projection Labels option, described in Section 4.14.2 Defining
Non-Trend Population Projection Labels. If no non-trend population
projection labels were defined, this form will display a message stating
that there are no non-trend population projections.

5.2.4.2 Specifying Projected Employment Information
Specifying
Projected
Employment
Information
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Similarly, the Projected | Employment sheet, shown below,
contains a drop-down list box labeled Projections: at the top of the
form and a row of text boxes for each employment sector. The text
boxes should be used to specify the projected employment in each
projection year.
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The projected employment information must be specified for each of the
non-trend employment projections defined in the Setup | Define Nontrend Projection Labels option, described in Section 4.14.3 Defining
Non-trend Employment Projection Labels. If no non-trend employment
projection labels were defined, this form will display a message stating
that there are no employment non-trend projections.
The employment projections should correspond to the employment data
area defined in the Current | Land Uses option, described in Section
5.2.1.1 Specifying Current Land Use Information, above.
After specifying or reviewing all of the information on the Current,
Past, and Projected sheets, you can click on the Update button to
update the project values used to compute the land use demands and
return to the main What if? form. You can also click on the Cancel
button to return to main What if? form without updating the project
values.

5.3 Modifying Project Labels
When you select the Project | Labels option, you are presented with
the Modify Labels form, shown below. The form contains seven subsheets that can be used to modify all of the land use names and other
labels displayed on the What if? scenario forms. The procedures for
doing this are described below.

Page 146

5: Managing Projects

5.3.1 Modifying Land Use Information
As shown above, the Project | Labels | Land Use Information sheet
has three sub-sheets: Existing Land Uses, Suitability Land Uses,
and Planned Land Uses.
To change the label for any of these land uses, you should:
1.

Select the sheet that contains the land use name(s) to be
changed;

2.

Select the current land use name to be changed from the
Current Name list;

3.

Enter the new name in the New Name text box;

4.

Press the OK button to modify the name in the Current
Names list; and

5.

Press the Update button to change the names displayed on the
What if? forms and outputs; or

6.

Press the Cancel button to return to the main What if? form
without changing the current land use labels.

5.3.2 Modifying Suitability Information
Modifying
Suitability
Information
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As shown below, the Suitability Information sheet has two subsidiary
sheets, labeled “Suitability Factors” and Factor Types.” As their names
suggest, the first sheet can be used to change the suitability factor labels;
the second sheet can be used to modify the suitability factor type labels.
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5.3.2.1 Modifying Suitability Factor Labels
Modifying
Suitability Factor
Labels

The suitability factor labels can be modified by:
1.

Selecting the Suitability Information | Suitability Factors
sheet, shown above;

2.

Selecting the current label to be changed from the Current
Labels list;

3.

Entering the new label in the New Label text box;

4.

Clicking on the OK button to update the label in the Current
Labels list; and

5.

Clicking on the Update button to change the label that is
displayed on the What if? assumption forms and outputs; or

6.

Clicking on the Cancel to return to the main What if? form
without making any changes.

5.3.2.2 Modifying Suitability Factor Type Labels
Modifying
Suitability Factor
Type Labels
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The labels for the suitability factor types (e.g., different types of slope or
different types of soil) can be modified by:
1.

Selecting the Suitability Information | Factor Types sheet,
shown below;

2.

Selecting a suitability factor from the Suitability Factor drop
down list;

3.

Selecting the factor type label to be changed from the Current
Labels list;

4.

Entering the new factor type label in the New Label text box

5.

Clicking on the OK button to update the label in the Current
Labels list; and
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6.

Clicking on the Update button to update the labels displayed
on the What if? forms; or

7.

Clicking on the Cancel buttons to return to the main What if?
form without making any changes.

5.3.4 Modifying Demand Information
Modifying
Demand
Information

The Project | Labels | Demand Information sheet has four
subsidiary sheets: Employ Sector Codes, Employ Sector Labels,
Population Labels, and Employment Labels. The procedures for
using these forms to modify the information displayed on the Demand
scenario forms are identical to the procedures for modifying the Land
Use and Suitability labels described in the previous sections.

5.3.5 Modifying Allocation Information
Modifying
Allocation
Information

The Project | Labels | Allocation Information sheet has four
subsidiary tabs: Infrastructure Types, Infrastructure Controls,
Land Use Controls, and Growth Patterns. The procedures for
using these forms to modify the information displayed on the Allocation
scenario forms are identical to the ones described previously.

5.3.6 Modifying Other Information
Modifying Other
Information
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The Project | Labels | Other Information sheet has four subsidiary
sheets: Display Layers, Years, Sub-Area Types, and Area
Labels. As their names suggest these sheets can all be used to modify
the labels for the display layers, the base year and projection years, the
sub-areas, and the analysis areas. The procedures for using these forms
to modify these labels are identical to the ones described previously.
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5.3.7 Modifying Project Title and Description
Modifying Project
Title and
Description

As shown below, the Project | Labels | Project Title option can be
used to change the name of the current project. The Project | Labels |
Description option can be used to display the project description that
is displayed on the What if? scenario assumption forms.

5.4 Reviewing Project Reports
5.4.1 Reviewing Setup Report
Reviewing Setup
Report

The Project | Reports | Setup option allows you to view the Setup
report that provides a detailed report on the current What if? project. The
contents of this report are described in detail in Appendix G: Setup
Report.

5.4.2 Reviewing Project Report
Reviewing Project
Report

You can use the Project | Reports | Project option to view the
Project report that records the values entered for the Project | Values
option. It is a good idea to review this report after entering all of the
values to be sure they are correct. This is particularly useful because it
allows you to identify and correct any errors before creating the What if?
scenarios. The contents of the Project report are described in Appendix
H: Project Report.

5.4.3 Reviewing UAZ Report
Reviewing UAZ
Report

The Project | Reports | Setup option allows you to view the Setup
report that provides a detailed report on the current What if? project. The
contents of this report are described in detail in Appendix I: UAZ
Report.

5.5 Locking and Unlocking Projects
The Project | Lock option can be used to lock a project so that the
project values and labels cannot be accidentally changed by other users.
It does this by disabling the Update button on the Project | Values
and Project | Labels forms.
As shown below, the Lock/Unlock Project form allows you to lock a
project by specifying a password and clicking on the Lock button. If a
project has been locked, you can unlock it by entering the password you
specified earlier and clicking on the Unlock button. You can also
change the project password by clicking on the Change button and
specifying the current password and the new password.
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6. Viewing Current Conditions

Overview
The Current option on the What if? main menu provides options for
viewing maps and reports that describe the current conditions in the study
area. The first section of this chapter describes the What if? mapping
option. The second section describes the What if? reports. The third
section describes the procedures for viewing the current maps for the
study area. The final section describes the procedures for viewing reports
describing the current conditions in the study area.

6.1 What if? Mapping Option
What if? Mapping
Option

The Current, Suitability, and Allocation components of What if? use a
standard form to display their maps. The maps are generated with Esri’s
MapObjects© software from the UAZ shape file that was created during
the What if? Setup process. The What if? map includes a main map
form and a table of contents. The procedures for using them to prepare a
map are described briefly below.

6.1.1 Table of Contents
Table of Contents

The Table of Contents is used to: (1) view the map legend; (2) select
layers to be displayed on the map; and (3) change the colors displayed
on the map. The procedures for doing these three tasks are described
below.

6.1.1.1 Viewing Map Legend
Viewing Map
Legend

As shown below, the map legend is organized with a hierarchical series
of data frames with plus check boxes. The data frames, identified by
bold text, identify the major map categories, e.g., Display Layers, Land
Uses, and so on, as shown below.
Clicking on one of the data frame check boxes changes the plus check
box to a minus check box and displays the map layers within each data
frame. For example, in the figure below, the Display Layers label has
been expanded to display the various display layers—Roads, Existing
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Major Roads, and so on. The data frames can be collapsed by clicking on
the minus check box to the left of the data frame label.

6.1.1.2 Displaying Map Layers
Displaying Map
Layers

As shown above, you can display a map layer by clicking on the check
box to the left of the layer label. The layer legend displays the color
and/or symbol for all entities in a map layer. The layer legend can be
collapsed by clicking on the minus check box to the left of the layer
label.
You can display more than one layer on the map by clicking on more
than one check box. If more than one layer is selected, they will be
displayed in the order in which they are listed in the Table of Contents.
Thus, for instance, you can click on the Roads layer and the Land
Uses layer to create a map that displays the current roads on top of the
existing land use map.

6.1.1.3 Changing Map Colors
Changing Map
Colors
Changing to Basic
Colors
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You can change the map color for any map layer by clicking on the box
associated with the color you would like to change to display the Map
Objects color picker shown below.
You can change the color to one of the basic colors displayed on this
form by selecting the desired color from the Basic colors: matrix and
clicking on the OK button. You will be returned to the Table of Contents
and the map color will be changed.
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Defining Custom
Colors

6. Viewing Current Conditions

You can also define your own custom colors by clicking on the Define
Custom Colors >> button at the bottom of the color picker to display
the expanded Map Objects color picker form, shown below. To define a
custom color you should:
1.

Click on one of the boxes labeled Custom colors: in the
lower left corner of the form;

2.

Click on the color band at the top right portion of the Color form
to select a custom color. The color you select will be displayed
in the Color/Solid box;

3.

Move the slider bar on the right hand side of the form to select
the precise color shade you’d like to use. The color you select
will be displayed in the Color/Solid box;

4.

Click in the Add to Custom Colors button to change the
color in the Custom colors: box you selected;

5.

You can repeat this procedure to define other custom colors if
you like. When you are done, you can use the procedures for
changing to the basic colors described above to change the map
colors to one of the custom colors you’ve defined.
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6.1.2 Main Mapping Form
As shown below, eleven tool buttons are provided at the top of the main
What if? map form. The procedures for using these tools are described
briefly below.

Main Mapping
Form
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Identify. This tool can be used to click on a uniform analysis
zone (UAZ) and view a listing of its attributes. (Note: The
Identify tool is disabled if one of the display layers is being
displayed.)



Zoom In. This tool can be used to draw a rectangular box on
the map and zoom into the selected area.



Zoom Out. After zooming into the map, you can use this tool
to draw a rectangular box on the map and zoom out from the
selected area.



Pan. After zooming into the map, you can use this tool to pan
around the map, i.e., drag the map image to a new location.



Fixed Zoom In. You can click on this button to zoom into the
map.



Fixed Zoom Out. You can click on this button to zoom out
from the map.



Zoom All. You can click on this button to view the entire map
display.



Print to the Default Printer. You can click on this button to
print the map.



Copy Map to Clipboard. You can click on this button to
copy the current map to the standard Windows clipboard. You
can then copy the map from the clipboard into another
application, e.g., a Word document.
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Open New Map. You can click on this button to open a new
map. You can return to the current map by closing the new map.

You can click on the Show UAZ Borders check box to display the
borders for the UAZs in the map.
You can click on the X button at the upper right of the main map form to
close the map and return to the main What if? form.

6.2 Viewing Current Maps
Viewing Current
Maps

You can view maps showing current conditions in the study area by
selecting the Current | Maps option from the main What if? form.
You will then be presented with the standard What if? map described in
Section 6.1 What if? Mapping Option, above.
As shown, below the Current map legend lists the following data frames:
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Display Layers. This data frame contains any display layers
that were defined in the Setup | Define Display Layers
option, described in Section 4.16.1 Defining Display Layer
Information;



Land Uses. This data frame contains a single layer showing
the current land uses in the study area, as defined in the Setup |
Define Land Uses | Existing option, described in Section
4.6.3 Defining Existing Land Uses;



Suitability Factors. This data frame contains the suitability
layers that were defined in the Setup | Define Land Uses |
Suitability option, described in Section 4.6.4 Defining
Suitability Land Uses;



Infrastructure Controls. This data frame contains any
infrastructure controls that were defined in the Setup | Define
Allocation Controls | Infrastructure Controls option,
described in Section 4.15.1 Defining Infrastructure Controls;



Land Use Controls. This data frame contains any land use
controls that were defined in the Setup | Define Allocation
Controls | Land Use Controls option, described in Section
4.15.2 Defining Land Use Controls;



Sub-areas. This data frame contains the boundaries for any
sub-areas that were defined in the Setup | Define Sub-Areas
option, described in Section 4.16.3 Defining Sub-Areas; and



Growth Patterns. This data frame contains any growth
patterns that were defined in the Setup | Define Allocation
Controls | Growth Patterns option, described in Section
4.15.3 Defining Growth Patterns.
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6.3 Viewing Current Reports
You can view reports describing current conditions in the study area, and
sub-areas within it, by selecting the Current | Reports option from the
main What if? form.
NOTE!

NOTE: The Current | Reports option is not available for the
suitability analysis option
When you select this option, you will be presented with a form that can
be used to select the sub-areas for which you wish to see a report, e.g.,
for the Study Area, Block Groups, Census Tracts, School Districts, or
Traffic Analysis Zones for the Demonstration project.
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After selecting the sub-areas for which you wish to see the current report,
you will be presented with the current conditions report, shown below.

As this example illustrates, the current report can be used to view the
following information:.

6.3.1 Viewing Current Report Header
Viewing Current
Report Header

The current report header provides the following information:


The project name;



The date the project was created;



The date the report was printed; and



The area(s) which the report covers.

6.3.2 Viewing Sub-area Labels
Viewing Sub-area
Labels

The label for each sub-area included in the report, e.g., census tract
006211 in the example above is listed between two horizontal lines.

6.3.3 Viewing Current Land Use Information
Viewing Current
Land Use
Information

6. Viewing Current Conditions

The Land Use Information portion of the current report lists the current
quantity of each land in each sub-area.
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6.3.4 Viewing Current Population Information
Viewing Current
Population
Information

NOTE!

The Population Information section of the current report lists the
following population and housing information for each sub-area:


Total population;



Group quarters population;



Number of households;



Number of housing units;



Number of vacant housing units;



Vacancy rate; and



Average household size.

NOTE: The current population information is not reported for
the Land Use analysis option.

6.3.5 Viewing Current Employment Information
The Employment Information section of the current report lists the
current employment by place of work for all employment sectors in each
sub-area.
NOTE!

NOTE: The current employment information is not reported
for the land use and population analysis options.

6.4 What if? Reports Option
What if? Reports
Option

What if? uses the Crystal Reports report creation software to prepare
reports describing the What if? scenarios and projects. The general
procedures for using the report forms are described briefly below.

6.4.1 Viewing Reports
Viewing Reports
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The report form contains a series of buttons that can be used to view,
print, and export a report. The following options are available for
viewing a the report on screen:


Go to First Page. You can click on this button to go to the
first page of the report.



Go to Previous Page. You can click on this button to go to
the previous page of the report.



Current Page Number. This records the current page
number, relative to the total number pages in the report.



Go to Next Page. You can click on this button to go to the
next page of the report.



Go to Last Page. You can click on this button to go to the last
page of the report.
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Magnification Factor. This drop-down list allows you to
select a factor for magnifying the report image, from 25% to
400%.



Search. This option allows you to search the document for all
occurrences of a text string.

6.4.2 Printing Reports
Printing Reports

The report form provides the following options for printing reports:


Print. This option allows you to specify the pages to be printed,
the number of copies, and whether the report should be collated.



Print Setup. This option displays the Windows Print Setup
form that allow you to select the printer, the paper orientation,
and other print options.

6.4.3 Exporting Reports
Exporting Reports

The report form allows you to export the report to a wide variety of
formats for transfer to other programs. The export options include:


Excel;



Hypertext Markup Language (HTML);



Lotus 1-2-3;



ODBC; and



Character-, comma-, and tab-separated text.

The report export option also provides three options for storing the
exported report:
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Disk file;



Lotus Notes database; and



Microsoft Mail (MAPI).
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7: Analyzing Suitability

Overview
The What if | Suitability component provides procedures for
determining the relative suitability of different locations for different land
uses. These procedures, which previously took weeks or months to
complete have been implemented in a quick and easy computer-based
process.
This chapter provides a detailed description of the suitability component
of What if?. The first section defines the suitability analysis concepts and
terms. The second section describes the suitability analysis process
incorporated in What if?. The remaining sections describe the procedures
for using What if? to conduct a suitability analysis, the forms used to
conduct the analysis, and the suitability analysis outputs.

Suitability Analysis Terminology
The following terms can be defined to help clarify the discussion of the
suitability analysis process.
Suitability Factors

Suitability Factors are the characteristics of the land that will be
considered in determining the relative suitability of different locations for
a particular land use. The suitability factors to be considered are
specified by the user and can include the full range of natural features
including slopes, soils, flood plains, and landslide prone areas. They can
also include other suitability factors such as the distance to amenities
such roads and parks or to disamenities such as hazardous waste sites.

Factor Types

Factor Types are the set of possible values for a particular suitability
factor. Thus, for example, the What if? demonstration project considers
five different slope types: (1) <6%, (2) 6% to <12%, (3) 12% to <18%,
(4) 18% to <25%, and (5) 25% and above..

Importance Weights

Importance Weights are numerical scores indicating the relative
importance of different suitability factors for determining the suitability
of different locations for a particular land use. Thus, for example, the
Slope factor could be given a importance weight of 100 and the Soils
factor could be given a importance weight of 50 to indicate that slope is
twice as important as soils in determining a site's suitability for a
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particular land use. An importance weight of 0 can be used to indicate
that a suitability factor should not be considered in determining the
suitability of different locations for locating a particular land use.
Suitability Ratings

Suitability Ratings are numerical values indicating the relative
suitability of locations with a particular factor type for locating a
specified land use. Thus, for example, suitability ratings can be
specified for each of the five slope types listed above to indicate the
relative suitability of each slope type for locating a particular land use.
In this case low slopes could be given a high suitability rating; moderate
slopes could be given an intermediate suitability rating; and high slopes
could be given a rating of 0, indicating that new development should be
excluded from areas with high slopes.

Suitability Score

The Suitability Score is a numerical value indicating a location's overall
suitability for a given land use when all of the suitability factors are
considered. The suitability score for a particular UAZ is determined by:
(1) multiplying the UAZ's suitability rating for each factor by the
corresponding importance weight; and (2) summing these products.
Suitability scores are computed for all UAZs and all land uses.

Conversion

Conversion refers to changes in an area's land use which occur during
the development process. Thus, for example, an area which is currently
is devoted to agricultural uses may be converted to residential or other
non-agricultural uses during the projection period.

Suitability Analysis Process
Given this terminology, the What if? suitability analysis process involves
the following four steps:
1.

Specifying importance weights;

2.

Specifying suitability ratings;

3.

Specifying land use conversions; and

4.

Computing suitability scores

These steps are described briefly below and in detail in the following
section on conducting a land suitability analysis.

1. Specifying Importance Weights
Specifying
Importance Weights

You must first specify the importance weights indicating the relative
importance of the different factors for determining the relative suitability
of different locations for a particular land use.
For example, the What if? demonstration project includes the following
suitability factors: (1) Slopes; (2) Ag. Soils; (3) Septic Soils; (4) 100Year Floodplain; (5) Historic Sites; (6) Stream Buffer, and (7)
Accessibility.
Given these factors, the Slope factor could be given an importance
weight of 100; Ag. Soils factor could be given an importance weight of
50; and the Septic Soils factor could be given an importance weight of 0
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for locating new residential developments. These weights would indicate
that: (1) slope is considered to be twice as important as agricultural soils
in determining a site’s suitability for residential development; and (2)
Septic Soils should not be considered in locating new residential
development.

2. Specifying Suitability Ratings
Specifying
Suitability Ratings

You must then specify suitability ratings for each factor type, e.g., for
each slope type, each soil type, and so on. The factor types are rated on a
scale from high to low. An “Excluded” rating of zero, can be used to
identify area from which development is to be excluded, regardless of its
rating on other factors. Thus, for example, a suitability rating of zero
could be used to exclude new residential development from areas with
high slopes.

3. Specifying Land Use Conversions
Specifying Land
Use Conversions

Next, you must specify the permitted land use conversions, i.e., the land
uses that may be converted from their current use (e.g., agriculture) to
another use (e.g., residential) during the land use allocation process.

4. Computing Suitability Scores
Computing
Suitability Scores

The model then computes the factor scores for each UAZ by multiplying
the importance weights by the corresponding suitability rating and
summing these values. The resulting suitability scores are then used to
prepare suitability maps and to allocate projected demand to alternative
sites in the What if? Allocation component, described in Chapter 9.

Analyzing Land Suitability
The following process can be used to analyze land suitability:
1.

Selecting a suitability scenario;

2.

Specifying importance weights;

3.

Specifying suitability ratings;

4.

Specifying land use conversions;

5.

Computing suitability analysis scores; and

6.

Viewing suitability analysis outputs.

The procedures for using What if? to conduct each of these steps are
described below.
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7.1 Selecting a Suitability Scenario
The What if? Suitability option has the following sub-options


Scenarios;



Maps;



Reports; and



Assumptions.

The procedures for using the Scenarios option to open an existing
suitability scenario, create a new suitability scenario, copy, or delete a
suitability scenario are described briefly below.

7.1.1 Opening an Existing Scenario
Opening an
Existing Scenario

You can open an existing suitability scenario to review or modify by:
1.

Selecting the Suitability option from the main What if? form;

2.

Selecting the Scenarios option; and

3.

Selecting the desired scenario from the list of previously defined
scenarios that is displayed on the screen.

7.1.3 Creating a New Scenario
Creating a New
Scenario

You can create a new suitability scenario by:
1.

Selecting the Suitability option from the main What if? form;

2.

Selecting the Scenarios option;

3.

Selecting the New… option;

4.

Entering the new scenario name and an optional scenario
description on the Create New Scenario form; and

5.

Clicking OK.

7.1.2 Copying a Scenario
Copying a
Scenario
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You can create a copy of an existing suitability scenario by:
1. Selecting the Suitability option from the main What if? form;
2.

Selecting the Scenarios option;

3.

Selecting the Copy… option;

4.

Selecting the scenario to be copied from the Source Scenario
drop-down list;

5.

Specifying the new scenario name in the New Scenario text
box;

6.

Specifying a scenario description, if desired, in the
Description box; and

7.

Clicking on the OK button.
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7.1.4 Deleting a Scenario
Deleting a
Scenario

You can delete a previously defined suitability scenario by:
1.

Selecting the Suitability option from the main What if? form;

2.

Selecting the Scenarios option;

3.

Selecting the Delete… option;

4.

Selecting the scenario to be deleted the Scenario drop-down
list;

5.

Clicking on the Delete button; and

6.

Clicking on OK, on the confirmation form.

You can click on the Cancel button at any point to return to the main
What if? form without deleting a scenario.
NOTE!

NOTE: Scenarios cannot be recovered after they have been
deleted.

NOTE!

NOTE: Scenarios that have a check displayed in the Read
Only Scenario box on the Suitability Scenario Assumptions
form cannot be deleted.

Suitability Scenario Assumptions Form
Suitability Scenario
Assumptions Form

7: Analyzing Suitability

After opening a suitability scenario, creating a new scenario, or copying
an existing scenario, you are presented with the Suitability Scenario
Assumptions form, shown below
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What if? Project and Scenario Name
What if? Project
and Scenario
Name

The label at the top of the form identifies the Suitability Scenario
Assumptions form and your What if? project, in this case, the
Demonstration project. The Scenario: label at the upper left of the
form identifies the scenario for which the assumptions are being defined,
in this case the Conservation scenario.

Future Land Use
Future Land Use

The Future Land Use drop-down list on the upper right of the form
identifies the land use for which the suitability assumptions are being
specified. That is, in this example, the suitability assumptions are being
defined for locating future residential land uses. The Future Land Use
drop down list contains all of the suitability land uses that were defined
in the Setup | Define Suitability Land Uses option, described in
Section 4.6.4 Defining Suitability Land Uses.

Suitability Scenario Form Buttons
Suitability
Scenario Form
Buttons

The Suitability Scenario Assumptions form contains the following
buttons:


Compute. This button is used to compute the suitability
scores. This option does not save the suitability scenario
assumptions or the analysis results. The Save option must be
used to do that.



Save. This button is used to save the suitability scenario
assumptions and analysis results.



Cancel. This button cancels the analysis process and returns
you to the main What if? Form without computing the
suitability scores or saving the scenario assumptions and results.

Read Only Scenarios
Read Only
Scenarios
NOTE!

The Read Only check box in the lower right hand corner of the form
can be used to lock the scenario so it cannot be changed or deleted. That
is, if the Read Only check box is selected when the scenario is saved,
the Compute and Save buttons will be disabled when the scenario is
re-loaded and the scenario cannot be deleted with the Suitability |
Scenarios | Delete... option.
NOTE: Suitability scenarios that are included in an Allocation
scenario cannot be deleted until the associated Allocation
scenario is deleted.

Suitability Scenario Assumptions Form
Suitability
Scenario
Assumptions
Form
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The Suitability Scenario Assumptions form contains three tabbed sheets
which are used to specify the importance weights, suitability ratings, and
permitted land use conversions which will be used in the suitability
analysis. The procedures for doing this are described below.
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7.2 Specifying Importance Weights
The Importance sheet is used to specify the relative importance of
different suitability factors for locating the land use selected in the
Future Land Use: drop-down list.
As shown above, the Importance sheet contains a slider bar and a text
box for each of the suitability factors defined in Section 4.8 Defining
Suitability Factors. The values on the slider bar can range from a low
value of 0 to a high value of 5, 9, or 100, depending on the option that
was specified in the Setup | Define Suitability Value Range option
described in Section 4.10 Defining Suitability Value Ranges. Importance
values for each suitability factor can be specified by moving the slider
bar or by entering a value in the text box to the right of each slider bar.
The values specified on the Importance sheet express your assumptions
concerning the relative importance of each factor for locating a particular
land use. Thus, an importance value of 100 for Slopes and a value of 50
for Septic Soils for the Residential land use indicate that slopes are
assumed to be twice as important for locating residential development as
septic soils.
Importance values of 0 can be used to designate factors that should not be
considered in locating a particular land use. Thus, for example, the Septic
Soils factor is given an importance weight of 0 for Mixed Use land use in
the Demonstration project, indicating that septic soils should not be
considered in locating mixed land uses.
Importance weights must be specified for all future land uses and all of
the suitability factors.

7.3 Specifying Suitability Ratings
The Suitability sheet is used to specify the relative suitability of each
factor type (e.g., the different slopes for the slope factor) for each land
use.
For example, as shown below, the Suitability sheet for the What if?
demonstration project contains a sub-sheet for each suitability factor.
The first sheet is used to specify suitability ratings for the Slopes factor;
the second sheet is used to specify suitability ratings for the Prime Ag.
Soils suitability factor; and so on.
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As was true for the Importance sheet, the Suitability sheet contains a
slider bar and a text box for each factor type. The values on the slider bar
can range from a low value of 0 to a high value of 5, 9, or 100, as
specified in the Setup | Define Suitability Value Range option.
Suitability values of 0 can be used to identify areas from which
development is to be excluded, regardless of its rating on other factors.
Thus, for instance, specifying a value of zero for slopes greater than or
equal to 12% for the Residential land uses means that residential
development will be excluded from all areas that have slopes of 12% or
more.

7.4 Specifying Land Use Conversions
The Conversion sheet, shown below, is used to specify land uses that
are available for conversion from their current use (e.g., agriculture) to
another use (e.g., residential) during the land use allocation process.

7.4.1 Convertible Land Uses
Convertible Land
Uses
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The check boxes in the body of the form indicate land uses that may be
converted from their current land use (displayed on the body of the
form) to the future land use displayed in the drop-down list at the top of
the form. Thus, for example, as shown below, the check marks for the
low density and medium density residential land uses indicate that areas
that currently have these land uses are available for conversion to Retail
uses.
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7.4.2 Developable Land Uses
Developable Land
Uses

Land uses that are defined as developable on the Setup | Define Land
Uses option (e.g., Undeveloped and Agriculture on the form shown
above) are automatically checked, indicating that these areas are always
available for development. If no other land uses are selected, only
undeveloped land will be assumed to be available for accommodating
future land use demands and considered in the suitability analysis.

7.4.3 Not Developable Land Uses
Not Developable
Land Uses

Land uses that are identified as not developable on the Setup | Define
Land Uses | Not Develop/Not Define sheet (e.g., Water and Right
of Way) are automatically unchecked, indicating that these areas are not
available for conversion to other uses.

7.4.4 Not Convertible Land Uses
Not Convertible
Land Uses
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Current land uses that are defined within the same suitability land use
category on the Setup | Associate Land Uses | Suitability form
(described in Section 4.7.1 Associating Allocation and Suitability Uses)
cannot be selected on the Conversion form. For example, as shown
above, the Local Retail and Regional Retail current uses are disabled
when the Retail future land use is selected because these two uses were
associated with the Retail suitability land use on the Setup |
Associate Land Uses | Suitability form.

Page 171

7.5 Computing Suitability Scores
After specifying the importance weights, suitability ratings, and
conversions for all of the suitability land uses listed in the drop down list
at the top of the Suitability Scenario Assumptions form, you can
click on the Compute button to compute the relative suitability of all
the UAZs for each suitability land use.
The suitability score for a particular UAZ is determined by: (1)
multiplying the UAZ's suitability rating for each factor by the
corresponding importance weight; and (2) summing these products.
Suitability scores are computed for all UAZs and all land uses.
Once the computations are complete, you can press the Save button to
save the scenario assumptions and computational results. The Cancel
button can also be pressed if you do not want to save the current scenario
assumptions or analysis results.
After one of these buttons is pressed, you will be returned to the main
What if? form to view the suitability analysis outputs.

7.6 Viewing Suitability Outputs
The following options are available for viewing the suitability analysis
results:
1.

Viewing suitability maps;

2.

Viewing suitability reports;

3.

Comparing suitability reports; and

4.

Viewing suitability assumptions reports.

These options are described briefly below.

7.6.1 Viewing Suitability Maps
Viewing Suitability
Maps

What if? can be used to generate a series of maps showing the relative
suitability of different locations for each of the land uses considered in
the suitability analysis. These maps can be viewed by
1.

Selecting the Suitability option from the main What if? screen;
and

2.

Selecting the Maps option.

As shown below, the suitability maps contain a table of contents and a
main map form, as described in Section 6.1 What if? Mapping Option.
The table of contents contains a data frame for the display layers and a
data frame for each suitability scenario, It also lists all of suitability land
uses for each scenario, allowing you quickly and easily to view maps
showing the relative suitability of different locations within the study
area for the suitability scenarios you’ve created.
The map shows each location’s suitability scaled from “Not Suitable” to
“High” based on the user-defined importance weights and ratings for the
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selected suitability scenario. The scenario classes are defined by
computing the maximum suitability score for each land use and then
dividing this maximum score into five equally broad class: Low,
Moderately Low, and so on. The map also identifies areas that are not
developable and not convertible from their current use.

7.6.2 Comparing Suitability Maps
Comparing
Suitability Maps

You can click on the Open New Map tool (the right-most tool on the
main map form) to open up to four different map forms. This allows
you to examine the suitability maps for more than one suitability
scenario or land use at the same time.

7.6.3 Viewing Suitability Reports
Viewing Suitability
Analysis Reports

What if? also generates a report which identifies the number of acres (or
hectares) within each suitability class for all land uses for a specified
suitability scenario.
These reports can be viewed by:
1.

Selecting the Suitability option from the main What if? screen;

2.

Selecting the Report option; and

3.

Selecting the desired suitability scenario from the list that is
displayed on the screen; and

4.

Clicking on the OK button.

As shown below, the Suitability Report provides the following
information:
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The name of the project and the suitability scenario;



The date on which the scenario was last computed and the date
on which the report was printed; and
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The number of acres (or hectares) of land in each suitability
class for each suitability land use and the range of scores which
define each suitability class.

The scenario classes are defined by computing the maximum suitability
score for each land use and then dividing this maximum score into five
equally broad class: Low, Moderately Low, and so on.
The procedures for viewing the Suitability Report are described in
Section 6.2 What if? Reports Option.

7.6.4 Comparing Suitability Reports
Comparing
Suitability Reports

What if? also prepares a report that allows you to directly compare the
results for two different suitability scenarios.
These reports can be viewed by:
1.

Selecting the Suitability option from the main What if? screen;

2.

Selecting the Reports option;

3.

Selecting the Compare… option at the bottom of the form
displayed on the screen; and

4.

Selecting the two scenarios to be compare from the drop down
lists in the Compare Scenario Results form; and

5.

Clicking OK.

As shown below, the Suitability Scenario Comparison Report provides
the following information:
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The name of the project and the suitability scenarios to be
compared;



The dates on which the report was printed and each scenario
was last computed;
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The acres (or hectares) of land in each suitability score interval
for each of the scenarios.

7.6.5 Viewing Suitability Assumptions Reports
Viewing Suitability
Assumptions
Reports

The assumptions which underlay a given suitability analysis can be
reviewed by viewing the Suitability Assumptions Report.
These reports can be viewed by:
1.

Selecting the Suitability option from the main What if? screen;

2.

Selecting the Assumptions option; and

3.

Selecting the desired suitability scenario from the list displayed
on the screen.

As shown below, the Suitability Assumptions Report provides all of
the information that was specified for the selected suitability scenario
including:
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The name of the project and the suitability scenario;



The dates on which the report was printed and the scenario was
last computed;



The factors that were considered for each suitability land use;



The user-specified weights for each suitability factor;



The user-specified suitability ratings for each factor type; and



The land uses that may—or may not—be converted from their
current use to each suitability land use.
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8: Projecting Demand

Overview
What if? can be used to project six types of land use demand–residential,
group quarters, employment-related, preservation, local, and mixed uses.
The computational procedures used to project these demands is described
in detail in Appendix E. The procedures for using What if? to project
these demands and the procedures for viewing the demand analysis
results are described in this chapter.

Projecting the Demand for Land
The following seven-step process is used to compute the projected land
use demands:
1.

Selecting a demand scenario;

2.

Specifying residential demand assumptions;

3.

Specifying employment-related demand assumptions;

4.

Specifying preservation demand assumptions;

5.

Specifying local demand assumptions;

6.

Computing the projected land use demands; and

7.

Viewing the projected land use demand outputs.

These steps and the forms used to conduct them are described below.

8.1 Selecting a Demand Scenario
The What if? demand projection process is initiated by selecting the
Demand | Scenarios option from the main What if? form. The
procedures for opening, copying, creating, and deleting demand scenarios
are identical to those for the suitability option described in Section 7.1
Selecting a Suitability Scenario.

8: Projecting Demand

Page 177

Demand Scenario Assumptions Form
Demand Scenario
Assumptions Form

After selecting a scenario to create, review, or revise, you are presented
with the Demand Scenario Assumptions form which is used to
specify the assumptions which underlie a particular demand scenario.
As shown below, the Demand Scenario Assumptions form contains
four tabbed sheets which are used to specify the residential, employmentrelated, preservation, and local land use demand assumptions. The
procedures for doing this are described below.

8.2 Specifying Residential Demand Assumptions
As shown above, the Residential sheet contains three tabbed sheets
which are used to specify the projected residential population, housing
unit, and group quarters population information that determine the
projected demand for residential land. The procedures for doing this are
described briefly below.

8.2.1 Specifying Projected Population
Specifying
Projected
Population

The first Residential sheet, labeled Population, is used to select a set
of projections for the total population, the group quarters population, and
average household size for each future year.
As shown above, the Residential | Projections sheet contains a dropdown list labeled Projection: that can be used to select one of a number
of previously computed projections for the future residential population.
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The number of projections is dependent on the information that was
specified in the Setup program’s Define Projections option, described
in Section 4.14.1 Selecting Projection Option.
Trend Projections
Non-Trend
Projections

The model will normally provide one to three “trend” projections (e.g.,
“1990-2000 Rate” in the figure above) which assume that future growth
will continue at the rate observed in the designated observation period.
Thus, for example, the 1990-2000 Rate projection assumes that future
population growth will occur at the same rate as that observed between
1990 and 2000. These projections are automatically computed from the
observed population values you specified in the Project | Values |
Past | Population option described in Section 5.2.3.1 Specifying Past
Population Data.
The Projections sheet may also list one or more “non-trend”
projections (e.g., “Low Growth,” “Medium Growth,” and “High
Growth” in the figure above) that were specified in the Project |
Values | Projected | Population option described in Section 5.2.4.1
Specifying Projected Population Information.
You should first select an assumed set of projections for the total
population, group quarters population and average household size from
the list provided in the Projection: drop-down list. You can then use the
second, Housing Units, sheet (described below) to specify the housing
units assumptions that will help determine the future demand for
residential land.

8.2.2 Specifying Housing Unit Information
Specifying
Housing Unit
Information

The second sheet, labeled Housing Units, contains two subsidiary
sheets, Breakdown/Density and Vacancy/Infill, described briefly
below.

8.2.2.1 Specifying Breakdown and Density Information
Specifying
Breakdown and
Density
Information

The Housing Units | Breakdown/Density sheet (shown below) is
used to specify the future percentage breakdown by housing type and
the housing density (units per acre or hectare) for new housing units by
housing type.
The current values for each of these variables is automatically displayed
on the form for reference purposes. The sum of the New % of All
Units values must equal 100.
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8.2.2.2 Specifying Vacancy Rate and Infill Percentage
Specifying
Vacancy Rate and
Infill Percentage

The Housing Unit | Vacancy/Infill sheet (shown below) is used to
specify the vacancy rate and infill percentage for each type of residential
housing.
Vacancy Rate. The vacancy rate is the proportion of the housing units
which is vacant and available for sale. It is computed by dividing the
number of vacant units available for sale by the total number of housing
units, and multiplying by 100. The current vacancy rate for all housing
units is automatically displayed for your reference.
Infill Percentage. The infill percentage is the percentage of new
housing units that is assumed to be allocated as “infill” to areas that are
already devoted to residential uses, e.g., new residential units created on
currently vacant residential lots. The land use demands for these “infill
units” are deducted from the total residential demand in a year because
they are assumed to be satisfied by filling in land that is already devoted
to residential uses.
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8.2.3 Specifying Group Quarters Information
Specifying Group
Quarters
Information

8: Projecting Demand

The final Residential | Group Quarters sheet is used to specify the
assumptions that determine the future demand for the group quarters
population. As shown below, the form can be used to specify:
1.

The future group quarters population density (persons per acre
or hectare);

2.

The current and future vacancy rates for the group quarters
population; and

3.

The assumed future infill rate for the group quarters land uses.
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8.3 Specifying Employment-Related Demand Assumptions
You can then use the Employment sheet to specify the assumptions to
be used in computing the future demand for employment-related land
uses, i.e., demands whose size is dependent on the population that works
in the study area.

8.3.1 Specifying Projected Employment
Specifying
Projected
Employment
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The Employment sheet contains two subsidiary sheets, labeled
Projections and Density/Infill. The Employment | Projections
sheet (shown below) allows you to select between a number of
projections for the future employment in each employment sector. The
trend projections assume that growth rates that were observed in the past
(e.g., between 1998 and 2003 in the example below) will continue into
the future. Additional “non-trend” projections (e.g., “Low Growth” or
“Medium Growth”) may also be available.
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8.3.2 Specifying Density and Infill Information
Specifying
Density and Infill
Information
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The Employment | Density/Infill sheet (shown below) can be used to
specify the future density (employees per acre or hectare) for each
employment sector and the percentage of the employment-related
demand that will be used to infill areas that are currently devoted to
employment-related land uses. The infill demand will be deducted from
the projected land demand in each projection year.
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8.4 Specifying Preservation Demand Assumptions
Next you can use the Preservation sheet (shown below) to specify the
amount of new land which should be preserved for agriculture,
conservation, or open space/environmental protection in each projection
year. Zero values can be entered for scenarios which assume that no new
land will be preserved.
The values on the Preservation sheet are the total amounts of new land to
be preserved in projection year, not the additional land to be preserved in
a given year. That is, in the example below, the total demand is 500 acres
in 2010 and 1,000 acres for the remaining years. In this situation the
preservation demand will be 500 acres in 2010 and 2015 and zero for
2020 through 2030.
As pointed out in Section E.4, the preservation demand is a new land use
demand, just like the residential and employment-related land use
demands. As a result, a new preservation land use may be required to
accommodate the projected preservation demand.

Page 184

8: Projecting Demand

8.5 Specifying Local Demand Assumptions
Finally, use the Local sheet (shown below) to specify the quantity of
land that will be required per thousand new residents in each political
jurisdiction for locally-oriented land uses, i.e., uses whose location and
size are dependent on the local (e.g., municipal) population. Possible
local land uses include local public and semi-public facilities, e.g.,
schools, fire stations, hospitals, libraries, and local parks and recreational
facilities.
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Use the drop-down list at the top of the form to select one of the political
units in the study area and the text boxes on the body of the form to
specify the land use standards for this political unit. Repeat this process
until land use standards have been specified for all of the political units.
The specified land use standards for each locally-oriented land use will
be multiplied by the projected residential population in each political unit
in each projection year to compute the amount of land in that jurisdiction
which must be devoted to each locally-oriented land use.

8.6 Computing Land Use Demands
After specifying all of the values for the residential, employment-related,
preservation, and local land use demands, you can click on the
Compute button to compute the land use demand for all land uses and
all projection years. The computations will be completed in less than a
second.
Once the computations are complete, you can click on the Save button
to save the scenario assumptions and computational results. Click on the
Cancel button if you do not want to save the current scenario
assumptions or analysis results. After one of these buttons is pressed,
you will be returned to the main What if? screen to view the demand
scenario outputs.
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8.7 Viewing Demand Outputs
The following options are available for viewing the demand scenario
outputs:
1.

Viewing demand report;

2.

Comparing demand reports; or

3.

Viewing demand assumptions report.

8.7.1 Viewing Demand Reports
Viewing Demand
Reports

The demand report can be viewed by:
1. Selecting the Demand option from the main What if? screen;
2.

Selecting the Report option; and

3.

Selecting the desired demand scenario from the list of demand
scenarios that is displayed on the screen.

The Demand Report (shown below) identifies the projected demand
for all land uses in each projection year, given the values you specified
on the Demand Scenario Assumption form.
The procedures for viewing this report are described in Section 6.2 What
if? Reports Option.
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NOTE!

NOTE: Negative land use demand values for preservation
land uses such as Agriculture and Open Space/Preservation
are not errors. What if? treats the demand for preservation
land uses as quantities of land that will be preserved for that
land use in the future. As a result, if a demand scenario
assumes that the quantity of land to preserved will be
reduced, there will be a “negative demand” for that land use,
and no additional preservation land will be required.

8.7.2 Comparing Demand Reports
Comparing Demand
Reports

The projected land use demands for two different demand scenarios can
be compared by reviewing the demand scenario comparison report,
shown below. These reports can be viewed by:
1.

Selecting the Demand option from the main What if? screen;

2.

Selecting the Compare… option from the list that is displayed
on the screen; and

3.

Selecting the desired demand scenarios from the drop down lists
on the Compare Demand Scenarios form; and

4.

Pressing the OK button.

As shown above, the demand comparison report identifies the projected
demand for all land uses in each projection year for both scenarios,
making it easy to determine the impacts that different demand
assumptions have on the projected land use demands.

8.7.3 Viewing Demand Assumptions Reports
Viewing Demand
Assumptions
Report
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The assumptions which underlay a given demand analysis can be viewed
by:
1.

Selecting the Demand option from the main What if? screen;
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2.

Selecting the Assumptions option; and

3.

Selecting the desired demand scenario from the list that is
displayed on the screen.

As shown below, the demand scenario assumptions report includes all of
the values that were specified on the Residential, Employment,
Preservation, and Local sheets of the Demand Scenario Assumptions
form.
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Overview
The What if? Allocation option projects future land use, population and
employment patterns by: (1) allocating the projected land use demands
derived from a user-selected demand scenario to different locations on
the basis of: (2) their relative suitability, as defined by the assumptions in
a user-selected suitability scenario, and (3) the allocation controls defined
in a user-selected control scenario.
The Allocation outputs include: (1) maps showing the projected land use
patterns in each projection year; (2) reports identifying the projected land
uses, residential population, dwelling units, and employment in each
projection year for the study area and for user-defined subareas; and (3)
shape files reporting the projected land uses, population, and employment
for enumeration districts and user-defined areas.
The Allocation option can be used to project the following variables:


Land use by type



Total population



Group quarters population



Number of households



Number of housing units



Number of vacant housing units



Vacancy rate



Average household size, and



Employment by employment sector and place of work.

The available outputs for a particular study are dependent on the analysis
option that was used to create the project.
This chapter contains nine sections. The first two sections briefly
describe the land use projection process and the What if? allocation
controls. The next seven sections describe the procedures for projecting
future conditions and for viewing the Allocation outputs. The final
section describes the procedures that can be used to deal with insufficient
land that may be encountered in allocating the projected demand. The
9: Projecting Alternate Futures
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computational procedures used to project the study area’s future
population, housing, and employment patterns are described in detail in
Appendix F.

Land Use Projection Process
What if? projects future land use patterns in each projection year by
allocating the projected demand for each land use to different locations
on the basis of their relative suitability for that land use, subject to the
allocation controls you specify. The projected land use demands are
derived from a previously defined demand scenario. The relative
suitability of different locations is determined a previously defined
suitability scenario. The allocation controls are derived from a
previously defined allocation control scenario.
What if? begins by allocating the projected land use demand for each
projection year in turn, i.e., for the first projection year; then for the
second allocation year; and so on. The process continues until: (1) the
final projection year; (2) build out, if that option has been selected; or (3)
there is not enough land to satisfy the projected demand.
What if? allocates the projected demands in each projection year to land
uses in the following order:
1.

The projected demand is first allocated to currently
undeveloped land, i.e., to existing land uses that were defined as
agricultural, forest, or fishing uses on the Setup program’s
Define Land Uses | Existing | Ag/Forest/Fish sheet.

2.

If all of the vacant land has been converted to other uses, the
projected demand is then allocated to other current land uses
that can be converted from their initial use to a second land use
(e.g., from residential to commercial uses). The uses that can be
converted from their current use to another use are specified on
the What if? program’s Suitability | Scenarios |
Conversion sheet.

3.

If all of the undeveloped land and existing uses have been
converted to other uses, the program allocates the remaining
demand to uses that have been converted from their initial uses
to a second use and can be converted to a third land use (e.g.,
have been converted from agricultural to residential uses and
can be converted again to commercial uses). The uses that can
be converted from one use to another use are specified on the
What if? program’s Suitability | Scenarios | Conversion
sheet

What if? Allocation Controls
The following allocation controls can be used to guide the process by
which the various land use demands are allocated to different locations.
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Land Use Allocation Order
Land Use
Allocation Order

The user can first specify the order in which the various land uses
demands are allocated in a year, i.e., the projected land use demand that
is satisfied first in each projection year, the land use demand that is
satisfied second, and so on.

Spatial Allocation Order
Spatial Allocation
Order

The user can then specify the order in which different locations will be
used to satisfy the projected land use demand, i.e., the criteria to be used
in selecting the locations to which the demands will be allocated first,
the locations to which the demands will be allocated second, and so on.

Land Use Controls
Land Use Controls

The What if? allocation process can also incorporate user-specified land
use controls such as land use plans or zoning ordinances. It does this by
allowing the projected demands to be allocated only to areas which the
specified land use control permits. Thus, for example, if a land use plan
has been specified the projected industrial demand will only be allocated
to areas that are planned for industrial uses.

Infrastructure Controls
Infrastructure
Controls

The What if? allocation process can also consider infrastructure controls
such as the provision of water and sewer service or proximity to major
highways or expressway interchanges. Assume, for example, that: (1) a
sewer service infrastructure control has been selected which identifies
areas where sewer service will be provided in different years; and (2) it
is assumed that new industrial development can only be located in areas
that have sewer service. In this situation, the model will only allocate the
projected industrial demand to areas that have sewer service in a given
projection year.

Growth Patterns
Growth Patterns

The What if? allocation process can also incorporate “growth patterns”
specifying the order in which the projected demand should be allocated
to different locations. That is, other things being equal, the model will
allocate the projected demand for a particular land use to UAZs with
regards to the values in the specified growth pattern layer, proceeding
from the smallest value to the largest one.

Projecting Future Conditions
The following seven-step process can be used to project future land use,
population, housing, and employment patterns:
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1.

Selecting an allocation scenario;

2.

Specifying allocation priorities;

3.

Specifying infrastructure controls;
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4.

Specifying land use controls;

5.

Specifying growth patterns;

6.

Allocating demand; and

7.

Viewing allocation outputs.

The procedures for conducting each of these steps are described in detail
below.

Control Scenarios
What if? allows the user to define four types of scenarios and determine
the implications that a combination of scenario assumptions of will have
on future development patterns.
The scenarios that are provided in What if? are:


Suitability scenarios specifying the relative suitability of different
locations for accommodating different land use demands;



Demand scenarios projecting the future demand for residential,
employment-related, preservation, and local land use uses;



Control scenarios specifying the controls that guide the process of
allocating the projected land use demands to different locations; and



Allocation scenarios that use the assumptions in a user-selected
suitability, demand, and control scenario to project future
development patterns.

The control scenarios allow you to save the allocation order, land use
controls, infrastructure controls, and growth pattern assumption that are
defined on the Control scenario assumptions form as a scenario. This
allows a set of allocation control assumptions to be used along with a
suitability scenario and demand scenario to define an allocation scenario.
The procedures for doing this are defined in Section 9.1, below.

9.1 Selecting an Allocation Scenario
The What if? demand allocation process is initiated by selecting the
Allocation | Scenarios option from the main What if? form.
The procedures for opening, copying, creating, and deleting allocation
scenarios are generally the same as those for the suitability option
described in Section 7.1 Selecting a Suitability Scenario. The only
difference is the procedure for creating new Allocation and Control
scenarios`, which will be described below.

9.1.1 Creating a New Allocation Scenario
Creating a New
Allocation Scenario
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After selecting the Allocation | Scenarios | New… option you will
be presented with the Create New Allocation Scenario form (shown
below).
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The Create New Allocation Scenario form requires you to select the
suitability, demand, and control scenarios that will be used in the
allocation scenario. This is done to recognize the fact that the allocation
scenario results reflect the combined effect of these three scenarios.
As their labels suggest, the three drop-down lists on the form can be used
to select previously defined suitability, demand, and controls scenario.

9.1.2 Creating a New Control Scenario
Creating a New
Control Scenario

As shown above, the Control Scenario list includes a <NEW> option
that allows you to define a new control scenario. To do this, you should:
1.

Select the Allocation | Scenarios | New… option;

2.

Select the <NEW> option from Control Scenario list and
click on OK;

3.

Specify the name for new control scenario on the New Control
Scenario form; and

4.

Click on OK.

You will then be presented with the Control Scenario Assumptions
form (to be described below) that will allow you to define the control
assumptions for your newly created control scenario.

9.1.3 Copying a Control Scenario
Copying a Control
Scenario
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As shown above, the Control Scenario list includes a <COPY>
option that allows you to copy an existing control scenario. To do this,
you should:
1.

Select the Allocation | Scenarios | New… option;

2.

Select the <COPY> option from Control Scenario list and
click on OK;

3.

Select the scenario you wish to copy from the Source
Scenario drop-down list on the Copy Control Scenario;

4.

Specify the name for new control scenario in the New
Scenario text box; and

5.

Click on OK.
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9.1.4 Deleting a Control Scenario
Deleting a Control
Scenario

NOTE!

The Control Scenario list also includes a <DELETE> option that
allows you to delete a previously defined control scenario. To do this,
1.

Select the Allocation | Scenarios | New… option;

2.

Select the <DELETE> option from Control Scenario list and
click on OK;

3.

Select the control scenario you’d like to delete from the dropdown list on the Delete Control Scenario form; and

4.

Click on OK.

NOTE: You cannot delete a control scenario that is included
in an allocation scenario. As a result, to delete a control
scenario you must first delete all of the allocation scenarios
that are associated with it.

9.1.5 Allocation Scenario Names
Allocation
Scenario Names

The default allocation scenario names created by What if? identify the
suitability, demand, and allocation control scenarios that underlie them.
That is:


The first part of the scenario name is identical to the name of the
suitability scenario name that was selected on the Create New
Allocation Scenario form;



The second part of the name is identical to the name of the
demand scenario that was selected on the Create New
Allocation Scenario form; and



The final part is identical to the name of the control scenario
that was selected on the Create New Allocation Scenario
form.

For example, the Suburbanization – Low Growth – Extend
Services scenario combines the assumptions specified in: (1) The
Suburbanization suitability scenario; (2) the Low Growth demand
scenario; and (3) the Extend Services control scenario.

9.2 Specifying Allocation Priorities
After selecting an allocation scenario, you are presented with the
Control Scenario Assumptions form which can be used to specify
the assumptions which underlie a control scenario. The procedures for
doing this are described below.
You can begin by using the Allocation Order sheet (shown below) to
specify:
1.
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The order in which projected land use demands are to be
allocated; and
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2.

The order in which the projected land use demands are to be
allocated to different locations.

The procedures for doing this are described briefly below.

9.2.1 Specifying Land Use Allocation Order
Specifying Land
Use Allocation
Order

As its name suggests, the Allocation Order | Land Uses sheet
(shown below), is used to specify the order in which different land use
demands are to be satisfied, i.e., the land use demand to be satisfied first,
the demand to be satisfied second, and so on. Thus, in the example
below, the Conservation demand will be satisfied first; the Industrial
demand will be satisfied second; and so on.
The land use allocation order will normally reflect the value of different
land uses, i.e., their ability to “outbid” each other for land and purchase
the most desirable locations in the study area. However, this ordering
may be adjusted to incorporate public policies such as the preservation of
conservation lands that are assumed to override the normal land market
forces.

The allocation order list can be revised by selecting a land use label (not
the number) from the list and dragging it to its preferred location in the
list.
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9.2.2 Specifying Spatial Allocation Order
Specifying Spatial
Allocation Order
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The Allocation Order | Spatial sheet (shown below), can be used to
specify the order in which different locations will be used to satisfy the
projected land use demands.. The following factors can be used to
determine the spatial allocation order:


Suitability. This option allocates the projected land use
demands to different locations on the basis of their suitability
for accommodating each land use, as determined by the
assumptions in the suitability scenario that is incorporated into
the allocation scenario. That is, other things being equal, the
projected demands will be allocated to UAZs with the highest
suitability scores; then to UAZs with the second highest
suitability scores; and so on.



Growth Pattern. This option allocates the projected demand
on the basis of user-defined “growth patterns” specifying the
order in which the projected demand should be allocated to
different locations. That is, other things being equal, the
projected demand will be allocated to UAZs on the basis of the
values in the specified growth pattern layer, proceeding from the
smallest value to the largest



Size. Other things being equal, this option allocates the
projected demand to UAZs on the basis of their size, starting
with the largest suitable UAZ and proceeding to the smallest
one.



Random. This option allocated the projected demand to
different locations in a completely random pattern, without
regard to land suitability, growth patterns, or UAZ size.
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What if? allocates the projected demand first with regards to the first
factor listed on the Allocation Order | Spatial sheet, e.g., Suitability
for the example above. If more than UAZ have the same values for the
first factor, it allocates the projected demand with respect to the second
factor on the list. If more than one UAZs have the same values for the
first and second factors, the model allocates demand with respect to the
third factor; and so on.
As was true for the Allocation Order | Land Uses sheet, the
allocation order list can be revised by selecting an allocation factor label
(not the number) from the list and dragging it to its preferred location in
the list.

9.3 Specifying Infrastructure Controls
After specifying the allocation order, you can use the Infrastructure
Controls sheet (shown below) to specify the effect that the availability
of different kinds of infrastructure will have on the allocation process.
NOTE!
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NOTE: If no infrastructure controls were specified on the
Setup | Define Allocation Controls | Infrastructure Controls
option, the Infrastructure Controls form will indicate that no
infrastructure controls have been defined.
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9.3.1 Selecting Infrastructure Plans
Selecting
Infrastructure
Plans

First, you can use the Infrastructure Controls | Infrastructure
Plans sheet to select the infrastructure plan (or plans) that will be used
to help control the allocation process. As the example below illustrates,
the infrastructure controls can include plans for the expansion of sewer
and water service and for the construction of new roads and new
interchanges on limited access highways.

9.3.2 Specifying Infrastructure Requirements
Specifying
Infrastructure
Requirements
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Next, you can use the Infrastructure Controls | Infrastructure
Required sheet (shown below) to specify the infrastructure
requirements for different land uses. The sheet lists the land uses to be
allocated and drop down list boxes corresponding to the infrastructure
controls listed on the Infrastructure Plans sheet.
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You can use the drop-down list boxes to choose one of the following
options for each land use and infrastructure control:
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N/A (Not Affected). Use this option for land uses whose
location is not affected by the availability of (or proximity to) a
given type of infrastructure. Thus, for instance, the example
above assumes that location of low density residential housing is
not affected by the availability of sewer service because these
units could be served by on-site septic systems. As a result, the
projected demand for low density residential land demands will
be located in the most suitable locations, regardless of the
presence of sewer service.



R (Required). Use this option for land uses which are
assumed to require the availability of—or a location near to—a
particular type of infrastructure. Thus, the example above
assumes that new Regional Retail development requires water
and sewer service and must be located near major roads. As a
result, the projected demand for these land uses will only be
allocated to areas that have water and sewer service and are near
a major road in a given projection year.



X (Excluded). Use this option for land uses that are assumed
to be excluded from areas that are served by—or near to—a
particular type of infrastructure. Thus, in the example above,
new Conservation land is assumed to be excluded from areas
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that have sewer and water service because these locations are
assumed to be too expensive to be devoted to conservation uses.

9.4 Specifying Land Use Controls
Next, click on the Land Use Controls sheet to select a previously
defined land use plan, zoning ordinance, or “vision plan” that will be
assumed to control the location of future demand. If a land use control is
selected, future demand for all land uses will only be located in places
where the use is permitted. That is, future industrial demand will only be
allocated to areas in which the land use control permits industrial
development; residential land will only be allocated to areas where
residential development is permitted; and so on.
As pointed out in Section 4.6.5 Defining Planned Land Uses, the What
if? land use controls can incorporate “Uncontrolled” land uses for which
there are no development restrictions, i.e., areas in which any future land
uses can be allocated. If no land use controls are specified, the allocation
process will locate projected land use demands without regard to any
land use plan or other land use control.
NOTE!

NOTE: If no land use controls were specified on the Setup |
Define Allocation Controls | Land Use Controls option, the
Infrastructure Controls form will indicate that no land use
controls have been defined.

9.5 Specifying Growth Patterns
The Growth Pattern sheet can be used to select a previously defined
growth pattern that will be used to control the way in which projected
land use demands are allocated to suitable locations. This option allows
you to specify the general pattern in which different locations will be
developed.
For example, you may select a “Concentric” growth pattern which
allocates future growth to concentric rings centered on a neighboring
central city. Alternatively, you may select: (1) a “Radial” growth pattern
which allocates future growth to buffers lying alongside major
transportation roots, or (2) a “Growth Pole” growth pattern that allocates
future growth to buffers around existing population centers. These
options are selected by picking the desired growth pattern from the dropdown list displayed on the Growth Pattern sheet.
NOTE!
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NOTE: It is strongly recommended that you use a Growth
Pattern to specify the general spatial pattern in which future
development will occur. If no growth pattern is specified, new
development will occur in a totally random pattern, other
things being equal.
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9.6 Allocating Demand
After providing the required information for all four sheets of the
Control Scenario Assumptions sheet you can click on the
Compute button to project future land use, population and employment
patterns in your study area. Prompts at the bottom of the screen, indicate
the land use which is currently being allocated and the year in which it is
being allocated and the status of other computations that are part of the
allocation computational process. A sound is emitted and a message is
displayed at the bottom of the screen when the allocation has been
successfully completed.
If there is not sufficient land to satisfy the demand for a particular land
use, a message box is displayed indicating the demand which cannot be
satisfied. You can then click on the Cancel button to end the allocation
process or click on the OK button to continue the allocation process for
the other land uses. In either case, a message box is displayed at the
bottom of the screen, indicating that the allocation was not completed
successfully.
When the allocation process is completed, you can click on the Save
button to save the scenario results and return to the main What if? form to
view the allocation scenario outputs. If you like, you can click on the
Cancel button to return to the main form without saving the scenario
results.
Note that the allocation process may take several minutes to complete.
The system must examine each of literally thousands of UAZs to
determine the one which is most suitable for a given land use and then
allocate a portion of the projected growth to it. It must then find the next
most suitable UAZ and allocate a portion of the projected demand to it,
and repeat the process again and again. It must also compute the
projected population and employment for all sub-areas in all projection
years. This is a long process which may take quite a bit of time on even
a fast computer, particularly for large areas with many UAZs.

9.7 Viewing Allocation Outputs
You are now ready to view the outputs of the Allocation process. The
following options are available for examining the allocation analysis
results:
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1.

Viewing projected land use maps;

2.

Viewing new development maps;

3.

Comparing allocation maps;

4.

Viewing allocation reports;

5.

Viewing allocation assumptions reports; and

6.

Viewing sub-area projections.
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The procedures for viewing the allocation outputs are described briefly
below:

9.7.1 Viewing Projected Land Use Maps
Viewing Projected
Land Use Maps

What if? can be used to generate a series of maps showing the projected
land uses in the study area for each projection year, given the suitability,
demand, and control assumptions you specified in creating the allocation
scenario.
The projected land use maps can be viewed by selecting the Allocation
| Maps option from the main What if? screen.

9.7.1.1 Allocation Map Contents
Allocation Map
Contents

As shown below, the allocation maps contain a table of contents and a
main map form, as described in Section 6.1 What if? Mapping Option.
The table of contents contains several main sections:


A “Display Layers” data frame that allows you to turn the
display layers on and off;



A data frame for each of the allocation scenarios you have
created. Each section has the name of allocation scenario and
contains a list of projection years associated with that scenario.

These options can be used to quickly and easily to view maps showing
the projected land uses in each projection year for your allocation
scenarios and the new development in each year. The procedures for
doing this are described briefly below.

9.7.1.2 Preparing Projected Land Use Maps
Preparing
Projected Land
Use Maps

To prepare a map showing the projected land uses in a projection year
for a particular allocation scenario, you must:
1.

Click on the Existing Land Uses check box, to display the
study area’s current land uses; and

2.

Click on the check box to the left of the projection year and
allocation scenario you wish to view.

This procedure displays the projected land uses on top of the current land
use map, generating a map showing the projected land uses for the
selected allocation scenario and projection year.
Thus, for example, the map below shows the projected land uses in 2030
for the Suburbanization – Low Growth – No Controls allocation
scenario.
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9.7.2 Viewing New Development Maps
Viewing New
Development
Maps

If you wish, you can view maps which display the newly allocated land
uses in a projection year, without displaying the existing land uses. This
is particularly useful for studying the projected land uses changes.
To do view a new development map you can:
1.

Make sure that the Existing Land Uses check box is not
checked; and

2.

Click on the check box to the left for the projection year and
allocation scenario you wish to view.

This procedure displays the projected land uses for the selected allocation
scenario and projection year, without displaying the current land use
map. Thus, for example, the map below shows the projected new
development map in 2010 for the Suburbanization – Low Growth – No
Controls allocation scenario.
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9.7.3 Comparing Allocation Maps
Comparing
Allocation Maps

After selecting the Allocation | Maps option to display the allocation
map form, you can click on the Open New Map tool (the right-most
tool on the main map form) to open up to four different map forms. This
allows you to simultaneously compare:


The projected land use patterns in different years for a particular
suitability scenario; or



The projected land use patterns for the same (or different) years
for different allocation scenarios.

9.7.4 Viewing Allocation Reports
Viewing Allocation
Reports

The What if? allocation reports record the projected land uses,
residential population and employment for each projection year and for
build out for the sub-areas you defined in the Setup | Define SubAreas option described in Section 4.16.3 Defining Sub-Areas. It also
provides information on the change in the quantity of land, the
residential population, and the employment for each projection year.
The allocation reports can be viewed by:
1.

Selecting the Allocation option from the main What if? screen;

2.

Selecting the Report option;

3.

Selecting the desired allocation scenario from the list that is
displayed on the screen; and

4.

Selecting the sub-area type for the report you’d like to view
from the Allocation Report form.

The following information is provided in the Allocation Reports:

9.7.4.1 Viewing Scenario Header
Viewing Scenario
Header
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As shown below, the Allocation report header provides the following
information:


The scenario name;



The project name;



The dates on which the scenario was computed and the report
was printed;



The failure message that was displayed when the scenario was
computed (if any);



The location of the scenario files; and



The type of sub-area included in the report.
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9.7.4.2 Viewing Projected Land Use Information
Viewing Projected
Land Use
Information

As shown above, the Land Use Information portion of the allocation
report records the projected quantity of land in each sub-area for all
projection years. It also records the change in the quantity of land for
each land use between one projection year and the next.

9.7.4.3 Viewing Projected Population Information
Viewing Projected
Population
Information

The Population Information portion of the allocation report records the
following information for each sub-area in each projection year, and the
change for each variable between projection years:


Total population;



Group quarters population;



Number of households;



Number of housing units;



Number of vacant housing units;



Vacancy rate; and



Average household size.

9.7.4.4 Viewing Projected Employment Information
Viewing Projected
Employment
Information

9: Projecting Alternate Futures

The Employment Information portion of the allocation report records the
projected employment for all employment sectors for each sub-area and
the change in the employment for each employment sector between
projection years for each sub-area.
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9.7.5 Viewing Allocation Assumptions
Viewing Allocation
Assumptions
Reports

The assumptions which underlie a land use allocation scenario can be
reviewed by viewing the Allocation Assumptions Report (shown below).
The allocation assumption reports can be viewed by:
1.

Selecting the Allocation option from the main What if? screen;

2.

Selecting the Assumptions option;

3.

Selecting the desired allocation scenario from the list that is
displayed on the screen.

The following information is provided on the allocation assumptions
report:
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The names of the suitability, demand, and control scenarios
incorporated into the allocation scenario and the dates they were
last computed;



The assumed land use and spatial allocation priorities;



The assumed infrastructure policies;



The assumed infrastructure requirements;



The assumed land use control; and



The assumed growth pattern.
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9.7.6 Viewing Sub-area Projections
Viewing Sub-area
Projections

In addition to preparing the maps and reports described above, the What
if? allocation option produces a series of shape files reporting the
projected land uses, population, housing , and employment for userdefined sub-areas within the study area.
As was pointed out in Section 10.4 Reviewing Allocation Shape Files,
the sub-area allocation shape files record the total projected land uses,
population and employment in each projection year for all enumeration
districts, political jurisdictions and other user-defined sub-areas. These
files are particularly useful for generating maps reporting record the
changes over time in each sub-area’s land uses, population and
employment.
The sub-area shape files are located in the following subdirectories
within the main allocation scenario:


Land Use, that contains the land use shape files;



Employment, that contains the employment shape files; and



Population, that contains the population and housing shape
files.

Each of these directories contains a shape file for each of the sub-area
types defined on the Setup | Define Sub-Areas option described in
Section 4.16.3 Defining Sub-Areas. Thus, for instance, as the
ArcCatalog directory shown below indicates, the What if\Projects\
Demonstration\Allocation\Suburbanization – Low Growth – No
Controls\Population directory contains the five sub-area shape files—
block_groups, census_tracts, etc.—that were specified on the Setup |
Define Sub-Areas | Shape Files sheet.

The contents of the allocation shape file directories are described briefly
below and in detail in Section 10.4 Reviewing Allocation Shape Files.
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9.7.6.1 Viewing Projected Land Uses for Sub-areas
Viewing Projected
Land Uses for
Sub-areas

The allocation scenario’s Land Use directory contains a group of shape
files corresponding to the different sub-areas that were defined in the
Setup program’s Define Sub-Areas option.
The sub-area land use shape files contain a record for each sub-area for
the corresponding sub-area type. For example, the political unit shape—
named “political” for the Demonstration project—contains a separate
record for the three political jurisdictions in the Edge City study area.
Similarly, the census tract shape files—named “census_tract”—contain a
record for each of the 12 census tracts in the Demonstration project’s
study area.
The sub-area land use shape files contain a field containing the unique
label for each sub-area, as defined in the Setup program’s Define SubAreas option, and fields recording the total area (measured in acres or
hectares) in each sub-area that is devoted to each land use in each
projection year. The content and format for these fields is described in
detail in Section 10.4.3.1 Sub-area Land Use Shape Files.
The kinds of maps that can be generated in ArcGIS is illustrated below.
You can duplicate this map by:


Starting ArcGIS;



Using the File | Open option to open the Suburbanization –
Low Growth – No Controls.mxd map document;



Right clicking on the Land Uses frame and select the
Activate option.

9.7.6.2 Viewing Projected Population for Subareas
Viewing Projected
Population for
Sub-areas
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The allocation scenario’s Population directory contains a group of shape
files corresponding to the different sub-areas areas that were defined in
the Setup program’s Define Sub-Areas option. The organization of
the shape files corresponds in exactly to the sub-area land use shape files
described in the previous section.
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The sub-area population shape files contain fields recording the
following current and projected values for each sub-area in each
projection year:


Number of housing units;



Total residential population;



Number of households;



Household population;



Group quarters population;



Number of vacant units;



Vacancy rate; and



Average household size.

The content and format for these fields is described in detail in Section
10.4.3.2 Sub-area Population Shape Files.
The kinds of maps that can be generated in ArcGIS is illustrated below.
You can duplicate this map by:

9: Projecting Alternate Futures



Starting ArcGIS;



Using the File | Open option to open the Suburbanization –
Low Growth – No Controls.mxd map document;



Right clicking on the Population and Housing frame and
select the Activate option.
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9.7.6.3 Viewing Projected Employment for Subareas
Viewing Projected
Employment for
Sub-areas

The allocation scenario’s Employment directory contains a set of shape
files corresponding to the different sub-areas areas that were defined in
the Setup program’s Define Sub-Areas option. The organization of
the shape files corresponds exactly to the sub-area land use and
population shape files.
The sub-area employment shape files contain fields that record the
current and projected employment by employment sector in each subarea in each projection year. The content and format for these fields is
described in detail in Section10.4.3.3 Sub-area Employment Shape Files.
The kinds of maps that can be generated in ArcGIS is illustrated below.
You can duplicate this map by:


Starting ArcGIS;



Using the File | Open option to open the Suburbanization –
Low Growth – No Controls.mxd map document;



Right clicking on the Population and Housing frame and
select the Activate option.

9.8 Dealing with Insufficient Land
What if? projects future land use patterns by allocating the user-specified
land use demands to different locations on the basis of the user-specified
suitability assumptions. If the projected demands exceed the available
land, What if? will “run out of land” and generate an error message,
indicating that the allocation failed.
This is not an error in the program; it is a result of unforeseen
inconsistencies in the scenario assumptions. That is, the model runs out
of land simply because the projected demand for a land use (or multiple
land uses) exceeds the amount of available land which is available for
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accommodating that demand. Three general strategies can be used to deal
with this situation:
1.

Increasing the supply of suitable land;

2.

Reducing the demand for land; and

3.

Modifying allocation controls.

9.8.1 Increasing the Supply of Suitable Land
Increasing the
Supply of
Suitable Land

The first strategy is to increase the supply of suitable land that is available
to accommodate the future demand for that use, as defined in a Suitability
scenario. Several things can be done to increase the supply of suitable
land.
First, you can review the suitability factor scores on the Suitability |
Define Scenario Suitability Ratings sheet. Any areas which have
suitability ratings of zero (e.g., areas inside the floodplain or with high
slopes) will be excluded from development. As a result, you can increase
the amount of developable land by changing one of the zero values, if
this is appropriate.
You can also increase the supply of suitable land by using the
Suitability | Define Scenario | Conversion sheet to specify that
additional land uses can be converted to a particular land use. For
instance, if not enough land is available to satisfy the projected demand
for, say, industrial uses, you can specify that other current land uses, say
low density residential, can be converted to industrial uses. This will
increase the pool of land in which the projected industrial demand can be
located.

9.8.2 Reducing the Demand for Land
Decreasing the
Demand for Land

A second strategy for dealing with a mismatch between the demand for
and supply of suitable land is to reduce the projected land use demands.
Selecting a lower set of assumed growth rates will obviously reduce the
demand for the available land. However, this can only be done if it is
reasonable to assume that the lower growth rates will, in fact, be
experienced.
In addition, you can increase the assumed development densities for the
residential, regional, and local land uses. Increasing these densities will
mean that less land is required to absorb future growth and encourage
compactness in the allocation of land. Conversely, using lower densities
will require more land, leading to a more dispersed development pattern.
If appropriate, you can also increase the infill percentages on the three
Infill sheets. This will reduce the quantity of land to be allocated to
currently undeveloped locations by increasing the portion that is assumed
to be allocated to vacant lots in currently developed areas.
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9.8.3 Modifying Allocation Controls
Modifying
Allocation
Controls

The final strategy for dealing with an inadequate supply of suitable land
modifies the controls that are used to guide the allocation process.
The first strategy that should be tried here is to run the allocation
scenario without any infrastructure or land use controls. These controls
often constrain the availability of land in less than obvious ways. As a
result, it is useful to insure first that there is sufficient land in the absence
of any controls and then add the various controls incrementally to
determine how they affect the availability of land—and your ability to
successfully complete an allocation scenario.
Another technique that can be used would be to upgrade the order in
which a particular land use demand is considered during allocation
process. The demand for a use with a higher allocation order will be
satisfied before the demand for lower-ordered uses, increasing the
likelihood that enough land will be available to satisfy the higher order
use.
The availability of land can also be increased by modifying the assumed
infrastructure and land use controls. For example, you can select an
alternative infrastructure plan which increases the quantity of land
provided with required public services. The infrastructure requirements
specified on the Allocation | Infrastructure Controls |
Infrastructure Required sheet can also be modified to be less
restrictive.
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10: Working With ArcGIS and
ArcView

Overview
As was pointed out in Chapter 1, What if? is a “bottom-up” model that begins
with homogeneous land units or uniform analysis zones (UAZs) and allocates
scenario-based land use demands to UAZs on the basis of their scenario-based
suitability for different land uses. The model derives information for the
study area and for sub-areas within the study area by aggregating information
for the UAZs.
GIS spatial analysis functions are used to combine the GIS layers for your
study area into a single shape file—the UAZ shape file—which contains
information for all of the map layers that were used in the analysis. The UAZ
shape file also contains all of the outputs generated by the suitability and
allocation scenarios. What if? may also incorporate additional “display
layers” that you can display with the UAZ layers to better understand the
maps that are prepared by What if?.
What if? also generates shape files that store the projected land uses,
population and employment by year for all political jurisdictions and other
user-defined areas. The allocation shape contain the projections for the
following variables:


Land use by type;



Total population, household population, group quarters population,
number of households, number of housing units, number of vacant
units, vacancy rate, and average household size; and



Total employment and employment by sector.

The UAZ file, display layers, and projected land use, population and
employment layers are all shape files which can easily be viewed with any
version of Esri’s ArcView and ArcGIS programs and any other program that
can view shape files. As a result, all of the suitability and allocation scenario
outputs and projected land use, population, and employment map layers can
easily be viewed and analyzed with almost any GIS packages.
Using these files requires knowing an understanding of where the map layers
are stored, what information is contained in the layers, and how the
10: Working With ArcGIS and ArcView
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information is stored. The discussion in this chapter provides this
information, allowing you to use the familiar display and analysis tools of
your GIS to work with all of the What if? input and output layers.
In addition, this chapter describes the procedures for using a customized
ArcGIS map template (.mxt file) to view the What if? maps directly in
ArcGIS 9.x. It also describes the procedures for creating Keyhole Markup
Language (.kml) files that allow the What if? maps to be viewed on popular
Web mapping packages such as Google Earth and Esri’s ArcExplorer.
In particular, the chapter describes the procedures for:
1.

Locating What if? project files;

2.

Reviewing the UAZ file structure;

3.

Reviewing the UAZ Report;

4.

Reviewing the allocation shape files;

5.

Viewing What if? maps in ArcGIS;

6.

Viewing What if? maps on the Web.

10.1 Locating What if? Project Files
All of the What if? input and output files are stored in an organized structure
of hierarchical directories. This structure is described in detail below.

10.1.1 Locating What if? Projects
Locating What if?
Projects

The suitability, demand, control, and allocation scenario files that make
up a What if? project are stored in a project directory whose name and
location is specified in the Create Project Files option of the Setup
program, as described in Section 4.17 Creating Project Files.
All of the What if? projects are normally stored in a single directory called
“Projects” that is stored within the main What if? directory. All of the files
that make up a project are stored in a directory whose name corresponds to
the user-specified project name. Thus, for example, all of the files that make
up the Demonstration project are stored in the C:\Program Files\What
if\Projects\Demonstration directory if the files were installed in the default
directory specified by the Install program.

10.1.2 Locating What if? Scenarios
Locating What if?
Scenarios
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All of the scenarios that make up a project are stored in subdirectories
within the main “Projects” directory. That is,


The Suitability scenarios are stored in a directory named
“Suitability”;



The Demand scenarios are stored in a directory named “Demand”;



The Control scenarios are stored in a directory named “Control”; and



The Allocation scenarios are stored in a directory named
“Allocation.”
10: Working With ArcGIS and ArcView

Thus, for example, all of the suitability scenarios for the Demonstration
project are stored in the C:\Program Files\What if\Projects\
Demonstration\Suitability directory if the files are installed in the default
installation directory.
The different scenarios for each type of analysis are stored in separate
directories within the “Suitability,” “Demand,” “Control,” and “Allocation”
directories. The names for the scenario directories correspond to the scenario
names you defined when creating the scenarios.
Thus, for example, the two suitability scenarios for the sample project are
stored in:


C:\Program Files\What if\Projects\Demonstration\Suitability\
Conservation; and



C:\Program Files\What if\Projects\Demonstration\Suitability\
Development.

10.1.3 Locating Display Layers
Locating Display
Layers

The What if? display layers are stored in a directory named “Display
Layers” located in each project directory. Thus, for instance, if the
program has been installed in the default location, the display layers for
the Demonstration project will be stored in the C:\Program Files
\What if\Projects\Demonstration\Shape Files directory.

10.2 Reviewing UAZ File Structure
Reviewing UAZ
File Structure

All of the information on existing land uses, the suitability factors, the
area’s current population, housing, and employment, and the results of
the suitability and allocation analyses are stored in the UAZ shape file.
As is true for all shape files, the UAZ shape file is actually made up of three
or more files that share the UAZ root file name. At a minimum, the UAZ
shape file must include the following files:
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uaz.shp, that stores information on the UAZ’s spatial geometry;



uaz.shx, that stores indexes for the information stored in the uaz.shp
files; and



uaz.dbf, that stores the UAZ’s attribute information.

The uaz.shp and uaz.shx files are created by the GIS software and are not
modified in any way by What if?. The program works only with the uaz.dbf
file which will be referred to as the “UAZ data file” in the remainder of this
chapter.

UAZ Data File Contents
UAZ Data File
Contents

Like all data tables, the UAZ data table can be conceptualized as consisting
of a collection of data “records,” or rows, and “fields,” or columns.
The records (or rows) in the data table contain information for each of the
polygons (UAZs) that make up the analysis region. That is, each row in the
data base contains all of the information (area, current land use, and so on) for
a single spatial unit or UAZ.
The fields (or columns) in the data base contain different types of information
for all of the UAZs that make up the analysis region. That is, each column in
the data base contains a single kind of information (e.g., the area or future
land use) for all of the UAZs (or records) in the data base.
The UAZ data file stores the following information in one or more column of
the data base:
1.

Shape file information;

2.

Existing land uses;

3.

Sub-area boundary information;

4.

Infrastructure control information;

5.

Planned land uses;

6.

Growth pattern information;

7.

Suitability factor information;

8.

Suitability factor scores;

9.

Future land uses;

10. UAZ area;
11. Enumeration district label;
12. Population and housing information;
13. Employment information; and
14. Random number.
These different kinds of data and the fields that contain them are identified in
the following table and described in detail below.
NOTE!
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NOTE: Not all of these fields will be included in the UAZ files
for the Suitability, Land Use, and Land Use/Population
analysis options.
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Field Type

Variable

Field Name(s)

1

Shape file information

Various

2

Existing land uses

ELU

3

Sub-area boundaries

BOUNDARYx

4

Infrastructure controls

CONTROL_x

5

Planned land uses

PLU_x

6

Growth patterns

GROWTH_x

7

Suitability factors

FACTOR_x

8

Suitability factor scores

SCORE_x

9

Future land uses

ALU_x

10

UAZ Area

UAZ_AREA

11

Enumeration district label

ED_LABEL

12

Population information

Various

13

Employment information

UAZ_EMPxx

14

Random number

RND_NUM

10.2.1 Shape File Information
Shape File Information

The first fields in the UAZ data file will generally be standard fields such
as NAME, AREA, PERIMETER, UAZ_, and UAZ_ID that are found in
ESRI shape files and coverages. These values are not modified by What
if? and should not be changed in any way.

10.2.2 Existing Land Uses
Existing Land Uses

The UAZ data files store information on a UAZ’s existing land uses in a
field called ELU (for existing land use). The information is used in the
suitability and allocation portions of the analysis and to prepare maps of
the area’s current and future land use patterns.
The ELU values correspond to the existing land use labels defined on the
Setup program’s Define Land Uses | Existing sheet, as described in
4.6.3 Defining Existing Land Uses. The land uses associated with each ELU
value are identified in the UAZ Report, described in Appendix I.

10.2.3 Sub-area Boundaries
Sub-area
Boundaries

The UAZ data files store information on the boundaries for any sub-areas
in fields labeled BOUNDARYx. “BOUNDARY” stands for sub-area
boundary; “x” refers to one of up to ten concurrently defined sub-area
boundaries, i.e., BOUNDARY1, BOUNDARY2, and so on.
The sub-area information can be used in the demand allocation portion of the
analysis to prepare forecasts for political units, school districts, and other sub-
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areas within the study area. The values the BOUNDARYx field are defined in
the Setup program’s Define Sub-Areas sheet, as described in Section
4.16.3 Defining Sub-Areas. The sub-areas associated with each
BOUNDARYx value are identified in the UAZ Report, described in Appendix
I.

10.2.4 Infrastructure Controls
Infrastructure
Controls

As was pointed out in Chapter 4, What if? can provide up to ten different
infrastructure controls that can be used to help shape future land use
patterns. The UAZ data files store information on control layers in fields
named CONTROL_x. “CONTROL” stands for land use control; “x”
refers to one of up to 10 concurrent infrastructure control plans.
The different types of infrastructure controls and the values in the
CONTROL_x fields are defined with the Setup program’s Define
Allocation Controls | Infrastructure Sheet option, described in Section
4.15.1 Defining Infrastructure Controls. The information corresponding to
the CONTROL_x values is described in the UAZ Report, described in
Appendix I.

10.2.5 Planned Land Uses
Planned Land Uses

The UAZ data file store information on any planned land uses (e.g., from
a comprehensive plan or a zoning ordinance) in fields labeled PLU_x.
“PLU” stands for planned land use; “x” refers to one of up to fifty
concurrently defined alternative planned land uses.
One set of planned land uses (corresponding, for example, to the 2030 Land
Use Plan for the Demonstration project) can be defined for the PLU_1 field; a
second set of planned land uses (corresponding perhaps to the current zoning)
can be defined for the PLU_2 field; and so on.
The values for the different planned land use values correspond to the order in
which the planned land use labels were defined in the Setup program’s
Define Allocation Controls | Land Use Controls | Planned Land
Uses sheet, as described in Section 4.15.2 Defining Land Use Controls. The
planned land uses associated with the various PLU_x values are identified in
the UAZ Report, described in Appendix I.

10.2.6 Growth Patterns
Growth Patterns
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As was pointed out in Chapter 9, What if? allows users to use “growth
pattern” layers specifying the order in which different areas will be
developed. The growth pattern information is stored in UAZ data fields
named GROWTH_x. “GROWTH” stands for growth pattern; “x” refers
to one of up to five concurrently defined growth patterns. The values in
the UAZ field are defined with the Setup program’s Define
Allocation Controls | Growth Pattern sheets, as described in
Section 4.15.3 Defining Growth Patterns.
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10.2.7 Suitability Factors
Suitability Factors

The UAZ data files stores information for up to 20 different suitability
factors (e.g., slopes, soils, and so on) in the FACTOR_x fields.
“FACTOR” stands for the suitability factor and “x” stands for one of up
to twenty different suitability factors. The suitability factors are used
during the suitability analysis to determine the relative suitability of
different locations for each land use.
The suitability factors are defined in the Setup program’s Define
Suitability Factors option, as described in Section 4.8 Defining Suitability
Factors. The suitability factors associated with the FACTOR_x values are
described in the UAZ Report, described in Appendix I.

10.2.8 Suitability Factor Scores
Suitability Factor
Scores

As was pointed out in Chapter 7, What if? multiplies the user-specified
suitability rating for each factor type by the user-specified importance
weight and sums the products to compute a factor score that records the
suitability of each UAZ for a given suitability land use.
The UAZ data file stores the UAZ’s factor scores in fields labeled SCORE_x.
“SCORE” stands for the suitability score; “x” refers to one of the suitability
land uses defined on the Setup | Define Land Uses | Suitability sheet
described in Section 4.6.4 Defining Suitability Land Uses.
Thus, for example, the SCORE_1 field stores the suitability scores for the first
suitability land use (Residential for the Demonstration projects); SCORE_2
stores the suitability scores for the second suitability land use; and so on. The
suitability land uses associated with each SCORE_x field are identified in the
UAZ Report, described in Appendix I.

10.2.9 Future Land Uses
Future Land Uses

The UAZ data file stores the projected land use values in each projection
year in fields titled ALU_x. “ALU” stands for allocated land uses and
“x” can take on values of 1 to 5 or 99. ALU_1 stores the projected land
use allocations in the first projection year (e.g., 2010 for the
Demonstration project); ALU_2 stores the projected land uses in the
second projection year; and so on. The ALU_99 field stores the
projected land uses for the build out scenario. The projection year labels
are defined with the Setup program’s Define Projection Years
option, as defined in Section 4.16.2 Defining Projection Years.

10.2.10 UAZ Area
UAZ Area

The area for each UAZ polygon is stored in a field called UAZ_AREA.
The units in which the area is expressed—acres or hectares—are
specified in the Setup | Define Measurement Units form, described
in Section 4.16.5 Specifying Measurement Units.
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10.2.11 Enumeration District Label
Enumeration
District Label

The label for the census enumeration district (e.g., the block group
number for the Demonstration projects) in which UAZ is located is
stored in a field called “ED_LABEL,” for enumeration district label.
The information needed to determine the enumeration district label is
obtained from the Setup program’s Define Enumeration District
Information, as described in Section 4.11 Defining Enumeration
District Information.

10.2.12 Population and Housing Information
Population and
Housing
Information

NOTE!

The current population and housing information for each UAZ is stored
in the following fields:


Population. The estimated residential population in each UAZ
is stored in the UAZ_POP field;



Number of Households. The estimated number of households in
each UAZ is stored in the UAZ_HH field;



Number of Housing Units. The estimated number of housing units
in each UAZ is stored in the UAZ_HU field;



Number of Vacant Units. The estimated number of vacant housing
units in each UAZ is stored in the UAZ_VAC field; and



Group Quarters Population. The estimated group quarters
population in each UAZ is stored in the UAZ_GQ field.

NOTE: The population information is not required for the
Suitability and Land Use analysis options.

10.2.13 Employment Information
Employment
Information

The current employment in each UAZ for each employment sector is
stored in a set of fields labeled UAZ_EMPxx, i.e., UAZ_EMP01,
UAZ_EMP02, and so on.
The employment sectors corresponding to the UAZ_EMPxx fields are
defined on the Setup program’s Define Employment Information |
Employment Sectors sheet, described in Section 4.13.1 Defining
Employment Sectors. The employment sectors associated with each
UAZ_EMPxx value are identified in the What if? Setup Report, described in
Appendix G.

NOTE!

NOTE: The employment information is not required for the
Suitability, Land Use, and Land Use/Population analysis
options.

10.2.14 Random Number
Random Number
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The final field in the UAZ data file, RND_NUM, contains a series of
random numbers that were created by the Setup program and can be
used to specify that the projected land use demands are allocated to
UAZs in the order of these values, i.e., in random order.
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10.3 Reviewing the UAZ Report
Reviewing the
UAZ Report

The What if? UAZ Report provides a detailed description of the contents
of the UAZ shape file for your project. The contents of this report are
particularly useful if you wish to display the results of the What if?
suitability and allocation analyses in ArcView, ArcGIS, or another
program that can display shape files.
You can view a project’s UAZ Report by:
1.

Running the What if? program;

2.

Opening the project whose UAZ report you’d like to view; and

3.

Selecting the Project | Reports | UAZ option.

The contents of the UAZ Report are described in detail in Appendix I.

10.4 Reviewing Allocation Shape Files
Viewing Allocation
Shape Files

In addition to preparing the maps and reports described in Section 9.7
Viewing Allocation Outputs, the What if? allocation option produces a
series of shape files reporting the projected land uses, residential
population and employment for the study area and for user-defined subareas within the study area.

Land Use Shape
Files

What if? generates two types of shape files for each allocation scenario.
The first type of allocation shape files—the land use shape files—
contain the projected land uses for all of the UAZs in your study area.
These files are useful for creating allocation maps similar to those
generated by the What if? Allocation | Maps option.

Sub-area Shape
Files

The second type of allocation shape files—the sub-area shape files—
record the total projected land uses, population and employment in each
projection year for all political jurisdictions and other user-defined subareas. These files are particularly useful for generating maps reporting
record the changes over time in each sub-areas land uses, population and
employment.
The location and contents of the land use and sub-area shape files are
described in detail below.

10.4.1 Locating Allocation Shape Files
Locating
Allocation Shape
Files

The allocation shape files are stored within the project’s allocation
scenario directory. As described in Section 10.1 Locating What if?
Project Files, these files are stored in the “Allocation” directory within
the project directory, whose name corresponds to the user-specified
project name.
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The land use shape file, named Land_Use, is located in the main allocation
scenario directory. The sub-area shape files are located in the following
subdirectories within the main allocation scenario:


Employment, that contains the employment shape files;



Land Use, that contains the land use shape files; and



Population, that contains the population shape files.

Each of these directories contains a shape file for each of the sub-area types
defined on the Setup | Define Sub-Areas option described in Section
4.16.3 Defining Sub-Areas. Thus, for instance, as the ArcCatalog directory
shown below indicates, the What if\Projects\
Demonstration\Allocation\Suburbanization – Low Growth – No
Controls\Population directory contains the five sub-area shape files—
block_groups, census_tracts, etc.—that were specified on the Setup |
Define Sub-Areas | Shape Files sheet.

10.4.2 Land Use Shape File
Land Use Shape
Files

The land use shape file contains a record for every UAZ in the study
area and two kinds of data fields—the ALU_xxxx fields and LU_xxxx
fields—that are described below.

10.4.2.1 ALU_xxxx Fields
ALU_xxxx Fields

The ALU_xxxx fields names, e.g., ALU_2005, ALU_2010, and so on
through ALU_9999 refer to the allocation land use (ALU) for the current
year (ALU_2005), the various projection years (ALU_2010, ALU_2015,
and so on), and for build out (ALU_9999).
The values in these fields correspond to the current or projected land use code
for each UAZ in each projection year. The current and future land use codes
are identified in the UAZ Report, described in Appendix I. Values less than
200 correspond to existing land uses that were not converted to other uses
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during the allocation process. Values greater than 200 correspond to new
land uses.
Thus, for instance, a value of “1” in the ALU_2010 field for the
Demonstration project indicates that the UAZ had an initial land use of low
density residential and this use had not been converted to another use in 2010.
A value of “201” in the ALU_2010 field indicates that the UAZ’s land use
was been converted to low density residential on or before 2010.

10.4.2.2 LU_xxxx Fields
LU_xxxx Fields

The LU_xxxx fields names, e.g., LU_2005, LU_2010, and so on through
LU_9999 refer to land use for the current year (LU_2005), the various
projection years (LU_2010, LU_2015, and so on), and for build out
(LU_9999).
The values in each of these fields correspond to the label for each UAZ’s land
use in each projection year. The land use may be either a current land use or
a new land use. Thus, for example, the values in the LU_2010 for the records
that have an ALU_xxxx value of “1” or “201” will be “Low Density Res.”
The land use labels are defined in the Setup program’s Define Land Uses |
Existing option, described in Section 4.6.3 Defining Existing Land Uses.

10.4.3 Sub-area Shape Files
Sub-area Shape
Files

As was pointed out above, What if? generates a set of shape files
reporting the projected land uses, population, and employment in each
projection year for all of the political jurisdictions and user-defined subareas in the study area. The contents of these shape files are described
briefly below.

10.4.3.1 Sub-area Land Use Shape Files
Sub-area Land
Use Shape Files

The Land Use directory contains a set of shape files corresponding to the
different sub-areas that were defined in the Setup program’s Define
Sub-Areas option, described in Section 4.16.3 Defining Sub-Areas.
The sub-area land use shape files contain a record for each sub-area for the
corresponding sub-area type. For example, the political unit shape— named
“political” for the Demonstration project—contains a separate record for the
three political jurisdictions in the Edge City study area. Similarly, the census
tract shape files—named “census_tract”—contain a record for each of the 12
census tracts in the Demonstration project’s study area.
The sub-area land use shape files contain the following data fields:


First Field. The first field (named POLITICAL for the
Demonstration project) records the label for each sub-area, as
defined in the Setup program’s Define Sub-Areas option.



AREA_NUM, BNDY_NUM and AREA_TYPE Fields. These fields
store the What if? program’s codes for identifying sub-areas and can
be ignored.
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Lyy_xxxx Fields . These fields record the total area (measured in
acres or hectares) in each sub-area that is devoted to a particular land
use in a projection year. The first part of each field name (i.e., Lyy)
corresponds to the identification numbers assigned to each land use
by the What if? program. These numbers are identified in the What
if? Setup Report, described in Appendix G. The second part of each
field name, i.e., xxxx, records the projection year for each projected
land use.

For example, for the Demonstration project, the L01_2005 fields record the
amount of Low Density Res. land (measured in acres) in each sub-area in
2005.

10.4.3.2 Sub-area Population Shape Files
Sub-area
Population Shape
Files

The Population directory contains a set of shape files corresponding to
the different sub-areas areas that were defined in the Setup program’s
Define Sub-Areas option. The organization of the shape files
corresponds in exactly to the sub-area land use shape files described in
the previous section.
The sub-area population shape files contain the first four data fields described
in conjunction with the sub-area land use shape files described above. In
addition, they contain the following data fields:
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HU_xxxx. These fields store the current and projected number of
housing units in each sub-area in a particular year. For example, the
HU_2005 field reports the number of housing units in each sub-area
in 2005.



POP_xxxx. These fields store the current and projected total
residential population in each sub-area in a particular year. For
example, the POP_2005 field reports the total population in each
sub-area in 2005.



HH_xxxx. These fields store the current and projected number of
households in each sub-area in a particular year. For example, the
HH_2005 field reports the number of households in each sub-area in
2005.



HPOP_xxxx. These fields store the current and projected household
population (i.e., the residential population that does not reside in
group quarters) in each sub-area in a particular year. For example,
the HPOP_2005 field reports the household population in each subarea in 2005.



GRP_xxxx. These fields store the current and projected group
quarters population in each sub-area in a particular year. For
example, the GRP_2005 field reports the group quarters population
in each sub-area in 2005.



VAC_xxxx. These fields store the current and projected number of
vacant housing units in each sub-area in a particular year. For
example, the VAC_2005 field reports the number of vacant housing
units in each sub-area in 2005.
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VRAT_xxxx. These fields store the current and projected vacancy
rate for each sub-area in a particular year. For example, the
VRAT_2005 field reports the vacancy rate for each sub-area in
2005.



AHS_xxxx. These fields store the current and projected average
household size (persons per household) for each sub-area in a
particular year. For example, the AHS_2005 field reports the
average household size for each sub-area in 2005.

10.4.3.3 Sub-area Employment Shape Files
Sub-area
Employment
Shape Files

The Employment directory contains a set of shape files corresponding to
the different sub-areas areas that were defined in the Setup program’s
Define Sub-Areas option. The organization of the shape files
corresponds exactly to the sub-area land use and population shape files.
The sub-area employment shape files contain the first four data fields
described in conjunction with the sub-area land use shape files described
above. They also contain a series of Eyy_xxxx fields that record the
employment by employment sector in each sub-area in a projection year
The first part of each field name (i.e., Eyy) corresponds to the identification
numbers assigned to employment sector by the What if? program. These
numbers are identified in the Employment Sectors section of the What if?
Setup Report, described in Appendix G . The second part of each field name,
i.e., xxxx, records the projection year for each projected land use. The
E99_xxxx value records the total employment in each projection year.
For example, , the E01_2005 field for the Demonstration project records the
employment in NAICS 11, Agricultural, Forestry, Fishing and Hunting, in
each sub-area in 2005.

10.5 Viewing What if? Maps in ArcGIS
The discussion in the previous sections of this chapter describes how the
What if? GIS data layers are stored for a What if? project. This information
can be used to load the What if? map layers into ArcGIS or any GIS package
that works with shapefiles. In addition, a customized ArcGIS map template
(.mxt file) is provided that automatically loads the What if? maps into ArcGIS
9.x.
The following steps for viewing the What if? map layers in ArcGIS 9.x are
described below:

NOTE!

1.

Loading map template;

2.

Viewing current, suitability and allocation maps; and

3.

Viewing sub-area projection maps.

NOTE: Be careful when prompted to save your changes to
the WhatIf20.mxt template when you exit ArcMap. Any
changes that you save will be permanently made to the
template.
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10.5.1 Loading Map Template
Loading Map
Template

To load the map template you should:
1.

Open ArcMap;

2.

Select the File… | New… option;

3.

Click on the file open icon below the Preview window;

4.

Browse to the What if? Support Files directory and open the
WhatIf20.mxt file. The default location for the Support Files
directory is C:\Program Files\What if\Support Files;

5.

A What if? option will be added to the ArcMap menu bar to the left
of the Help option.

10.5.2 Viewing Current, Suitability and Allocation
Maps Layers
Viewing Current,
Suitability and
Allocation Maps

To view the current, suitability and allocation maps, you should:
1.
2.
3.

Select the What if? option from the ArcMap menu bar;
Select the desired project from the list displayed on the screen;
and
Select the Current, Suitability, or Allocation option.

10.5.3 Viewing Sub-Area Projection Maps
Viewing Sub-area
Maps

The WhatIf20.mxt template also allows you to view the sub-area
projection maps described in Section 9.7.6 Viewing Sub-area
Projections. The procedures for viewing the land use, population and
employment sub-area projection maps are described below.

10.5.3.1 Viewing Sub-Area Land Use Projection Maps
Viewing Sub-area
Land Use
Projection Maps

1.

Select the What if? option from the ArcMap menu bar;

2.

Select the desired project from the list displayed on the screen;

3.

Select the desired sub-area from the list displayed on the screen;

4.

Select the desired allocation scenario from the list displayed on the
screen;

5.

Select the desired land use from the list displayed on the screen; and

6.

Use the ArcGIS Properties… | Symbology | Charts |
Bar/Column option and the information in Section 10.4.3.1 to
display the projected land use changes.

10.5.3.2 Viewing Sub-Area Population Projection Maps
Viewing Sub-area
Population
Projection Maps
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1.

Follow the first four process steps outlined in Section 10.5.3.1,
above;

2.

Select the desired population or housing variable from the list
displayed on the screen; and
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3.

Use the ArcGIS Properties… | Symbology | Charts |
Bar/Column option and the information in Section 10.4.3.2 to
display the projected population or housing use changes.

10.5.3.3 Viewing Sub-Area Employment Projection Maps
Viewing Sub-area
Employment
Projection Maps

1.

Follow the first four process steps outlined in Section 10.5.3.1,
above;

2.

Select the desired employment sector from the list displayed on
the screen

3.

Use the ArcGIS Properties… | Symbology | Charts |
Bar/Column option and the information in Section 10.4.3.3 to
display the projected employment changes.

10.6 Viewing What if? Maps on the Web
The discussion in Section 10.5 describes the procedures for viewing the What
if? maps in ArcMap. ArcMap version 9.2 and above also provides tools for
converting the What if? maps to the Keyhole Map Layout (KML) format that
can be viewed on the Web in freely available Web map viewing packages
such as Google Earth, Microsoft Virtual Earth, and ArcGIS Explorer. The
procedures for viewing the What if? future land use maps and current maps
on the Web are described below.

10.6.1 Viewing Future Land Use Maps on the Web
Viewing Future
Land Use Maps on
the Web

The following steps are required to view What if? future land use maps
on the Web:
1.

Dissolving future land use layers;

2.

Preparing ArcGIS map layers;

3.

Creating KML files;

4.

Viewing future land use maps in Google Earth; and

5.

Viewing future land use maps in ArcGIS Explorer.

10.6.1.1 Dissolving Future Land Use Layers
Dissolving Future
Land Use Layers

The What if? UAZ files often contain thousands of polygons, many
more than can be displayed by on-line map viewers such as Google
Earth and ArcGIS Explorer. As a result, the ArcGIS DISSOLVE
command must be used to combine adjacent polygons that have the
same land uses before creating a KML file. The following steps can be
used to do this:
1.

Open ArcGIS;

2.

Use the File | Add Data option to add the Land_Use shape file for
the desired project and allocation scenario.
For example, to add the land use shape file for the Demonstration
project’s Suburbanization - Medium Growth - 2030 Plan allocation
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scenario when What if? is installed in the default location, you would
navigate to the C:\Program Files\What if\Projects\Demonstration\
Allocation\ Suburbanization - Medium Growth - 2030 Plan\ directory
and open Land_Use.shp.
The procedures for locating the What if? scenarios are described in
Section 10.1 Locating What if? Project Files;
3.

Select the ArcToolbox | Data Management Tools |
Generalization | Dissolve option;

4.

Use the Input Features selection tool to select the Land_Use.shp
layer;

5.

Specify the name of the dissolve layer, e.g., Land_Use_2005.shp for
the 2005 land uses, in the Output Feature Class textbox;

6.

Select the field values to be dissolved, e.g., LU_2005 for the 2005
land uses, LU_2010 for the 2010 land uses, and so on in the optional
Dissolve Field(s) box;
The contents of the land use shape file are described in Section
10.4.2.

7.

You do not need to specify anything in the optional Statistics
Field(s) drop-down list;

8.

Make sure that the Create multipart features check box is not
checked; and

9.

Click on the OK button.

The newly created dissolve feature will be automatically added to your map
legend. You should repeat this procedure for all of the future land use maps
you want to display on the Web.

10.6.1.2 Preparing ArcGIS Map Layers
Preparing ArcGIS
Map Layers

After creating the dissolve feature, you can use the ArcGIS
Properties… | Symbology | Categories option to specify the
colors and labels to be used for mapping your dissolved layer(s).

10.6.1.3 Creating KML Files
Creating KML
Files

To convert your dissolved land use map(s) into a KML file you should:
1.

Select the ArcToolbox | 3D Analyst Tools | Conversion |
To KML | Layer to KML option;

2.

Select the dissolved map layer (e.g., Land_Use_2005) from the
Layer drop-down list;

3.

Specify the name for the KML file to be created in the Output File
text box.
You may want to include the allocation scenario name in the file
name (e.g., Suburbanization_Medium Growth_2030Plan_2005.shp)
and store the output file in the What if? Support Files directory
(e.g., C:\Program Files\What if\Support files) so that you can
identify the file and locate it more easily;
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NOTE!

4.

Enter a value of 0 for the Layer Output Scale;

5.

You do not need to specify any other information;

6.

Click on OK to create the KML file.

NOTE: The file created by this procedure has a .kmz file name
extension, indicating that it is a compressed version of the
KML file that will be displayed on the Web.

10.6.1.4 Viewing Future Land Use Maps in Google Earth
Viewing Future
Land Use Maps in
Google Earth

To view your projected land use maps in Google Earth you should:
1.

Open Google Earth;

2.

Select the File | Open option and navigate to the directory in
which you stored your KML file(s);

3.

Select the file(s) you want to display and click on Open.

Google Earth will add your layer(s) to the Temporary Places list, zoom to
your study area, and display the layers.

10.6.1.5 Viewing Future Land Use Maps in ArcGIS Explorer
Viewing Future
Land Use Maps in
ArcGIS Explorer

To view your projected land use maps in ArcExplorer you should:
1.

Open ArcGIS Explorer;

2.

Select the File | Open option and navigate to the directory in
which you stored your KML file(s);

1.

Select the KML file(s) you want to display and click on Open.

ArcGIS Explorer will add your layer(s) to the map Contents.

10.6.2 Viewing Current Maps on the Web
Viewing Current
Maps on the Web

As pointed out in Section 10.2.1, all of the information on the current
land uses, suitability factors, growth patterns, and other information
displayed in the Current maps is stored in the UAZ file that is created by
the What if? Setup program. As a result, the information contained in
the fields of the UAZ file can be used to display the Current maps on the
Web.
To do this, you must:
2.

Open ArcGIS;

3.

Use the File | Add Data option to add the UAZ shape file to your
map. The UAZ file is located in each project’s UAZ directory, e.g.,
C:\Program Files\What if\Projects\Demonstration\UAZ for the
Demonstration project if it is installed in the default location;

4.

Select the ArcToolbox | Data Management Tools |
Generalization | Dissolve option;

5.

Use the Input Features selection tool to select the UAZ.shp layer;

10: Working With ArcGIS and ArcView

Page 231

6.

Specify the name of the dissolve layer, e.g., Existing_land_uses, in
the Output Feature Class textbox;

7.

Select the field values to be dissolved for the map you want to
create in the Dissolve Field(s) text box;
The contents of the UAZ file are described in Section 10.2 and
Appendix I.

8.

You do not need to specify anything in the optional Statistics
Field(s) drop-down list;

9.

Make sure that the Create multipart features check box is not
checked; and

10. Click on the OK button.
You can then follow the procedures outlined in Sections 10.6.1.2 through
10.6.1.5 to create KML files that you can view on the Web.

Page 232

10: Working With ArcGIS and ArcView

A: What if? Custom Data
Item No.
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17

18
19
20
21
22
23
24
25
26
27
28
29

Name
BG_CODE
NAME_1
Population Data (Current)
TOTPOP_CY
GQPOP_CY
TOTHH_CY
TOTHU_CY
VACANT_CY
2000 Population Data
TOTPOP00
GQPOP00
TOTHH00
TOTHU00
VACANTHU00
1990 Population Data
TOTPOP90
GQPOP90
TOTHH90
TOTHU90
VACANTHU90
Employment Data (Current)
N01_TOTEM
P
N02_TOTEM
P
N03_TOTEM
P
N04_TOTEM
P
N05_TOTEM
P
N06_TOTEM
P
N07_TOTEM
P
N08_TOTEM
P
N21_TOTEM
P
N22_TOTEM
P
N23_TOTEM
P
N27_TOTEM
P

A: What if? Custom Data

Description
Block Group FIPS Code (with a decimal)
Block Group FIPS Code (without a decimal)
Current Total Population
Current Group Quarters Population
Current Total Households
Current Total Housing Units
Current Vacant Housing Units
2000 Total Population
2000 Group Quarters Population
2000 Total Households
2000 Total Housing Units
2000 Vacant Housing Units
1990 Total Population
1990 Group Quarters Population
1990 Total Households
1990 Total Housing Units
1990 Vacant Housing Units

Total Employees (NAICS11-99)
Ag., Forest, Fishing Employment (NAICS11)
Mining Employees (NAICS21)
Utilities Employees (NAICS22)
Construction Employees (NAICS23)
Manufacturing Employees (NAICS31-33)
Wholesale Trade Employees (NAICS42)
Retail Trade Employees (NAICS44-45)
Transport/Warehouse Employees (NAICS48-49)
Information Employees (NAICS51)
Finance & Insurance Employees (NAICS52)
Real Estate & Rental Employees (NAICS53)
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N28_TOTEM
30

P

Professional Services Employees (NAICS54)
N30_TOTEM

31

P

Management Employees (NAICS55)
N31_TOTEM

32

P

Admin & Support Services Employees (NAICS56)
N32_TOTEM

33

P

Educational Services Employees (NAICS61)
N33_TOTEM

34

P

Health Care Employees (NAICS62)
N34_TOTEM

35

P

Arts, Entertainment & Rec. Employees (NAICS71)
N35_TOTEM

36
37

P

38

P
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N38_TotEmp
N40_TOTEM

Accommodation & Food Employees (NAICS72)
Other Services, except PA Employees (NAICS81)
Public Administration Employees (NAICS92)

A: What if? Custom Data

B: Creating UNION Files
Overview
An actual What if? application may incorporate dozens of layers of GIS
information. However, the procedure for preparing the UNION file is
identical, not matter how many layers are considered. As a result, the
procedures for creating a UNION file will be described for a simplified
example which contains only three GIS layers: SLOPE, SOILS, and
ZONING.

B.1 Sample GIS Layers
B.1.1 SLOPE Layer
SLOPE Layer

The SLOPE layer includes three horizontal polygons that have three different
slopes: Low, Medium, and High. These values are stored in a field called
“SLOPE.”

1

2

3

Polygon

B: Creating UNION Files

Slope

1

Low

2

Medium

3

High
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B.1.2 SOILS Layer
SOILS Layer

The SOILS layer includes a central circle containing soils that have been
classified as “Good.” The circle is surrounded by a rectangle with soils
that have been classified as “Poor.” This information is stored in a field
called SOILS.
1

2

Polygon

Soils

1

Good

2

Poor

B.1.3 ZONING Layer
ZONING Layer

The ZONING layer consists of two vertical rectangles. Land in the left
rectangle is zoned “Residential.” Land in the right polygon is zoned
“Commercial.” This information is stored in a field named ZONING.

1
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2
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Zoning

Polygon
1

Residential

2

Commercial

B.2 Combining Layers
The What if? UNION file is created by using the UNION command to
spatially join the different GIS layers into a single layer that contains all
of the spatial and attribute information for the initial GIS layers
The first step is merging two layers to create a new “union” layer. The
union layer is then combined with a third GIS layer to create a second
union layer. If additional layers are available, the process is continued
until all of the layers have been joined into a single union layer that is a
combination of all the individual GIS layers.
UNION1 Layer

For example, the UNION command can be used to combine the three
polygons in the soils layer with the two polygons in the slopes layer to
create a new layer, UNION1, made up of up to seven polygons.
As shown below, each polygon contains slope and soils information for all
of the points located within it. That is, the slope information for the seven
polygons is contained in the SLOPE field; their soils information is stored in
the SOILS field.

1
2
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3

4

6

7

5
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Slope

Polygon

UNION2 Layer

Soils

1

Low

Good

2

Low

Poor

3

Medium

Good

4

Medium

Poor

5

Medium

Good

6

High

Good

7

High

Poor

The process can then be repeated by using the UNION command to combine the
UNION1 layer with the ZONING layer to create a new UNION2 layer.
As shown below, the UNION2 layer includes up to twelve unique polygons,
each of which has its own combination of soils, slope, and zoning
characteristics. The slope information for each polygon is contained in the
SLOPE field; the soils information is stored in the SOILS field; and the zoning
information is stored in the ZONING field.

1
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4

2

3

5

6

7

8

9

10

11

12
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Polygon

Slope

Soils

Zoning

1

Low

Good

Residential

2

Low

Poor

Residential

3

Low

Poor

Commercial

4

Low

Good

Commercial

5

Medium

Good

Residential

6

Medium

Poor

Residential

7

Medium

Poor

Commercial

8

Medium

Good

Commercial

9

High

Good

Residential

10

High

Poor

Residential

11

High

Poor

Commercial

12

High

Good

Commercial

The process is continued until all of the GIS layers have been combined
into a single union layer. As this example illustrates, the number of
times that layers must be combined is equal to one less than the number
of original layers.
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C: Creating Population and
Employment Data Layer
Overview
As was pointed out in Section 3.2.3 Population Data Layer, and Section
3.2.4 Employment Data Layer, population, housing, and employment
data are available for purchase from What if?, Inc. for all counties in the
United States. This appendix describes the procedures for modifying
those data for use with the What if? Land Use/Population and Land
Use/Population/Employment analysis options. Similar procedures must
be used to create the population and employment data layer for other data
sets and for other countries.
The following steps for doing this are described below:
1.

Obtaining population and employment data;

2.

Computing enumeration district area;

3.

Clipping to study area boundaries;

4.

Removing sliver polygons; and

5.

Deleting extra data fields.

C.1 Obtaining Population and Employment Data
What if?, Inc. has established a relationship with Environmental Systems
Research Institute, Inc. that allows all of the data required for the What
if? Land Use/Population/ Employment option to be obtained as shape
files for block groups, census tracts, or ZIP code areas for all counties in
the United States. For information on these data sets consult the What if?
Web site (www.what-if-pss.com) or contact What if?, Inc.

C.1.1 What if? Population Data
What if?
Population Data

As shown in Appendix A, the What if? custom data set includes the
following variables for block groups, census tracts, or ZIP code areas for
the current year, 2000, and 1990:


Total population;



Group quarters population;



Total households;



Total housing units; and



Vacant units.
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The information for 1990 and the current year have been adjusted to
correspond to the 2000 census boundaries.
The current population estimates are derived from an analysis of the
1990-2000 population changes at the block group level and the latest
available data on population trends. The trends are measured from local
estimates and time series analyses of changes in residential delivery
statistics from the U.S. Postal Service. Further information on the
procedures used to derive the current population estimates can be
obtained from What if?, Inc.

Demonstration Project Population Data
Demonstration
Project Population
Data

The What if? custom population data for the demonstration project can
be viewed with the GIS Data.mxd map document. The file will be stored
in the C:\Program Files\What if\ Support Files\ directory if What if? has
been installed in the default location.
To view the What if? custom population data you should:
1.

Open ArcGIS and the GIS Data.mxd map document;

2.

Right click on the What if? Custom Data frame and select the
Activate option;

3.

Select the Whatif_05 layer.

C.1.2 What if? Employment Data
What if? Custom
Employment Data

As shown in Appendix A, the What if? custom data contains current
employment estimates for twenty North American Industry
Classification System (NAICS) two-digit Sectors for block groups,
census tracts, or ZIP code areas:
These data are based on InfoUSA’s comprehensive database containing
over ten million U.S. businesses. The database is compiled from several
sources including telephone directory listings, annual reports, federal,
state and municipal data, business magazines, newsletters and
newspapers, and U.S. Postal Service information. For information on
these data sets consult the What if? Web site or contact What if?, Inc.

Demonstration Project Employment Data
Demonstration
Project
Employment Data

The What if? custom employment data for the demonstration project can
be viewed in the Whatif_05 layer of the GIS Data.mxd map document,
described in conjunction with the What if? population data.

C.2 Computing Enumeration District Area
You should begin by adding a field that reports the total area in each
enumeration district. This information will be used to apportion the
enumeration districts’ population and employment to the sub-areas
within each enumeration district.
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C.2.1 Converting to Projected Coordinate System
Converting to
Projected
Coordinate
System

The What if? custom data are provided in geographic coordinate system
(i.e., in latitude and longitude) and must be converted to a projected
coordinate system (e.g., state plane). As a result, you must first use the
procedures outlined in Section 3.6.2.1 Converting to Projected
Coordinate System, to convert your layer to a projected coordinate
system.

C.2.2 Computing Enumeration District Area
Computing
Enumeration
District Area

Next, you must use the procedures outlined in Section 3.6.2.2
Computing Polygon Area, to compute the area in each of your
enumeration districts.

C.2.3 Converting Units
Converting Units

If you like, you can use the procedures described in Section 3.6.2.3
Adding Converted Area Field and Section 3.6.2.4 Converting Area
Units to convert the enumeration district units into other units such as
acres or hectares.

C.3 Clipping to Study Area Boundaries
After computing the area of each enumeration district, you may be
required to clip the enumeration district layer to create a layer that
contains the enumeration districts for your study area.
NOTE!

NOTE: This step is not required if your study area includes
all of the enumeration districts for which the population data
are available (e.g., if your study area includes an entire
county).
Assume, for example, that you have the following two shape files: (1)
Whatif_05, the What if? custom data shape file containing the study area;
and (2) study_area_poly, a polygon shape file for the boundaries for the
Edge City study area.

C.3.1 Clipping Enumeration District Layer
Clipping to Study
Area Boundaries

To clip out the portion of the block group layer that lies within your
study area, you should:
1.

Open ArcMap and add the Whatif_05 and study_area_poly
layers;

2.

Right click on both layer labels and us the Properties… |
Source option to be sure that both layers have the same datum
and projection. If they are not the same, use the ArcToolbox |
Data Management Tools | Projections and
Transformations | Project tool to make them consistent;
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3.

Select the ArcToolbox | Analysis Tools | Extract | Clip
option;

4.

Select Whatif_05 from Input Features drop-down list;

5.

Select study_area_poly from the Clip Features drop-down
list;

6.

Specify the name of the output shape file (e.g., BG_clip) in the
Output Feature Class text box; and

7.

Click on the OK button.

The resulting BG_clip layer will contain all of the population and
employment data for the portion of each block group that lies inside the
study area.

C.3.2 Adding Clipped Area Field
Adding Clipped
Area Field

After creating the enumeration district boundary layer you may have to
add a field reporting the area for the portion of each enumeration district
that lies inside of the study area. This is necessary because the area
information reported in the clipped shape file (e.g., the BG_area field
created above) reports the area for the entire enumeration district, not the
portion of the district that is in the study area.
You can add the clipped area for the newly created BG_clip layer by
following the procedures outlined in Section 3.6.2.2 Computing Polygon
Area, to add a new field (named perhaps Clip_area) that records the area
for the portion of each block group that is inside the study area.
The units for the clipped area field must be identical to those in the
enumeration district area field, described in Section C.2.2 Computing
Enumeration District Area.
As a result, if converted the units to acres or square miles, you must
follow the procedures outlined in Section 3.6.2.3 Adding Converted
Area Field and 3.6.2.4 Converting Area Units, to create a new field
named perhaps Clip_mi or Clip_acre, reporting the clipped enumeration
district area in the same units.

C.4 Removing Sliver Polygons
In some cases, the process of clipping the enumeration district boundary
layer by the study area boundary layer may create small sliver polygons
that should be deleted from the population data shape file. To identify
and fix these problems you can must follow the procedures described in
Section 3.6.2 Removing Slivers, to remove any sliver polygons.

C.5 Deleting Extra Data Fields
After completing the procedures outlined in Sections C.2 through C.4
above, your data file will contain 39 fields, several of which are not
required and must be removed.
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C.5.1 Required Data Fields
Required Data
Fields

NOTE!

Only the following data fields are required. The remaining data fields
should be deleted to expedite the process of creating the What if? project
files.


BG_CODE, the block group FIPS code, without a decimal;



NAME_1, the block group FIPS code, with a decimal;



TOTPOP_CY, current total population;



GQPOP_CY, current group quarters population;



TOTHH_CY, current number of households;



TOTHU_CY, current number of housing units;



VACANT_CY, current number of vacant units;



N02_TOTEMP, current employment in NAICS 11;



N03_TOTEMP, current employment in NAICS 21;



N04_TOTEMP, current employment in NAICS 22;



N05_TOTEMP, current employment in NAICS 23;



N06_TOTEMP, current employment in NAICS 31-33;



N07_TOTEMP, current employment in NAICS 42;



N08_TOTEMP, current employment in NAICS 44-45;



N21_TOTEMP, current employment in NAICS 48-49;



N22_TOTEMP, current employment in NAICS 51;



N23_TOTEMP, current employment in NAICS 52;



N27_TOTEMP, current employment in NAICS 53;



N28_TOTEMP, current employment in NAICS 54;



N30_TOTEMP, current employment in NAICS 55;



N31_TOTEMP, current employment in NAICS 56;



N32_TOTEMP, current employment in NAICS 61;



N33_TOTEMP, current employment in NAICS 62;



N34_TOTEMP, current employment in NAICS 71;



N35_TOTEMP, current employment in NAICS 72; and



N38_TOTEMP, current employment in NAICS 81.

NOTE: The N40_TOTEMP field containing the employment
data for NAICS 92 , Public Administration, should be
removed because past information on government
employment is not available from any published source,
making it impossible to project the employment the
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employment in this sector.

C.5.2 Deleting Extra Data Fields
Deleting Extra
Data Fields
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To remove the extra data fields, you should:
1.

Select the ArcToolbox | Data Management | Fields |
Delete Field option;

2.

Select the Whatif_05 layer from the Input Table drop-down
list;

3.

Click on check boxes next to the fields you wish to delete in the
Drop Fields list; and

4.

Click on OK to delete the selected fields.
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D: What if? Land Uses
Overview
The land uses that are considered by the What if? program are grouped
into categories corresponding to the Land-Based Classification
Standards (LBCS) developed by the American Planning Association,
described briefly below. This Appendix describes the LBCS and
discusses some of the issues that are involved in categorizing the land
uses to be used in your study. (Portions of the following discussion are
adapted from http://www.planning.org/LBCS/.)
The Land-Based Classification Standards provide a consistent model for
classifying land uses based on their characteristics. The standards are
based on a multi-dimensional land-use classification model which
includes five dimensions: (1) Activities, (2) Functions, (3) Structure
Type, (4) Site Development Character, and (5) Ownership. Each
dimension has its own set of categories and subcategories. The multiple
dimensions provide precise control over land-use classifications.

D.1 LBCS Dimensions
D.1.1 Activity
Activity

Activity refers to the actual use of land based on its observable
characteristics. It describes what actually takes place in physical or
observable terms (e.g., farming, shopping, manufacturing, vehicular
movement, etc.). An office activity, for example, refers only to the
physical activity on the premises, which could apply equally to a law
firm, a nonprofit institution, a court house, a corporate office, or any
other office use.

D.1.2 Function
Function

D: What if? Land Uses

Function refers to the economic function or type of establishment using
the land; it is independent of actual activity on the land. Establishments
can have a variety of activities on their premises, yet serve a single
function. For example, two parcels are said to be in the same functional
category if they belong to the same establishment, even if one is an
office building and the other is a factory.
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D.1.3 Structure
Structure

Structure refers to the type of structure or building on the land. Land-use
terms embody a structural or building characteristic, which suggests the
utility of the space (in a building) or land (when there is no building).
Land-use terms, such as single-family house, office building, warehouse,
hospital building, or highway, also describe structural characteristic.

D.1.4 Site Development Character
Site Development
Character

Site development character refers to the overall physical development
character of the land. It describes “what is on the land” in general
physical terms. For most land uses, it is simply expressed in terms of
whether the site is developed or not. But not all sites without observable
development can be treated as undeveloped. For example, land uses such
as parks and open space will often have a complex mix of activities,
functions, and structures associated with them.

D.1.5 Ownership
Ownership

Ownership refers to the relationship between the use and its land rights.
Since the function of most land uses is either public or private and not
both, distinguishing ownership characteristics seems obvious. However,
relying solely on the functional character may obscure such uses as
private parks, public theaters, private stadiums, private prisons, and
mixed public and private ownership.

D.2 Land Use versus Land Cover
It is important to recognize that the What if? model and the LBCS
dimensions on the Define Land Use | Existing deal with land use, not
land cover. Land cover is the vegetation or other material that is found on
the Earth’s surface. Land use refers to the human activity that takes place
on the surface. Land cover data is derived from visual (photographic or
satellite imagery) and encompass only certain aspects of observable
characteristics and, at best, serve as a proxy for land use. On the other
hand, land uses are derived from many other observable and
unobservable characteristics.
Land use and land cover often employ similar terminology (for
agriculture or forest lands for example), but the two terms cannot be used
synonymously. One type of land cover can correspond to more than one
land use; thus, for example, a land cover of “grass” may correspond to
residential, recreational, industrial, office, or cemetery uses.
Correspondingly one land use may be associated with more than one type
of land cover; for example a large industrial complex may all be
classified as an industrial land use but include a variety of land covers:
building, pavement, and grass.
Both land use and land cover are helpful for planning, and are often
stored simultaneously in the same database or displayed on the same
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map. In addition, many planning applications such as runoff analysis can
be improved by using both land-use and land cover data. Nevertheless,
unless otherwise noted, What if? deals with land uses, not land cover
categories.

D.3 Types of Existing Land Uses
As shown in Section 4.6.1 What if? Land Use Categories , the Define
Land Uses | Existing sheet provides ten sub-sheets for assigning the
existing land uses in the study area to one of the following land use
types:

D.3.1 Residential
Residential

This category corresponds to LBCS Function 1000: Residence or
Accommodation Functions and includes all establishments offering
residence or accommodation, such as homes, apartments, housing for the
elderly, and hotels. Residential uses include: (1) residential household
uses such as single-family, multi-family, town homes, and manufactured
homes; and (2) group quarters such as dormitories, group homes,
barracks, and retirement homes.

D.3.2 Sales/Service
Sales/Service

This category corresponds to LBCS Function 2000: General Sales or
Services. It is comprised of establishments that are typically associated
with commercial land use, including: (1) retail sales and service; (2)
automobile sales or service; (3) finance and insurance; (4) business,
professional, scientific, and technical services; (5) food services; and (6)
personal services.

D.3.3 Manufacturing/Wholesale
Manufacturing/
Wholesale

This category corresponds to LBCS Function 3000: Manufacturing and
Wholesale Trade. It includes manufacturing establishments that are
located in plants, factories, or mills and employ power-driven machines
and materials-handling equipment or employ workers who create
products by hand.

D.3.4 Transportation/Communication
Transport/
Communication
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This category corresponds to LBCS Function 4000: Transportation,
Communication, Information, and Utilities. It is a catch-all category
comprising transportation, communication, and utilities for essential
facilities. In most cases, the type of establishment in this category is
easily deduced from the type of structures and actives on the land.
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D.3.5 Arts/Entertainment/Recreation
Arts/Entertainment/Recreation

This category corresponds to LBCS Function 5000: Arts, Entertainment,
and Recreation. It includes establishments that operate facilities or
provide services for cultural, entertainment, and recreational activities.

D.3.6 Education/Public Administration/Institutional
Education/Public
Administration/
Institutional

This category corresponds to LBCS Function 6000: Education, Public
Administration, Health Care, and Other Institutions. It is a catch-all
category for grouping a variety of functions, including: (1) educational
services; (2) public administration and other government functions; (3)
health and human services; (4) religious institutions; and (5) associations
and nonprofit organizations.

D.3.7 Construction
Construction

This category corresponds to LBCS Function 7000: ConstructionRelated Businesses. It includes establishments that build buildings or
structures, or perform additions, alterations, reconstruction, installation,
and repairs. Establishments engaged in building demolition, landfill,
earthmoving, and other types of land preparation are included as well.

D.3.8 Mining/Extraction
Mining/Extraction

This category corresponds to LBCS Function 8000: Mining and
Extraction Establishments. These establishments extract natural mineral
solids (coal and ores), liquid minerals (crude petroleum), and gases
(natural gas). Mining includes quarrying, well operations, and other
preparations customarily performed at the mine site.

D.3.9 Agriculture/Forestry/Fishing
Agriculture/
Forestry/Fishing

This category corresponds to LBCS Function 9000: Agriculture,
Forestry, Fishing and Hunting. These establishments grow crops, raise
animals, harvest timber, and harvest fish and other animals from a farm,
ranch, or their natural habitats.

D.3.10 Not Developable/Undefined.
Not Developable/
Undefined
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“Not developable” land uses are land uses whose physical or legal
constraints make it impossible for them to be converted to another use.
Examples here include water bodies, hazardous waste sites, rights of
way, military facilities, parks, and recreational areas. The “Undefined”
category can be used when the land use is unknown or undefined. Any
areas that are identified as “Undefined” will be treated as not
developable and not available for development.
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D.4 Vacant and Undeveloped Land Uses
As the LBCS Web site
(http://www.planning.org/lbcs/standards/FAQ.html) points out, vacant
land is not a land use. We can have vacant lots, vacant buildings, or vacant
structures, but not vacant land. Any time the word “vacant” is used, it
begs the question: “vacant of what?, buildings, people, vegetation, or
what?” That’s what is meant by the familiar refrain: there is no vacant
land anywhere on Earth.

D.4.1 Vacant Land
Vacant Land

All land serves some purpose even if humans have not in any formal
sense appropriated or designated it. In other words, “vacant land” is
always applied to a certain context (developable, buildable, reusable,
etc.) that is location specific (and not generic in the sense that all
developable lands have the same set of characteristics). Therefore if you
want to account for vacant land in the developable sense, then first
define what “vacant land” means in your application's context (is it
vacant of human activity, vacant of structures, vacant of any site
development characteristics, or is it some combination of these).
There is no standard for what set of characteristics makes any land
vacant. It depends on the community, the application, the economy, the
political climate, and so forth. For instance, agricultural lands in one
community may be designated as “vacant land,” suitable for future
development, but not all communities treat agricultural lands as vacant.

D.4.2 Undeveloped Land
Undeveloped
Land
NOTE!

Undeveloped land is also not a land use. Undeveloped land is an evaluative
term encompassing attributes beyond land-use characteristics. If a
particular application requires tracking developable lands, then you may
want to create additional fields, separate from land-use coding, to track
such characteristics. For instance, track degrees of developability, such
as vacant lot, vacant lot with utilities, vacant lot with utilities and
structure, vacant lot with utilities, structure, and access road, so on and
so forth.
NOTE: Land uses that can be considered “vacant” or
“undeveloped” for your application should generally be
specified on the Agriculture/Forest/ Fish Existing Land Use
sheet.
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Overview
What if? can be used to project the following types of land use demand:
1.

Residential;

2.

Group quarters;

3.

Employment-related;

4.

Preservation;

5.

Local; and

6.

Mixed uses.

The procedures for using What if? to project these demands and for
viewing the demand analysis results are described in Chapter 8. The
computational procedures that the program uses to determine these
demands are described in detail below.

E.1 Computing Residential Land Use Demand
The following steps are used to compute the future demand for
residential land in each projection year:
1.

Specifying assumed values;

2.

Projecting number of households;

3.

Projected total housing units;

4.

Projecting new housing units;

5.

Projecting new housing units by housing type;

6.

Adjusting for infill; and

7.

Projecting residential demand by housing type.

The computations required to complete each step are described briefly
below.

E.1.1 Specifying Assumed Values
Specifying
Assumed Values

The computational procedure begins with user-specified assumptions for
the following values:

E: Computing Land Use Demands

1.

Total population in each projection year;

2.

Group quarters population in each projection year;

3.

Average household size in each projection year;
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Assumed Values

4.

Breakdown by housing type for new housing units;

5.

Density by housing type for new housing units;

6.

Vacancy rate for new housing units; and

7.

Infill rate.

Assume, for example, the following projected values:
1.

Total population in 2010 – 2,500;

2.

Group quarters population in 2010 – 250;

3.

Average household size in 2010 –2.5 persons per household;

4.

Breakdown by housing type:

5.



Low Density Residential – 75%;



Medium Density Residential – 25%;

Density by housing type:


Low Density Residential – 2.5 units/acre



Medium Density Residential – 5.0 units/acre.

6.

Vacancy rate – 10%; and

7.

Infill rate – 5%.

Also assume that there are currently a total of 800 housing units.

E.1.2 Projecting Number of Households
Projecting
Number of
Households

The projected residential population includes the projected population in
group quarters such as nursing homes, residential schools, military
facilities, and prisons. As a result, the projected household population is
computed by subtracting the projected group quarters population from
the projected total population.
That is, for this example:


2,500 people– 250 people in group quarters = 2,250 people in
households in 2010.

The number of households is equal to the household population divided
by the average household size (persons per household).
That is, for this example:


2,250 people in households / 2.5 persons per household = 900
households in 2010.

E.1.3 Projecting Total Housing Units
Projecting Total
Housing Units

By definition, the number of residential households is equal to the
number of occupied housing units. As a result, the projected total
number of housing units (i.e., occupied and vacant) can be computed by
dividing the projected number of residential households by one minus
the vacancy rate.
That is, for this example:
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900 projected households / (1 – 0.10) = 1,000 projected housing
units in 2010.

E.1.4 Projecting New Housing Units
Projecting New
Housing Units

The projected number of new housing units can be computed by
subtracting the number of currently existing housing units from the
projected number of housing units.
That is, for this example:


1,000 projected housing units – 800 existing housing units =
200 new housing units in 2010.

E.1.5 Projecting New Housing Units by Housing
Type
Projecting New
Housing Units by
Housing Type

The projected number of housing units by housing type can be computed
by multiplying the total number of housing units by the projected
breakdown by housing type.
That is, for this example:


200 new housing units * 0.75 = 150 new low density residential
units in 2010;



200 new housing units * 0.25 = 50 new medium density
residential units in 2010.

E.1.6 Adjusting for Infill
Adjusting for Infill

The projected demand for new residential units must be multiplied by
one minus the infill rate to account for infill housing, i.e., for new
housing units that will be located on vacant residential land.
That is, for this example:


150 new low density residential units * (1 – 0.05) = 142.5 low
density residential units on non-residential land in 2010;



50 medium density residential units * (1 – 0.05) = 47.5 medium
density units on non-residential land in 2010.

E.1.7 Projecting Residential Demand by Housing
Type
Projecting
Residential
Demand by
Housing Type

The projected demand for residential land by housing type is computed
by dividing the projected number of new units by housing type by the
projected densities (units per acre) by housing type.
That is, for this example:
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142.5 new low density residential units / 2.5 units per acre =
57.0 acres demand for additional low density residential land in
2010;
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47.5 new medium density residential units / 5.0 units per acre =
9.5 acres demand for additional medium density residential land
in 2010.

E.2 Computing Group Quarters Land Use Demand
The following steps are used to compute the future demand for the land
to accommodate the group quarters population residing in nursing homes,
residential schools, prisons, and similar facilities:
1.

Specifying projected values;

2.

Projecting new group quarters population;

3.

Adjusting for vacant units;

4.

Projecting group quarters demand; and

5.

Adjusting for infill.

The computations required to complete each step are described briefly
below.

E.2.1 Specifying Projected Values
Specifying
Projected Values

Assumed Values

The computational procedure begins with user-specified projections for
the following values:
1.

Group quarters population in each projection year;

2.

Projected density (persons per acre);.

3.

Projected vacancy rate; and

4.

Projected infill rate.

Assume, for example, the following projected values:
1.

Group quarters population in 2010 – 250;

2.

Projected density – 20 persons/acre.

3.

Projected vacancy rate – 10%;

4.

Projected infill rate – 5%;

Also assume the current group quarters population is 200.

E.2.2 Projecting New Group Quarters Population
Projecting New
Group Quarters
Population

The projected new group quarters population can be computed by
subtracting the existing group quarters population from the projected
group quarters population.
That is, for this example:
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250 projected group quarters residents– 200 current group
quarters residents = 50 new group quarters residents in 2010.
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E.2.3 Adjusting for Vacant Units
Adjusting for
Vacant Units

The projected new group quarters population can then be multiplied by
one plus the vacancy rate to compute the projected new group quarters
population, including space for vacant units.
This is, for this example:


50 new group quarters residents * (1 + 0.10) = 55 new group
quarters residents in 2010.

E.2.4 Projecting Group Quarters Demand
Projecting Group
Quarters Demand

The projected demand for group quarters land is computed by dividing
the projected new group quarters population by the projected group
quarters density.
That is, for this example:


55 new group quarters residents / 20 persons per acre = 2.75
acres of land.

E.2.5 Adjusting for Infill
Adjusting for Infill

The projected quarters demand must be multiplied by one minus the
infill rate to account for infill development, i.e., for the group quarters
demand that will be accommodated by currently vacant group quarters
land.
That is, for this example:


2.75 acres * (1 – 0.05) = 2.6125 acres of land required to
accommodate the projected group quarters population in 2010.

E.3 Computing Employment-Related Land Use Demand
The residential land use demands accommodate the projected demand for
places to live in the study area. The employment-related land use
demand accommodate the projected demand for places to work in the
study area. Examples of the employment-related land uses include
industrial, commercial, office, and agricultural uses.
The following steps are used to compute the future demand for
employment-related land uses:
1.

Associating employment sectors and land uses;

2.

Specifying projected values;

3.

Projecting new employment; and

4.

Projecting new land use demand.

The computations required to complete each step are described briefly
below.
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E.3.1 Associating Employment Sectors and Land
Uses
Associating
Employment
Sectors and Land
Uses

All of the employment sectors must first be associated with one or more
land use on the Setup | Define Employment Information |
Associations sheet, described in Section 4.13.2 Associating
Employment Sectors and Land Uses. This allows What if? to convert the
projected employment in each employment sector into the associated
land use demands.
Assume, for example, that the manufacturing employment sector is
associated with the industrial and office land uses. This allows the
projected manufacturing employment to be converted into the associated
demand for industrial and office land, as described below.

E.3.2 Specifying Projected Values
Specifying
Projected Values

Assumed Values

The computational procedure begins with user-specified projections for
the following values for each projection year:
1.

Employment by sector in each projection year;

2.

Projected densities (employees/acre); and

3.

Projected infill.

Assume, for example, the following projected values:
1.

Manufacturing employment in 2010– 1,500;

2.

Projected densities:

3.



Industrial – 20 employees/acre;



Office – 40 employees/acre; and

Projected infill – 5%.

Also assume the current manufacturing employment is 1,000.

E.3.3 Projecting New Employment
Projecting New
Employment

The projected number of new employees can be computed by
subtracting the existing employment from the projected employment in
each employment sector.
That is, for this example:


1,500 projected manufacturing employees – 1,000 current
manufacturing employees = 500 new manufacturing employees
in 2010.

E.3.4 Projecting New Land Use Demand
Projecting New
Land Use Demand

The projected demand for each employment-related land use can be
computed by dividing the projected new employment by the projected
density for each employment-related land use.
That is, for this example:
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500 new manufacturing employees / 20 manufacturing
employees per acre of industrial land = 25 acres demand for new
industrial land in 2010;



500 new manufacturing employees / 40 manufacturing
employees per acre of office land = 12.5 acres demand for new
office land in 2010.

E.3.5 Adjusting for Infill
Adjusting for Infill

The projected demand for manufacturing-related land uses must then be
multiplied by one minus the infill rate to account for infill development,
i.e., for development that will be allocated to currently vacant industrial
and office land.
That is, for this example:


25 acres demand for new industrial land * (1.00 – 0.05) = 23.75
acres demand for new industrial land in 2010; and



12.5 acres demand for new office land * (1.00 – 0.05) = 11.875
acres demand for new office land in 2010.

E.4 Computing Preservation Land Use Demand
The preservation demand refers to land that is preserved for future
agricultural, open space, environmental protection, and similar uses. The
preservation demand is a new land use demand, just like the residential,
employment-related and local land use demands. As a result, a new
preservation land use may be required to accommodate the projected
preservation demand.
Assume, for example, that you wish to preserve some of the agricultural
land in your study area and have not currently designated an agricultural
conservation use. You cannot define your existing agricultural land as a
preservation land use and assume that some of this land will be
preserved. Instead; you must use the procedures described in Sections
4.6.3.7 and 4.6.3.9 to define a new agricultural preservation land use to
accommodate the projected agricultural preservation demand.
What if? allows you to specify the total amount of land (in acres or
hectares) to be preserved for each preservation use in each projection
year. For example, the Demonstration project assumes that 500 acres will
be preserved in 2010 and 2015. These values are treated as demands for
future land, along with the other land use demands.

E.5 Computing Local Land Use Demand
The local demand refers to non-residential land uses that primarily serve
a local market, i.e., the population residing in the city, or rural area in
which the facility is located. Examples include local public and semi-

E: Computing Land Use Demands

Page 259

public facilities such as public buildings, libraries, and local parks and
recreation facilities.
These uses are incorporated into What if? in the form of user-specified
standards for the required amount of land per thousand persons for each
local land use in each projection year. These standards are specified for
each political unit in the study area, allowing them to be custom tailored
to the requirements of each jurisdiction. The values are multiplied by the
projected new population for each political unit in each projection year to
compute the total amount of additional land that will be required for each
local land use in each projection year.

E.6 Competing Mixed Land Use Demand
Competing Mixed
Land Use Demand

What if? has been designed to accommodate mixed land uses, i.e., land
uses that contain more than one kind of employment (e.g., office and
retail employment) or more than one kind of land use demand, e.g., both
residential and employment-related land uses. This recognizes that a
land parcel can be associated with multiple uses, e.g., with both the
residential population living in apartments and with people working in
retail stores and office facilities.
The demand for mixed land uses is computed by applying either: (1) the
procedures for computing residential demand, described in Section E.1;
or (2) the procedures for computing employment-related demand,
described in Section E.3. This is done by defining the mixed land use as
either a Residential land use or as one of the employment-related land
uses on the Setup | Define Land Uses | Existing sheet, as described
in Section 4.6 Defining Land Uses. Thus, if a mixed land use contains
both residential units and employment-related uses (e.g., an apartment
building containing retail or office units), the user must decide which
demand will have the larger impact on the future land use demands and
define the mixed land use accordingly.
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F: Projecting Population, Housing
and Employment
Overview
What if? can be used to prepare long-term population, housing and
employment projections for census enumeration districts and userdefined areas such as political subdivisions, school districts and traffic
analysis zones (TAZs).
The procedures for using What if? to prepare these projections are
described in Chapter 9. The computational procedures the program uses
to determine these values are described below.

F.1 Projecting Population and Housing
What if? can be used to project the following population and housing
variables for up to five projection years for enumeration districts and
user-defined areas:


Total population;



Group quarters population;



Number of households;



Number of housing units;



Number of vacant housing units;



Vacancy rate; and



Average household size.

The projected vacancy rates and average household sizes are specified by
the user, as described in Section 8.2 Specifying Residential Demand
Assumptions. The following steps are used to compute the remaining
variables:
1.

Specifying assumed values;

2.

Projecting future land uses;

3.

Projecting number of housing units;

4.

Adjusting for infill housing;

5.

Projecting number of households;

6.

Projecting household population;

F: Projecting Population, Housing and Employment

Page 261

7.

Projecting group quarters population; and

8.

Projecting total residential population.

The computational procedures for each step are described below.

F.1.1 Specifying Assumed Values
Specifying
Assumed Values

The population and housing projection process begins with userspecified assumptions for the following values:
1.

Average household size in each projection year;

2.

Current densities by housing type:

3.

Assumed Values



Housing units per acre (or hectare) for households;



Persons per acre (or hectare) for group quarters facilities;

Future densities by housing type:


Housing units per acre (or hectare) for households;



Persons per acre (or hectare) for group quarters facilities;

4.

Vacancy rate by housing type; and

5.

Infill rate by housing type.

Assume, for example, the following information:
1.

Average household size in 2010 – 2.5 persons per household.

2.

Current densities:

3.



Low density residential– 2.0 units per acre;



Nursing homes – 25 persons per acre;

Projected densities by housing type:


Low density residential– 2.5 units per acre;



Nursing homes – 20 persons per acre;

4.

Vacancy rate for low density residential units – 10%; and

5.

Infill rate for low density residential units – 5%.

F.1.2 Projecting Future Land Uses
Projecting Future
Land Uses

The population and housing projection process begins by using the
allocation procedures described in Chapter 9 to project the future land
uses for all UAZs for all projection years.
What if? then computes the total quantity of unchanged and new
residential land uses by type in each user-defined area. The “unchanged”
residential land is land that was devoted to residential uses at the
beginning of the projection process that has not been converted to
another use by a particular projection year.
Assume, for example, that an enumeration district contains the following
land uses in 2010:
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300 acres of unchanged low density residential land;
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NOTE!



10 acres of unchanged nursing home land;



140 acres of new low density residential land in 2010; and



5 acres of new nursing home land.

NOTE: These computational procedures are conducted for
each type of residential use but will be illustrated with only
one household residential use and one group quarters
facility.

F.1.3 Projecting Number of Housing Units
Projecting
Number of
Housing Units

The projected number of housing units is computed by multiplying the
total area for each housing type by the associated housing density.
That is, in this example:


300 acres of unchanged low density residential land * 2.0
housing units per acre = 600 unchanged low density residential
housing units;



140 acres of new low density residential land * 2.5 housing
units per acre = 350 new low density residential housing units.



600 unchanged low density residential housing units + 350 new
low density residential housing units = 950 low density
residential housing units.

F1.4 Adjusting for Infill Housing
Adjusting for Infill
Housing

The projected number of housing units must be adjusted to account for
infill development, i.e., for new residential units that are constructed on
previously vacant residential land. This can be done by dividing the
project number of residential housing units by one minus the assumed
infill rate.
That is, for this example:


950 low density residential units / (1 – 0.05) = 1,000 low density
residential units

F.1.5 Projecting Number of Households
Projecting
Number of
Households

By definition, the number of households is equal to the number of
occupied housing units. As a result, the projected number of households
can be computed by multiplying the projected number of housing units
by one minus the assumed vacancy rate (i.e., the proportion of housing
units that are vacant).
That is, for this example:


1,000 housing units * (1 – 0.10) = 900 occupied housing units,
i.e., 900 households
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F.1.6 Projecting Household Population
Projecting
Household
Population

The projected household population is computed by multiplying the
projected number of households by the assumed average household size
(average number of persons per household).
That is, for this example:


900 households * 2.4 persons per household = 2,160 people in
residential housing units

F.1.7 Projecting Group Quarters Population
Projecting Group
Quarters
Population

The projected group quarters population is computed by multiplying the
total area for each group quarters land use by the assumed population
density (persons per acre or hectare).
That is, for this example:


10 acres of unchanged nursing homes * 25 persons per acre =
250 people in unchanged nursing homes;



5 acres of new nursing homes * 20 persons per acre = 100
people in new nursing homes;



250 people in unchanged nursing homes + 100 people in new
nursing homes = 350 people in nursing homes in 2010.

F.1.8 Projecting Total Residential Population
Computing Total
Residential
Population

The projected residential population is computed by summing the
projected household population and the projected group quarters
population for all housing types. That is,


2,160 people in low density residential housing units + 350
people in nursing homes = 2,510 people residing in the
enumeration district in 2010.

F.2 Projecting Employment
What if? can also project the employment by sector and place of work in
enumeration districts or user-defined areas for up to five projection
periods. The following steps are used to compute these values:
1.

Associating employment sectors and land uses;

2.

Specifying assumed values;

3.

Projecting employment-related land uses; and

4.

Projecting employment.

The computational steps involved in each step are described in detail
below.
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F.2.1 Associating Employment Sectors and Land
Uses
Associating
Employment
Sectors and Land
Uses

All employment sectors must first be associated with one or more land
uses on the Setup | Define Employment Information |
Associations sheet, described in Section 4.13.2 Associating
Employment Sectors and Land Uses. This allows What if? to convert the
projected land uses in each year into the projected employment for all
associated employment sectors.
Assume, for example, that the Retail Trade employment sector is
associated with the Regional Retail and Local Retail land uses.

F2.2 Specifying Assumed Values
Specifying
Assumed Values

The employment projection process is based on assumed values for the
current and future density (employees per acres) for each employment
sector.
Assume, for example:


20 employees per acre for unchanged land associated with
Retail Trade employment; and



18 employees per acre for new land associated with Retail Trade
employment.

F.2.3 Projecting Employment-Related Land Uses
Projecting
EmploymentRelated Land
Uses

The employment projection process then uses the growth allocation
procedures described in Chapter 9 to project the future land uses in all
UAZs for all projection years. The program then computes the total
quantity of unchanged and new employment-related land uses by type in
each sub-area.
Assume, for example, that an enumeration district has the following
projected land uses for 2010:


50 acres of unchanged Regional Retail land;



10 acres of unchanged Local Retail land;



25 acres of new Regional Retail land; and



10 acres of new Local Retail land.

That is, in this example:


50 acres of unchanged Regional Retail land + 10 acres of
unchanged Local Retail land = 60 acres of unchanged land
associated with the Retail Trade employment sector.



25 acres of new Regional Retail land + 10 acres of new Local
Retail land = 35 acres of new land associated with the Retail
Trade employment sector.
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F.2.4 Projecting Employment
Projecting
Employment

The projected employment in each employment sector is computed by
multiplying the projected quantity of land associated with each
employment sector by the corresponding employment density
(employees per acre) and summing the employment for all of the
associated land uses.
That is, in this example:
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60 acres of unchanged land associated with Retail Trade
employment * 20 employees/acre = 1,200 employees on
unchanged land associated with the Retail Trade sector



35 acres of new land associated with Retail Trade employment *
18 employees/acre = 630 employees on new land associated
with the Retail Trade sector



1,200 employees on unchanged land associated with the Retail
Trade sector + 630 employees on new land associated with the
Retail Trade sector = 1,830 Retail Trade employees in the
enumeration district in 2010.
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G: Setup Report
Overview
As was pointed out in Section 4.18 Reviewing Project Information, the
What if? setup program generates a report describing the way in which
the contents of the UNION file have been translated into the What if?
project files. The Setup Report can also be viewed at any time by
selecting the What if? Project | Reports | Setup option.
The Setup report is divided into the following major sections:
1.

Report Header;

2.

Land Use Information;

3.

Land Use Associations;

4.

Suitability Information;

5.

Demand Information;

6.

Allocation Information; and

7.

Other Information.

The contents of each section of the report are described below.

G.1 Report Header
As illustrated below, the report header identifies:

G: Setup Report

1.

The name of the project;

2.

The location of the project;

3.

The Setup information (or .wif) file that was used to create the
project;

4.

The UNION file that was used to create the project;

5.

The date on which the project was created; and

6.

The date on which the Setup Report was printed.
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G.2 Land Use Information
The Land Use Information portion of the report contains three subsections, labeled Existing Land Uses, Allocation Land Uses, and
Suitability Land Uses.

G.2.1 Existing Land Uses
Existing Land
Uses
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The following information is provided in the Existing Land Uses
section of the report:
1.

The UNION Field: value identifies the field in the UNION
field which contains the existing land use information;

2.

The UAZ Fields: value identifies the fields in the UAZ file
which store the existing land use information, i.e., the existing
land use field, ELU, and the future land use fields, ALU_1
through ALU_99;

3.

The Existing Land Uses column lists the existing land use
labels, as defined on the Setup program’s Define Land Uses |
Existing sheet;

4.

The Land Use Type column identifies the land use type
(Residential, Sales/Services, etc.) for each existing land use;
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5.

The UNION Value values identify the UNION values for each
existing land use; and

6.

The UAZ Value values identify the UAZ values for each
existing land use.

G.2.2 Allocation Land Uses
Allocation Land
Uses

The following information is provided in the Allocation Land Uses
section:
1.

The UNION Value of “None” indicates that the allocation land
uses are not included in the UNION file;

2.

The UAZ Fields: value identifies the fields in the UAZ file
which store the allocation land use information, i.e., ALU_1
through ALU_99;

3.

The Allocation Land Use column lists all of the allocation
land uses;

4.

The Demand Type column identifies the demand type (e.g.,
residential, employment-related, and so on) for each allocation
land use;

5.

The Buildable column indicates whether each allocation land
use may contain buildings; and

6.

The UAZ Value column identifies the values in the UAZ fields
which correspond to each allocation land use.

G.2.3 Suitability Land Uses
Suitability Land
Uses

The following information is provided in the Suitability Land Uses
section:
1.

The UNION Value and UAZ Value of “None” indicate that
the suitability land uses are not included in the UNION and
UAZ files;

2.

The Suitability Land Uses column lists the names for the
suitability land uses, as defined on the Define Land Uses |
Suitability sheet; and

3.

The Land Use Type column identifies the land use type
(Residential, Sales/Services, etc.) for each suitability land use.

G.2.4 Planned Land Uses
Planned Land
Uses

The following information is provided in the Planned Land Uses
section:
1.
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The UNION Value of “None” indicates that the planned land
uses are not included in the UNION file;
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NOTE!

2.

The UAZ Fields: value identifies the fields in the UAZ file
which store the planned land use information, i.e., fields PLU_1
through PLU_5

3.

The Planned Land Use column lists all of the planned land
uses defined on the Define Land Uses | Planned sheet;

4.

The Land Use Type column identifies the land use type
(Residential, Sales/Services, etc.) for each planned land use;

5.

The UAZ Value column identifies the values in the UAZ fields
which correspond to each planned land use.

NOTE: The Planned Land Uses section is not included in
reports for the Suitability analysis option.

G.3 Land Use Associations
Land Use
Associations

The Land Use Associations portion of the report contains two subsections: Suitability Land Uses and Planned Land Uses.

G.3.1 Suitability Land Use Associations
Suitability Land
Use Associations

The following information is provided in the Suitability Land Uses
section:
1.

The Allocation Land Use column lists all of the allocation
land uses; and

2.

The Suitability Land Use column identifies the suitability
land use associated with each allocation land use, as defined on
the Associate Land Uses | Suitability sheet.

G.3.3 Planned Land Use Associations
Planned Land
Use Associations

NOTE!

The following information is provided in the Planned Land Uses
section:
1.

The Allocation Land Use column lists all of the allocation
land uses; and

2.

The Planned Land Use column identifies the planned land
use associated with each allocation land use, as defined on the
Associate Land Uses | Planned sheet.

NOTE: The Planned Land Uses section is not included in
reports for the Suitability analysis option.

G.4 Suitability Factor Information
The Suitability Information portion of the report describes the Setup
information that is used by the What if? Suitability option.
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G.4.1 Suitability Factor Information
Suitability Factor
Information

The Suitability Factor Information portion of the report contains a
series of sections, one for each suitability factor identified with the
Define Suitability Factors option.
The following information is provided in each section:
1.

The Factor Name: value identifies the suitability factor label
as defined on the Define Suitability Factors form;

2.

The UNION Field: value identifies the field in the UNION file
which corresponds to each suitability factor;

3.

The UAZ Field: value identifies the field in the UAZ file which
corresponds to each suitability factor;

4.

The Factor Type column lists the labels for each factor type,
as defined on the corresponding sheet of the Define
Suitability Factor Labels form;

5.

The UNION Value column lists the values in the UNION field
which correspond to each factor type; and

6.

The UAZ Value column lists the numeric values in the UAZ
field which correspond to each factor type.

G.4.2 Suitability Scores
Suitability Scores

The Suitability Scores section provides the following information:
1.

The Suitability Land Use column lists the suitability land
uses, as defined on the Define Land Uses | Suitability sheet;
and

2.

The UAZ Field column identifies the field in the UAZ file
which contains the computed suitability scores for each
suitability land use.

G.4.3 Suitability Value Range
Suitability Value
Range

The Suitability Value range section reports the range of values to be
used on the suitability scenario assumption forms, as defined on the
Define Suitability Value Range form.

G.5 Demand Information
The Demand Information portion of the report contains seven sections
describing the Setup information which is used to project future land use
demands.
NOTE!
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NOTE: The Demand Information section is not included in
reports for the Suitability analysis option.
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G.5.1 Enumeration District Information
Enumeration
District
Information

NOTE!

The Enumeration District Information section records three pieces
of information, as defined by the Define Enumeration District
Information option.


The ED Label value identifies the UNION field which stores
the unique identifier for each enumeration district.



The ED Area value identifies the UNION field which stores the
area in each enumeration district.



The Clipped ED Area value identifies the UNION field which
stores the area for the portion of each enumeration district which
lies inside the study area.

NOTE: The Enumeration District Information section is not
included in reports for the Land Use analysis options.

G.5.2 Population Information
Population
Information

NOTE!

The Population Information section provides four pieces of
information, as defined by the Define Population Information
option.


The Total Population value identifies the UNION field which
reports the total population in each enumeration district.



The Households value identifies the UNION field which
reports the number of households in each enumeration district.



The Housing Units value identifies the UNION field which
reports the number of housing units in each enumeration district.



The GQ Population value identifies the UNION field which
reports the group quarters population in each enumeration
district.

NOTE: The Population Information section is not included in
the reports for the Suitability and Land Use analysis options.

G.5.3 Employment Sectors
Employment
Sectors
NOTE!

The Employment Sectors section lists the employment sector codes
and labels for all employment sectors defined on the Define
Employment Information | Employment Sectors sheet.
NOTE: The information described in Section G.5.3 through
G.5.7 is not included in the reports for the Suitability, Land
Use, or Land Use/Population options.

G.5.4 Employment/Land Use Associations
Employment/
Land Use
Associations
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This section lists the land uses associated with each employment sector,
as defined on the Define Employment Information | Associations
sheet.
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G.5.5 Employment UNION Fields
Employment
UNION Fields

This section reports the UNION field associated with each employment
sector, as defined on the Define Employment Information | UNION
Fields sheet.

G.5.6 Non-Trend Population Projection Labels
Non-Trend
Population
Projection Labels

This section lists any non-trend population projection labels defined on
the Define Projections | Population sheet.

G.5.7 Non-Trend Employment Projection Labels
Non-Trend
Employment
Projection Labels

This section lists any non-trend employment projection labels defined on
the Define Projections | Employment sheet.

G.6 Allocation Information
The Allocation Information portion of the report contains three
sections: Infrastructure Controls, Land Use Controls, and
Growth Patterns.
NOTE!

NOTE: The Allocation Information section is not included in
reports for the Suitability analysis option.

G.6.1 Infrastructure Controls
Infrastructure
Controls

The Infrastructure Controls section contains three sections.
The first section provides the following information:
1.

The Infrastructure Label column identifies the infrastructure
types defined on the Define Allocation Controls |
Infrastructure Controls | UNION Fields sheet;

2.

The UNION Field column identifies the UNION field
associated with each infrastructure type; and

3.

The UAZ Field identifies the UAZ field corresponding to each
infrastructure type.

The second section provides the following information:
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1.

The Infrastructure Plan column identifies the infrastructure
control plans defined on the Define Allocation Controls |
Infrastructure Controls | Infrastructure Plans sheet; and

2.

The Infrastructure Type column identifies the infrastructure
type associated with each infrastructure control plan, as defined
on the Define Allocation Controls | Infrastructure
Controls | Infrastructure Plans sheet;
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The remaining sections provide the following information for each
infrastructure plan:
1.

The Infrastructure Plan: label identifies the infrastructure
plan;

2.

The Infrastructure Provided column lists the projection
periods;

3.

The UNION Value column identifies the UNION value
associated with each projection period; and

4.

The UAZ Value column identifies the UAZ value associated
with each projection period.

G.6.2 Land Use Controls
Land Use
Controls

The Land Use Controls section of the report contains two sections
for each land use control defined on the Define Allocation Controls
| Land Use Controls | UNION Fields sheet.
The following information is provided in the first section:
1.

The Land Use Control: value identifies the land use control
label, as defined on the Define Allocation Controls | Land
Use Controls | UNION Fields sheet;

2.

The UNION Field: value identifies the UNION field which
corresponds to the land use control; and

3.

The UAZ Field value identifies the UAZ field which
corresponds to the land use control.

The second section provides the following information:
1.

The UNION Value column lists the values in the land use
control’s UNION field, as identified on the Define Allocation
Controls | Land Use Controls | Land Use Controls
sheet;

2.

The UAZ Value column lists the values in the UAZ field which
correspond to the values in the land use control’s UNION field;
and

3.

The Planned Land Use column lists the planned land use
which corresponds to each UAZ value.

G.6.3 Growth Patterns
Growth Patterns

The Growth Patterns section of the report contains a series of
sections reporting the information defined for the Define Allocation
Controls | Growth Patterns option.
The following information is provided in the first section:
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1.

The Growth Pattern value identifies the growth pattern label;

2.

The UNION Field value identifies the UNION field
corresponding to each growth pattern; and
G: Setup Report

3.

The UAZ Field value identifies the UAZ field which
corresponds to each growth pattern.

The remaining sections provide the following information for each
growth pattern:
1.

The Growth Pattern value identifies the growth pattern label;

2.

The UNION Value column lists the growth pattern values in
the UNION field; and

3.

The UAZ Value column lists the values in the UAZ field that
correspond to the growth pattern values in the UNION field.

G.7 Other Information
Other Information

The Other Information portion of the report contains five sections.

G.7.1 Display Layers
Display Layers

The Display Layers section provides the following information:
1.

The Shape File column lists the display layer shape files
selected on the Define Display Layers form; and

2.

The Layer Name column lists the labels assigned to each
display layer on the Define Display Layers form.

G.7.2 Projection Years
Projection Years

The Projection Years section lists the year to which the existing land
use data corresponds (the Base Year) and the years for which future
land uses are to be projected (Projection Year 1, Projection Year 2, and
so on).

G.7.3 Sub-Area Information
Sub-Area
Information

The Sub-Area Information section contains two sections.
The first section provides the following information:
1.

The Sub-Area Type column identifies the sub-area type label
specified on the Define Sub-area Types form;

2.

The UNION Field column identifies the UNION field for each
sub-area type; and

3.

The UAZ Field column identifies the UAZ field for each subarea type.

The second section provides the following information:
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1.

The Sub-Area Type column identifies the sub-area type label
specified on the Define Sub-area Types form;

2.

The Shape File column identifies the shape file associated
with each sub-area type; and
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3.

The ID Field column lists the field in each shape file containing
the unique identifier for each sub-area.

G.7.4 Area Labels
Area Labels

The Area Labels section provides the following information:
1.

The Area Type column lists the sub-area types specified on the
Define Sub-area Types form;

2.

The Area Name(s) column lists area names associated with
each area type, as defined on the Define Area Labels form or
in the sub-area shape files; and

3.

The UAZ Value lists the UAZ value associated with each subarea.

G.7.5 Measurement Units
Measurement
Units
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The Measurement Units section provides the following information,
as defined on the Define Measurement Units form:
1.

The UNION Area Field: value identifies field in the UNION
file which stores the areas for each UAZ;

2.

The UNION Units: value identifies the measurement units used
in the UNION file; and

3.

The UAZ Units: value identifies the measurement units used in
the UAZ file.
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H: Project Report
Overview
After entering the required information for the Project | Values option,
you can use the Project | Reports | Project option to view the Project
Report that reports the all of the project values you specified. It is a good
idea to review this report carefully after entering all of the values to be
sure they are correct. This is particularly useful because it allows you to
identify and correct any errors before creating the What if? scenarios.
The Project Report is divided the following major sections:
1.

Report Header;

2.

Current Information

3.

Past Information; and

4.

Projected Information.

The contents of each section are described briefly below.

H.1 Report Header
As illustrated below, the report header identifies:
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The name of the project;



The location of the project;



The date on which the project was created; and



The date on which the Project Report was printed.
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H.2 Current Information
The Current Information portion of the report contains five sections.
The contents of each section are described briefly below.

H.2.1 Current Land Use Information
Current Land Use
Information

The Land Use section reports the current area (in acres or hectares)
for all land uses, as specified on the Current | Land Uses sheet. The
values are for the employment data area, i.e., the area for which the
employment data are provided on the Current | Employment sheet.

H.2.2 Current Residential Information
Current
Residential
Information
Current Housing
Units Information
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The Residential section contains two sub-sections: the Housing Units
section and the Group Quarters section.

H.2.2.1 Current Housing Units Information
The Housing Units section reports the information that is provided on
the Current | Residential | Housing Units sheet. The following
information is provided for each housing type:


Number of housing units;



Vacancy rate;



Area (in acres or hectares);



Density (housing units per acre).

H: Project Report

H.2.2.2 Current Group Quarters Information
Current Group
Quarters
Information

The Group Quarters section reports the information that is provided
on the Current | Residential | Group Quarters sheet. The
following information is provided for each type of group quarters
population:


Population;



Area (in acres or hectares);



Density (persons per acre).

H.2.3 Current Employment Information
Current
Employment
Information

The Employment section reports the current employment in each
employment sector, as provided on the Current | Employment sheet..

H.2.4 Current Preservation Information
Current
Preservation
Information

The Preservation section reports the current area (in acres or hectares)
for each preservation land use, as provided on the Current |
Preservation sheet.

H.2.5 Current Local Information
Current Local
Information

The Local section reports the following information for the local land
uses in each political jurisdiction, as provided on the Current | Local
sheet.:


Current population;



Current area; and



Current density (persons per acre or hectare).

H.3 Past Information
The Past Information portion of the report contains two sections. The
contents of each section are described briefly below.

H.3.1 Past Population Information
Past Population
Information

H: Project Report

The Population section reports the following information that was
provided on the Past | Population sheet:


Observation year;



Total population;



Group quarters population;



Number of households; and



Average household size.
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H.3.2 Past Employment Information
Past Employment
Information

The Employment section reports the observed population in each
employment sector, as provided on the Past | Employment sheet.

H.5 Projected Information
The Projected Information portion of the report contains two
sections. The contents of each section are described briefly below.

H.5.1 Projected Population Information
Projected
Population
Information

The Population section reports the following information for each
non-trend population projection, as provided on the Projected |
Population forms:


Total population in each projection year;



Group quarters population in each projection year; and



Average household size in each projection year.

H.5.2 Projected Employment Information
Projected
Employment
Information
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The Employment section reports the projected employment by sector
for each non-trend employment projection, as provided on the
Projected | Employment forms.

H: Project Report

I: UAZ Report
Overview
After using the Setup program to create a What if? project, you can use
the What if? program’s Project | Reports | UAZ option to view the
UAZ Report which describes the contents of the project’s UAZ file. The
contents of this report are particularly useful if you wish to create your
own GIS maps showing the results of the What if? suitability and
allocation analyses as described in Chapter 10.
The UAZ Report is divided into following major sections, each
describing a different portion of the UAZ data file:
1.

Report Header;

2.

Current and Future Land Use Fields;

3.

Land Uses;

4.

Suitability Factors;

5.

Suitability Scores;

6.

Infrastructure Controls;

7.

Land Use Controls;

8.

Growth Patterns;

9.

Sub-Areas Information; and

10. Other Information.
The contents of each section are described briefly below.

I.1 Report Header
As illustrated below, the report header identifies:

I: UAZ Report

1.

The name of the project;

2.

The location of the project;

3.

The date on which the project was created; and

4.

The date on which the UAZ Report was printed.
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I.2 Existing and Future Land Use Fields
The Existing and Future Land Use Fields section identifies the
UAZ fields that contain the current and future land uses. For example,
the report records that existing land uses for the base year (2005 for the
Demonstration projects) are stored in the ELU column; the projected land
uses for the first projection year (2010) are stored in the ALU_1 field;
and so on.

I.3 Land Uses
The Land Uses section contains two sub-sections, labeled “Current
Land Uses,” and “Future Land Uses.”

I.3.1 Existing Land Uses
Existing Land
Uses
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The Existing Land Uses section provides the following information:
1.

The UAZ Field: value indicates that the existing land use
information is stored in the ELU field;

2.

The UAZ Value column lists all of the numeric values in the
ELU field; and

I: UAZ Report

3.

The Existing Land Use column lists the existing land use
label for each ELU value, as defined on the Define Land
Uses | Existing sheet.

Note that the existing land use values are always less than 100.

I.3.2 Future Land Uses
Future Land Uses

The Future Land Uses section provides the following information:
1.

The UAZ Fields: value indicates that the future land use
information is stored in the ALU_x fields, i.e., ALU_1 to
ALU_99;

2.

The UAZ Value column lists all of the numeric values in the
ALU fields;

3.

The Land Use column lists the label for each ALU value, as
defined on the Define Land Uses | Allocation sheet; and

4.

The Current/New Use column indicates whether each use is a
current use which has not changed since the base year or a new
use whose land use has changed during the allocation process.

Note that the new land use values are always greater than 200.

I.4 Suitability Factors
The Suitability Factors section contains a number of sub-sections, one
for each suitability factor considered in the project.
The following information is provided in each section:
1.

The Suitability Factor: value indicates the suitability factor to
which each section corresponds, as defined on the Define
Suitability Factors form;

2.

The UAZ Field: value indicates the UAZ field that stores the
information for this suitability factor;

3.

The UAZ Value column lists all of the numeric values in the
suitability factor’s UAZ field; and

4.

The Factor Type column lists the factor type label for each
UAZ value, as defined as defined on the corresponding sheet of
the Define Suitability Factor Labels form.

I.5 Suitability Scores
The Suitability Scores section contains two sub-sections that identify
the suitability score fields and the suitability score values.

I: UAZ Report
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I.5.1 Suitability Score Fields
Suitability Score
Fields

The suitability score fields section provides the following information:
1.

The Land Use column lists the suitability land uses, as
defined on the Define Land Uses | Suitability sheet; and

2.

The UAZ Field column lists the UAZ field in which the
computed suitability scores for each suitability land use is
stored.

I.5.2 Suitability Score Values
Suitability Score
Values

The suitability score values section provides the following information:
1.

The UAZ Value column lists the values in the suitability score
UAZ fields; and

2.

The Suitability Value column lists the suitability value for
each UAZ value. For instance, all UAZs with a suitability score
of –99 are Not Developable; UAZs with a suitability score of
-98 are Undefined; and so on.

I.6 Infrastructure Controls
The Infrastructure Controls section contains a series of sub-sections,
one for each infrastructure control considered in the project.
The following information is provided in each section:
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1.

The Infrastructure Control: value identifies the
infrastructure controls that are associated with this
infrastructure, as defined on the Define Allocation Controls
| Infrastructure Plans sheet;

2.

The Infrastructure Type: value identifies the infrastructure
type, as defined on the Define Allocation Controls |
Infrastructure Controls sheet;

3.

The UAZ Field: value identifies the field in the UAZ file that
stored the information for this type of infrastructure;

4.

The UAZ Value column lists the values in the infrastructure
control’s UAZ field; and

5.

The Year Provided column identifies the years in which the
infrastructure will be provided for each UAZ value, as defined
on the Define Allocation Controls | Infrastructure
Provided sheet.
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I.7 Land Use Controls
The Land Use Controls section contains a series of sub-sections, one
for each land use control considered in the project.
The following information is provided in each section:
1.

The Land Use Control: value identifies the land use control,
as defined on the Define Allocation Controls | Land Use
Controls sheet;

2.

The UAZ Field: value identifies the field in the UAZ file that
stored the information for this land use control;

3.

The UAZ Value column lists the values in the land use
control’s UAZ field; and

4.

The Planned Land Use column identifies the planned land
use for each UAZ value, as defined on the Define Land Uses
| Planned sheet.

I.8 Growth Patterns
The Growth Patterns section contains a series of sub-sections, one for
each growth pattern considered in the project.
The following information is provided in each section:
1.

The Growth Pattern: value identifies the growth pattern label,
as defined on the Define Allocation Controls | Growth
Patterns sheet;

2.

The UAZ Field: value identifies the field in the UAZ file that
stores the information for each growth pattern;

I.9 Sub-Areas
The Sub-Areas section contains one or more sub-sections. The first
sub-section provides information on the required political sub-areas.
Other sub-sections provide information on any other sub-areas that are
defined in the project.
The following information is provided in each section:

I: UAZ Report

1.

The Sub-Area Type: value identifies the sub-area type, as
defined in Section 4.16.4 Defining Analysis Area;

2.

The UAZ Field: value identifies the field in the UAZ file that
stored the information for this type of sub-area;

3.

The UAZ Value column lists the values in the sub-area’s UAZ
field; and

4.

The Sub-Area column identifies the label for each sub-area, as
defined on the corresponding sheet of the Define Sub-area
Labels form.
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I.10 Other Information
The Other Information section contains two columns of information.
The first column, labeled UAZ Field, lists nine UAZ fields. The second
column, labeled Variable, identifies the variable that is stored in the
associated UAZ field. The following UAZ fields are listed:
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ED_LABEL. This field lists the enumeration district label as
defined on the Setup program’s Define Enumeration
District Information form;



UAZ_POP. This field lists the current residential population in
each UAZ;



UAZ_HH. This field lists the current number of households in
each UAZ;



UAZ_HU. This field lists the current number of housing units
in each UAZ;



UAZ_VAC. This field lists the number of vacant housing units
in each UAZ;.



UAZ_GQ. This field lists the group quarters population in each
UAZ.



UAZ_AREA. This field lists the area in each UAZ.



RND_NUM. This field lists a series of random numbers that
can be used to allocate the projected land uses demands in a
random pattern.



UAZ_EMPxx. These fields list the estimated current
employment in each employment sector. Thus, for example, the
UAZ_EMP01 field contains the estimated current employment
in the first employment sector in each UAZ.
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J: Data Requirements and Sources
Overview
What if? has been designed to accommodate the variety of data sets that
are available for different locations in the United States and around the
world. As a result, the GIS and other data that are required to use the
program are dependent on the data that are available for your study area,
the size of your study area, and the information that you wish to obtain
from your analysis. The sources for the required data are also dependent
on the nature of your study area.
This Appendix begins by identifying the various What if? analysis,
analysis area, and projection options. It then identifies the GIS,
population and employment data that are required for each option. It
concludes by identifying sources for some of the required data for
locations in the United States.

J.1 What if? Analysis Options
What if? provides four analysis options that allow you to customize the
program to the kinds of data that are available for your study area. These
four options—the Suitability analysis option, the Land Use analysis
option, the Land Use/Population analysis option, and the Land
Use/Population/ Employment analysis option—are described briefly
below.

J.1.1 Suitability Analysis Option
Suitability
Analysis Option

The Suitability analysis option allows you to quickly and easily produce
maps and reports showing the relative suitability of different locations in
your study area for accommodating future land uses.
The information that is provided by this option is illustrated with the
Suitability Demonstration project that is included in the sample data set,
as described in Section 7.6 Viewing Suitability Outputs.
The setup information that is required to create projects for this option is
illustrated with the Suitability demo.wif file that is included in the sample
data set.

J: Data Requirements and Sources
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J.1.2 Land Use Analysis Option
Land Use Analysis
Option

The Land Use analysis option allows you to produce: (1) the suitability
maps and reports provided by the Suitability analysis option; and (2)
maps showing the projected land uses for up to five projection years and
for build out. It also allows you to produce reports and shape files
reporting the projected land uses for sub-areas you define such as census
enumeration districts, political jurisdictions, and traffic analysis zones
(TAZs).
The information that is provided by this option is illustrated with the
Land Use Demonstration project that is included in the sample data set,
as described in Section 9.7.1 Viewing Projected Land Use Maps, Section
9.7.4.2 Viewing Projected Land Use Information, and Section 9.7.6.1
Viewing Projected Land Uses for Sub-areas.
The setup information that is required to create projects for this option is
illustrated with the Land Use demo.wif file that is included in the sample
data set.

J.1.3 Land Use/Population Analysis Option
Land Use/
Population
Analysis Option

The Land Use/Population analysis option provides: (1) the suitability
maps and reports provided by the Suitability analysis option; (2) all of
the information for the Land Use analysis option; and (3) reports and
shape files reporting the following projected information for the subareas you define:


Total population;



Group quarters population;



Number of households;



Number of housing units;



Number of vacant housing units;



Vacancy rate; and



Average household size.

The projected population information that is provided for this analysis
option is illustrated with the Population Demonstration project that is
included in the sample data set, as described in Section 9.7.4.3 Viewing
Projected Population Information and Section 9.7.6.2 Viewing Projected
Population for Subareas.
The setup information that is required to create projects for this option is
illustrated with the Population demo.wif file that is included in the
sample data set.
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J.1.4 Land Use/Population/Employment Analysis
Option
Land Use/
Population/
Employment
Analysis Option

The Land Use/Population/Employment analysis option allows you to
produce: (1) the suitability maps and reports provided by the Suitability
analysis option; and (2) all of the projected land use and population
information provided by the Land Use and Land Use/Population analysis
options. In addition, it allows you to produce reports and shape files
reporting the projected employment for up to 20 employment sectors, by
place of work, for the sub-areas you define.
The projected employment information that is provided for this option is
illustrated with the Demonstration project that is included in the sample
data, as described in Section 9.7.4.4 Viewing Projected Employment
Information and Section 9.7.6.3 Viewing Projected Employment for
Subareas.
The setup information that is required to create projects for this option is
illustrated with the Demonstration.wif file that is included in the sample
data set.

J.2 Analysis Area Options
Three different kinds of analysis areas can be identified for applying
What if?—study areas, sub-areas, and employment data areas. These
spatial units are described briefly below.

J.2.1 Study Area
Study Area

The most fundamental spatial unit for applying What if? is the study
area to which the model is being applied. The study area can correspond
to:


Entire states;



Multi-county areas;



A single county;



Sub-county political units such as townships, towns, or parishes;



Administrative units such as taxing districts and school districts;
or



User-defined analysis areas such as drainage basins or
transportation study areas.

The projected population and employment for the study area are
converted into the equivalent land use demands in the What if? Demand
option. These study-area-wide land use demands are then allocated to
different locations in the study area by the What if? Allocation option to
project future land use, population, and employment patterns.
Thus, for example, if the study area is a county, the What if? Demand
option will provide options for specifying the county’s projected
J: Data Requirements and Sources
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population and employment. The selected county-wide population and
employment projections will then be used to project future land uses,
population and employment for different locations within the county.
Similarly, if the study area is a multi-county area, population and
employment projections for the multi-county area will be used to project
the land uses, population and employment for different parts of the
region. And if the study area is a sub-county area, e.g., a township, the
projected population and employment values will be for the township and
future land uses, population and employment will be projected for
different locations in the township.
The study area is defined in the Setup program’s Define Analysis
Areas | Study Area form, as described in Section 4.16.4.1 Defining
Study Area.

J.2.3 Sub-areas
Sub-areas

As its name suggests, a What if? sub-area is a sub-unit of the study area
for which more localized information is desired. The sub-areas can
include:


Counties when the study area is a state or a multi-county area;



Census enumeration districts such as census tracts or block
groups;



Sub-county political units such as townships, towns, or
parishes;



Sub-county administrative units such as taxing districts and
school districts; or



Other user-defined areas such as traffic analysis zones (TAZs)
or drainage basins.

The sub-areas are defined in the Setup program’s Define Sub-Areas
option, as described in Section 4.16.3 Defining Sub-Areas.

J.2.3 Employment Data Area
Employment Data
Area

The employment data area is a county or multi-county area for which
employment data are available. If the study area is a county or multicounty region, the employment data area will normally be identical to
the study area. If the study area is a sub-county area, e.g., a township or
a drainage basin, the employment data area will generally be the county
(or counties) in which the study area is located.
The employment data area is defined in the Setup program’s Define
Analysis Areas | Employment Area form, as described in Section
4.16.4.2 Defining Employment Data Area. If the study area is a county
or a multi-county area, the employment data area will be identical to the
study area, as described in Section 4.16.4.1 Defining Study Area.
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J.3 Projection Options
What if? provides two approaches for projecting the residential
population and employment that that determine the future demand for
different land uses.
Trend Projection
Option
Non-trend
Projection Option

The trend projection option converts user-specified population and
employment values for the past (e.g., for 1990 and 2000) into population
and employment projections for the future
The non-trend projection option allows you to enter previously defined
population and employment projections. This option may be useful
when forecasts for the area’s growth are available and you want to
consider the implications these values would have on the area’s future
development patterns.
The Setup program’s Define Projections option, described in Section
4.14 Defining Projections, can be used to define whether one—or
both—of these options should be used to project future land use,
population and employment patterns.

J.4 Required GIS Data
J.4.1 Suitability Analysis GIS Data
Suitability
Analysis GIS Data

The Suitability analysis option requires the following GIS layers:


A layer reporting the current land uses in the study area for up
to 30 land uses, as described in Section 3.2.1.1 Existing Land
Use Layer;



Up to 20 suitability layers that can be used to determine the
suitability of land to accommodate future land use demands, as
described in Section 3.2.1.2 Suitability Layers.

The Suitability analysis option can also accommodate up to ten optional
display layers that can be used to create more attractive and informative
maps, as described in Section 3.2.1.3 Display Layers.

J.4.2 Land Use Analysis GIS Data
Land Use Analysis
GIS Data

The Land Use analysis option requires the current land use and
suitability analysis layers required by the Suitability analysis option. In
addition, it can accommodate the following optional GIS layers
described in Section 2.2 Land Use Analysis Layers:
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Infrastructure control layers;



Land use control layers



Growth pattern layers; and



Sub-area boundary layers.
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The current land use layer must include a land use for each of the
residential land uses to be considered in the analysis, i.e., one or more
residential land use and one or more group quarters land uses if this
population is to be considered in your analysis.
The current land use layer must also include a land use for any
employment-related land uses, e.g., industrial, retail, and commercial
land uses that are to be considered in your analysis. Thus, for example, if
you wish to project the residential population and employment for your
study area you must include one or more residential land use and one or
more employment-related land use.

J.4.3 Land Use/Population Analysis GIS Data
Land Use/
Population
Analysis GIS Data

This option requires all of the data required for Suitability analysis
option and can accommodate the optional layers for the Land Use
analysis option. In addition, it requires the population and housing data
layer, described in Section 3.2.3 Population Data Layer.

J.4.4 Land Use/Population/Employment GIS Data
Land Use/
Population
/Employment
Analysis GIS Data

This option requires all of the data required for the Land Use/Population
analysis option. It also requires an additional employment data layer,
described in Section 3.2.4 Employment Data Layer. The contents of the
employment data layer are described briefly in Section J.6.4 Required
Land Use/Population/Employment Analysis Employment Data, below.

J.5 Required Population Data
J.5.1 Required Suitability Analysis Population Data
Required
Suitability
Analysis
Population Data

The Suitability analysis option requires no population data.

J.5.2 Required Land Use Analysis Population Data
Required Land
Use Analysis
Population Data

The land use and population data that are required for the Land Use
analysis option is dependent on the analysis area and projection option
used in your study. The data that are required for the various options are
described briefly below.

J.5.2.1 Current Land Use Data
Current Land Use
Data

The first piece of required of information is the current area for all land
use areas in the employment data area.. If the study area in identical to
the employment data area, e.g., if the study area is a county or multicounty area, the current land use values will be automatically computed
and displayed on the Project | Values | Current | Land Uses sheet.
If the study area is part of the employment data area, e.g., if the study
area is a sub-county area, the current land uses for the employment data
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area must be specified on the Project | Values | Current | Land
Uses sheet, as described in Section 5.2.1.1 Specifying Current Land
Use Information.

J.5.2.2. Current Housing Units Data
Current Housing
Units Data

The second piece of current information that must be provided is the
current number of housing units, by housing type, and the current
vacancy rate by housing type for the study area. The procedures for
specifying these values on the What if Project | Values | Current |
Housing Units option are described in Section 5.2.1.2 Specifying
Current Housing Units Information.

J.5.2.3 Past Population Data
Past Population
Data

As pointed out in Section J.3 Projection Options, the What if? trend
projection option projects future population and employment values
from past values for these variables. As a result, if you are using the
trend projection option, you must specify the following population
values for two or three past years:


Total population



Group quarters population;



Number of households; and



Average household size.

This information is not required if you are not using the trend projection
option.
The past population information must be provided for the study area.
Sources of these data for the United States are identified in Section
J.7.2.1 Past Population Data Sources, below.
The procedures for specifying these values with the What if? Project |
Values | Past | Population option are described in Section 5.2.3.1
Specifying Past Population Data.

J.5.2.4 Projected Population Data
Projected
Population Data

As pointed out in Section J.3 Projection Options, the What if? non-trend
projection option allows you to derive future land use demands from
population and employment projections that have been obtained from an
external source, e.g., from official forecasts for the area’s growth.
As a result, if you are using the non-trend projection option, you must
specify the following population values for the study area in each
projection years:
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Total population



Group quarters population; and



Average household size.
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This information is not required if you are not using the non-trend
projection option.
The procedures for specifying these values with the What if? program’s
Project | Values | Projected | Population option are specified in
Section 5.2.4.1 Specifying Projected Population Information.

J.5.3 Required Land Use/Population Analysis
Population Data
Required Land
Use/Population
Analysis
Population Data

The Land Use/Population analysis option requires all of the current,
past, and future population data required by the Land Use analysis
option, as described in Section J.5.2 Required Land Use Analysis
Population Data, above.
In addition, this options requires current information for the following
variables for smallest available enumeration districts, e.g., for block
groups in the United States:


Total population;



Number of households;



Number of housing units; and



Group quarters population.

These data must be provided for the same year as the current land use
information described in Section J.4.2 Land Use Analysis GIS Data,
above. A source of these data for all parts of the United States is
identified in Section J.7.2.2 Current Small-Area Population Data
Sources, below.

J.5.4 Required Land Use/Population/Employment
Analysis Population Data
Required Land
Use/Population
/Employment
Analysis
Population Data

The Land Use/Population/Employment analysis option requires:


All of the current, past, and future population data required by
the Land Use analysis option, as described in Section J.5.2
Required Land Use Analysis Population Data, above; and



All of the current small-area population and housing data
required by the Land Use/Population analysis option, as
described in Section J.5.3 Required Land Use/Population
Analysis Population Data..

J.6 Required Employment Data
J.6.1 Required Suitability Analysis Employment
Data
Required
Suitability
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The Suitability analysis option requires no employment data.
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Analysis
Employment Data

J.6.2 Required Land Use Analysis Employment
Data
Required Land
Use Analysis
Employment Data

The land use and employment data that are required for the Land Use
analysis option is dependent on the analysis area and projection option
used in your study. The data that are required for the various options are
described briefly below.

J.6.2.1 Current Land Use Data
Current Land Use
Data

The first piece of required of information is the current area for all land
use areas in the employment data area, as described in Section J.4.2
Land Use Analysis GIS Data, above.

J.6.2.2 Current Employment Data
Current
Employment Data

The second piece of information that must be provided is the current
employment by employment sector for the employment data area.
If the study area is identical to the employment data area, e.g., if the
study area is a county or multi-county area, the current employment will
be automatically computed and displayed on the Project | Values |
Current | Employment sheet. If the study area is a portion of the
employment data area, the current employment data for the employment
data area must be specified on this sheet, as described in Section 5.2.1.3
Specifying Current Employment Information

J.6.2.3 Past Employment Data
Past Employment
Data

The What if? trend projection option projects future population and
employment values from values for the past. As a result, if you are
using the trend projection option, you must specify the employment by
sector for two or three past years. This information is not required if you
are not using the trend projection option.
The past employment information must be provided for the employment
data area, i.e., for county or multi-county region for which these data are
available. Sources of these data for the United States are identified in
Section J.7.3.1 Past Employment Data Sources, below.
The procedures for specifying these values with the What if? Project |
Values | Past | Employment option are specified in Section 5.2.3.2
Specifying Past Employment Data.

J.6.2.4 Projected Employment Data
Projected
Employment Data

As pointed out in Section J.3 Projection Options, the What if? non-trend
projection option allows you to derive future land use demands from
population and employment projections that have been obtained from an
external source, e.g., from official forecasts for the area’s growth.
As a result, if you are using the non-trend projection option, you must
specify the employment by sector for the employment data area in each
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projection years. This information is not required if you are not using the
non-trend projection option.
The procedures for specifying these values with the What if? program’s
Project | Values | Projected | Employment option are described in
Section 5.2.4.2 Specifying Projected Employment Information.

J.6.3 Required Land Use/Population Analysis
Employment Data
Required Land
Use/ Population
Analysis
Employment Data

The Land Use/Population analysis option requires all of the current,
past, and future employment data required by the Land Use analysis
option, as described in Section J.6.2 Required Land Use Analysis
Employment Data, above.

J.6.4 Required Land Use/Population/Employment
Analysis Employment Data
Required Land
Use/Population/
Employment
Analysis
Employment Data

The Land Use/Population/Employment analysis option requires all of
the current, past, and future employment data required by the Land Use
analysis option, as described in J.6.2 Required Land Use Analysis
Employment Data
In addition, this options requires current employment information for the
smallest available enumeration districts, e.g., for block groups in the
United States. These data must be provided for the same year as the
current land use information described in Section J.4.2 Land Use
Analysis GIS Data, above. A source of these data for the United States
is identified in Section J.7.3.2 Current Small-Area Employment Data
Sources, below.

J.7 Data Sources
This section briefly describes sources for the GIS, population and
employment data for the United States that are required for the various
analysis options described previously.

J.7.1 GIS Data Sources
GIS Data Sources

Most of the GIS data required to use What if? can be obtained from local
data sources. However, the following GIS data sets can also be used to
obtain data for the United States that may not be available locally.

J.7.1.1 Digital Elevation Model Data
Digital Elevation
Model Data
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GTOPO30 is a global digital elevation model (DEM) developed by the
U.S. Geological Survey (USGS) that provides uniformly spaced
elevation data in a raster GIS format. These data can be used with
ArcGIS and other GIS tools to produce a slope layer for any location in
the world. The elevation data in GTOPO30 cover the entire globe at an
interval of 30-arc seconds (approximately 1 kilometer). Further
information on this data set is available from the USGS Web site:
J: Data Requirements and Sources

http://edc.usgs.gov/products/elevation/gtopo30/gtopo30.html.

J.7.1.2 Floodplain Data
Floodplain Data

The Federal Emergency Management Agency’s (FEMA) Q3 Flood Data
was developed by electronically scanning the maps of the existing paper
Flood Insurance Rate Maps (FIRMs) for the United States. The FEMA Q3
data include 100-year and 500-year (1% and 0.2% annual chance) floodplain
areas, Zone V areas, and certain floodway areas. Further information on this
data set is available from the FEMA Map Service Center:
http://msc.fema.gov..

J.7.1.3 Wetlands Data
Wetlands Data

The National Wetlands Inventory (NWI) digital data files record the
wetlands locations and classifications defined by the U.S. Fish and
Wildlife Service. This dataset is available in 7.5 minute by 7.5 minute
blocks containing ground planimetric coordinates of wetlands point,
line, and area features and wetlands attributes.
The NWI Web site provides data for approximately 42 percent of the
conterminous U.S. Additional data for 13 percent of Alaska, all of
Hawaii and portions of Puerto Rico and the U.S. Trust Territories will be
available soon. Further information on this data set is available at:
http://wetlandsfws.er.usgs.gov/NWI/download.html.

J.7.1.4 Land Cover Data
Land Cover Data

The National Land Cover Database 2001 (NLCD 2001) is being
compiled for all 50 states and Puerto Rico from
http://www.mrlc.gov/Landsat 7 satellite imagery. The completed land
cover layers are available for download on the Multi-Resolution Land
Characteristics (MRLC) consortium website
http://www.mrlc.gov/mrlc2k_nlcd.asp.

J.7.2 Population Data Sources
Population Data
Sources

As was pointed out in Section J.5 Required Population Data, the
population data that are required to use What if? is dependent on the
analysis, study area, and projection options to be used in your analysis.
The required information on current land uses, current housing units,
and the projected population will only be available from local data
sources. Sources for the other two required population data sets are
described briefly below.

J.7.2.1 Past Population Data Sources
Past Population
Data Sources

As was pointed out in Section J.5 Required Population Data, the Land
Use, Land Use/Population, and Land Use/Population/ Employment
analysis options require the following information for two or three past
years if the trend projection option is being used:
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Group quarters population;



Number of households; and



Average household size.

This information is not required if you are not using the trend projection
option.
These data are readily available for counties and sub-county areas for
1990 and 2000 from the U.S. Bureau of the Census Summary File 1 (SF
1) 100-Percent Data that can be accessed from the Bureau’s American
FactFinder Web site: http://factfinder.census.gov. Data for previous
decennial censuses are available on paper from the U.S. Bureau of the
Census depository libraries located at most universities.

J.7.2.2 Current Small-Area Population Data Sources
Current SmallArea Population
Data Sources

As was pointed out in Section J.5 Required Population Data, the Land
Use/Population and Land Use/Population/ Employment options require
the following information for the smallest available enumeration
districts, e.g., for block groups in the United States:


Total population;



Number of households;



Number of housing units; and



Group quarters population.

These data must be provided for the same year as the current land use
information described in Section J.4.2 Land Use Analysis GIS Data,
above.
As pointed out in Section C.1 Obtaining Population and Employment
Data, these data can be purchased for census tracts or block groups for all
counties in the United States from What if? Inc.

J.7.3 Employment Data Sources
Employment Data
Sources

As was pointed out in Section J.6 Required Employment Data, the
employment data that are required to use What if? is dependent on the
analysis, study area, and projection options to be used in your study area.
The required information on the current land uses and the projected
employment will only be available from local data sources. Sources for
the other two required employment data sets are described briefly below.

J.7.3.1 Past Employment Data Sources
Past Employment
Data Sources
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As was pointed out in Section J.6 Required Employment Data, the Land
Use, Land Use/Population, and Land Use/Population/ Employment
options require employment information for all employment-related land
uses for two or three past years if the trend projection option is being
used: This information is not required if you are not using the trend
projection option.
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The U.S. Bureau of the Census’s County Business Patterns report series
has provides the required employment data for all counties in the U.S. on
an annual basis since 1964. Unfortunately, the series does not provide
data on self-employed individuals, employees of private households,
railroad employees, agricultural production employees, and most
government employees. The County Business Patterns program has been
tabulated on a North American Industry Classification System (NAICS)
basis since 1998. Data for 1997 and earlier years are based on the
Standard Industrial Classification (SIC) System.
County Business Pattern data for all counties in the United States for
1988 through 2004 are available for downloading from the Web at:
http://www.census.gov/epcd/cbp/download/cbpdownload.html. Data for
previous years are available on paper from the U.S. Bureau of the Census
depository libraries located at most universities.

J.7.3.2 Current Small-Area Employment Data Sources
Current SmallArea Employment
Data Sources

As was pointed out in Section J.6.4 Required Land
Use/Population/Employment Analysis Employment Data, the Land
Use/Population/Employment data option requires current information on
the employment by sector for small areas such as block groups.
As pointed out in Section C.1 Obtaining Population and Employment
Data, the required employment data for 19 NAICS employment sectors
for block groups or census tracts for all counties in the United States can
be purchased from What if? Inc.
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Overview
What if? has been designed to accommodate the variety of data sets that
are available for different locations in the United States and around the
world. As a result, the GIS and other data that are required to use the
program are dependent on the data that are available for your study area,
the size of your study area, and the information that you wish to obtain
from your analysis. The sources for the required data are also dependent
on the nature of your study area.
This Appendix reviews the analysis and Setup program options that you
can use to adapt What if? to your study area and application. It also
provides references to the more complete discussions of these topics in
the remainder of the User Guide.
The discussion begins by identifying the analysis options, analysis area
options, and projection options that are available in What if? 2.0. It then
describes the GIS, population and housing, and employment data that are
required to use each analysis option. The discussion concludes by briefly
describing the Setup program options that must be used for each option.

K.1 Analysis Options
As pointed out in Section J.1, What if? provides four analysis options
that allow you to customize the program to the kinds of data that are
available for your study area.

K.1.1 Suitability Analysis Option
Suitability
Analysis Option
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The Suitability analysis option allows you to produce maps and reports
showing the relative suitability of different locations for accommodating
future land uses.
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K.1.2 Land Use Analysis Option
Land Use Analysis
Option

The Land Use analysis option also provides maps showing the projected
land uses for up to five projection years and for build out. It also allows
you to produce reports and shape files reporting the projected land uses
for the study area and for sub-areas you define such as census
enumeration districts, political jurisdictions, and traffic analysis zones
(TAZs).

K.1.3 Land Use/Population Analysis Option
Land Use/
Population
Analysis Option

The Land Use/Population analysis option also provides reports and shape
files reporting the following information for each projection year for
your study area and sub-areas: (1) total population;(2) group quarters
population; (3) number of households; (4) number of housing units; (5)
number of vacant housing units; (6) vacancy rate; and (7) average
household size.

K.1.4 Land Use/Population/Employment Analysis
Option
Land Use/
Population/
Employment
Analysis Option

The Land Use/Population/Employment analysis option also provides
reports and shape files reporting the projected employment, by place of
work, for up to 20 employment sectors for your study area and sub-areas.

K.2 Analysis Area Options
As pointed out in Section J.2, three types of analysis areas are used with
What if?.

K.2.1 Study Area
Study Area

The What if? study area can correspond to: (1) an entire state; (2) a
county or multi-county region; (3) a political unit such as a city or
township; (4) an administrative units such as a taxing districts; or (5) a
user-defined area such as a drainage basin a Metropolitan Planning
Organization (MPO) region.
The projected study area residential population and employment are
allocated to different locations in the study area to project future land use,
population, and employment patterns.

K.2.2 Sub-areas
Sub-areas
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The What if? sub-areas can include: (1) counties when the study area is a
state or a multi-county area; (2) census enumeration districts; (3) subcounty political units such as townships; (4) sub-county administrative
units such as taxing districts and school districts; or (5) other userdefined areas such as traffic analysis zones (TAZs) or drainage basins.
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K.2.3 Employment Data Area
Employment Data
Area

The employment data area is a county or multi-county area for which
current employment data are available. If the study area is a county or
multi-county region, the employment data area will normally be
identical to the study area. If the study area is a sub-county area, e.g., a
township or a drainage basin, the employment data area will generally
be the county (or counties) in which the study area is located.

K.3 Projection Options
As pointed out in Section J.3, What if? provides two approaches for
projecting the residential population and employment that determine the
future demand for different land uses.

K.3.1 Trend Projection Option
Trend Projection
Option

The trend projection option converts user-specified population and
employment values for the past (e.g., for 1990 and 2000) into population
and employment projections for the future.

K.3.2 Non-Trend Projection Option
Non-Trend
Projection Option

The non-trend projection option allows you to enter previously defined
population and employment projections for the future.

K.4 Required GIS Data
The following GIS data layers are required for each analysis option.

K.4.1 Suitability Analysis Option
Suitability
Analysis Option

The Suitability analysis option requires the following GIS layers for the
study area:


A layer reporting the current land uses for up to 30 land uses;
and



Up to 20 suitability layers.

K.4.2 Land Use Analysis Option
Land Use Analysis
Option

The Land Use analysis option requires the current land use and suitability
analysis layers required by the Suitability analysis option
The current land use layer must include a land use for all:
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Housing types (i.e., for each housing density class)



Types of group quarters facilities; and



Employment-related uses.

K: Analysis and Setup Options

K.4.3 Land Use/Population Analysis Option
Land Use/
Population
Analysis Option

This option requires all of the data required for the Suitability and Land
Use analysis options. In addition, it requires the population and housing
data layer for the study area described in Section 3.2.3.

K.4.4 Land Use/Population/Employment Option
Land Use/
Population
/Employment
Analysis Option

This option requires all of the data for the Land Use/Population analysis
option. It also requires an additional employment data layer for the
employment data area, described in Section 3.2.4.
If the study area is different from the employment data area, e.g., if the
study area is a sub-county area, this option also requires a current land
use layer for the employment data area. The employment data area land
uses must correspond to those for the study area.

K.5 Required Population and Housing Data
As described more fully in Section J.5, the following population and
housing data are required for each analysis option.

K.5.1 Suitability Analysis Option
Suitability
Analysis Option

The Suitability analysis option requires no population and housing data.

K.5.2 Land Use Analysis Option
Land Use Analysis
Option

The population and housing data that are required for the Land Use
analysis option are dependent on the projection option used in your
study, as described briefly below.

K.5.2.1. Current Housing Units Data
Current Housing
Units Data

The first piece of required information is an estimate for the current
number of housing units, by housing type, and the current vacancy rate
by housing type for the study area.
This information is required for both projection options.

K.5.2.2 Past Population Data
Past Population
Data

You must specify the following population values for two or three past
years for the study area if you are using the trend projection option:


Total population



Group quarters population;



Number of households; and



Average household size.

Sources of these data for the United States are identified in Section
J.7.2.1.
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This information is not required if you are not using the trend projection
option.

K.5.2.4 Projected Population Data
Projected
Population Data

You must specify the following population values for the study area in
each projection years if you are using the non-trend projection option:


Total population



Group quarters population; and



Average household size.

This information is not required if you are not using the non-trend
projection option.

K.5.3 Land Use/Population Analysis Option
Land Use/
Population
Analysis Option

The Land Use/Population analysis option requires all of the population
and housing data required by the Land Use analysis option.
In addition, this options requires current information for the following
variables for smallest available enumeration districts, e.g., for block
groups in the United States:


Total population;



Number of households;



Number of housing units; and



Group quarters population.

These data must be provided for the same year as the current land use
information. A source of these data for all of the United States is
identified in Section J.7.2.2.

K.5.4 Land Use/Population/Employment Analysis
Option
Land Use/
Population/
Employment
Analysis Option
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The Land Use/Population/Employment analysis option requires all of
the population and housing data required by the Land Use and Land
Use/Population analysis options.
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K.6 Required Employment Data
As described more fully in Section J.5, the following employment data
are required for each analysis option.

K.6.1 Suitability Analysis Option
Suitability
Analysis Option

The Suitability analysis option requires no employment data.

K.6.2 Land Use Analysis Option
Land Use Analysis
Option

The employment data that are required for the Land Use analysis option
are dependent on the projection option used in your study. The data that
are required for the various options are described briefly below.

K.6.2.1 Current Employment Data
Current
Employment Data

The first piece of required information is the current employment by
employment sector for up to twenty employment sectors for the
employment data area. Sources for these data for the United States are
described in Section J.7.3.1.
This information is required for both projection options.

K.6.2.2 Past Employment Data
Past Employment
Data

If you are using the trend projection option, you must specify the
employment by sector for the employment data area for two or three past
years. Sources for these data for the United States are described in
Section J.7.3.1.
This information is not required if you are not using the trend projection
option.

K.6.2.3 Projected Employment Data
Projected
Employment Data

If you are using the non-trend projection option, you must specify the
employment by sector for the employment data area in each projection
year.
This information is not required if you are not using the non-trend
projection option.

K.6.3 Land Use/Population Analysis Option
Land Use/
Population
Analysis Option
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The Land Use/Population analysis option requires all of the employment
data required by the Land Use analysis option.
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K.6.4 Land Use/Population/Employment Analysis
Option
Land Use/
Population/
Employment
Analysis Option

The Land Use/Population/Employment analysis option requires all of
the employment data required by the Land Use and Land Use/Population
analysis options.
In addition, this options requires current employment information for the
smallest available enumeration districts, e.g., for block groups in the
United States. These data must be provided for the same year as the
current land use information. A source of these data for the United
States is identified in Section J.7.3.2.

K.7 Setup Program Options
The following options should be used in the Setup program for the
various analysis and analysis area options described in Section K.1 and
K.2, above. Unless otherwise indicated, each option must be used for all
of the analysis options.

K.7.1 Define Analysis Option
Define Analysis
Option

As described in Section 4.5, this option is used to specify the analysis
option to be used in your analysis. The analysis option cannot be
changed after the other Setup information has been specified.

K.7.2 Define Land Uses
Define Land Uses

As described in Section 4.6, this option is used to specify the current,
suitability, and planned land uses to be used in your analysis.

K.7.3 Associate Land Uses
Associate Land
Uses

As described in Section 4.7, this option is used to associate the current
land uses with the corresponding suitability and planned uses.
This option is not used for the Suitability analysis option.

K.7.4 Define Suitability Factors
Define Suitability
Factors

As described in Section 4.8, this option is used to specify the suitability
factors (e.g., slopes, soils, and so on) that will be used in the suitability
analysis.

K.7.5 Define Suitability Factor Types
Define Suitability
Factor Types
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As described in Section 4.9, this option is used to define the different
types within each suitability factor, e.g., the different types of slopes
within the slope suitability factor.
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K.7.6 Define Suitability Value Range
Define Suitability
Value Range

As described in Section 4.10, this option is used to specify the range of
values, i.e., 0 to 5, 0 to 9, or 0 to 100, that will be used to specify the
relative importance (“weight”) of different suitability factors and the
relative suitability (“rating”) of different factor types to be used in the
suitability analysis.

K.7.7 Define Enumeration District Information
Define
Enumeration
District
Information

As described in Section 4.11, this option is used to specify the fields in
the UNION file that contain information on the census enumeration
districts (e.g., census tracts) that provide information on the study area’s
current population and employment.
This option is not used for the Suitability and Land Use analysis options.

K.7.8 Define Population Information
Define Population
Information

As described in Section 4.12, this option is used to select the fields from
the UNION file that contain population information for the enumeration
districts in your study area.
This option is not used for the Suitability and Land Use analysis options.

K.7.9 Define Employment Information
Define
Employment
Information

As described in Section 4.13, this option contains three sub-options. The
sub-options that you must use are dependent on your analysis option.
None of the employment information sub-options is required the
Suitability analysis option.

K.7.9.1 Define Employment Sectors
Define
Employment
Sectors

As described in Section 4.13.1, this sub-option is used to define the
employment sectors to be used in your analysis.
This sub-option is required for the Land Use, Land Use/Population, and
Land Use/Population/Employment analysis options.

K.7.9.2 Associating Employment Sectors and Land
Uses
Associating
Employment
Sectors and Land
Uses

As described in Section 4.13.2, this sub-option is used to associate the
employment sectors and land uses to be used in your study, i.e., specify
which the land uses on which different employment types will be
located.
This sub-option is required for the Land Use, Land Use/Population, and
Land Use/Population/Employment analysis options.
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K.7.9.3 Selecting Employment UNION Fields
Define
Employment
UNION Fields

As described in Section 4.13.3, this sub-option is used to specify the
fields in the UNION file that contain the employment data for the
employment sectors to be used in your analysis.
This sub-option is only required for the Land Use/Population/
Employment analysis option.

K.7.10 Define Projections
Define Projections

As described in Section 4.14, this option is used to define the type of
projections to be used in your analysis and the labels to be used for the
non-trend population and employment projections, if this option is to be
used.
This option is not used for the Suitability analysis option.

K.7.11 Define Allocation Controls
Define Allocation
Controls

As described in Section 4.15, this option is used to define the allocation
controls that can be used to help determine the location and timing of the
allocation process.
This option is not used for the Suitability analysis option.

K.7.12 Define Display Layers
Define Display
Layers

As described in Section 4.16.1, this option is used to define the display
layers that can be added to make the Suitability and Allocation scenario
maps more attractive and understandable.

K.7.13 Define Projection Years
Define Projection
Years

As described in Section 4.16.2, this option is used to define the years for
which future land uses, population and employment values will be
projected.
This option is not used for the Suitability analysis option.

K.7.13 Define Sub-Areas
Define Sub-Areas

As described in Section 4.16.3, this option is used to define the sub-areas
to be used your analysis.
This option is not used for the Suitability analysis option.
The first sheet on the Define Sub-Areas form is used to specify the fields
in the UNION file that contain information on the sub-areas and define
labels for the different types of sub-areas.
As noted in Section 4.16.3.1, the first sub-area layer contains the
boundaries for the local demand areas to be used to compute the demand
for local land uses. A local demand areas layer is required even when the
study area consists of a single area, e.g., a single political unit or drainage
basin, and when there are no local land uses.
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K.7.14 Define Analysis Areas
Define Analysis
Areas

As described in Section 4.16.4, this option is used to define the labels to
be used identify the various kinds of areas to be considered in your
study.
As its name suggests, the first sheet, labeled Study Area, is used to
specify the label to be used to identify the study area. Similarly, the
second sheet, labeled Employment Area, is used to define the
employment data area for which the employment data described in
Section K.6.2.2 and K.6.2.3 are available.
By default, the employment data area label is assumed to be identical to
the study area label. That is, it is assumed that the study area is a county
or multi-county area. If this is not the case, the employment data area
label should be different from the study area label, e.g., should
correspond to the county or counties in which the study area is located.

K.7.14 Define Measurement Units
Define
Measurement
Units

As described in Section 4.16.5, this option is used to define the
measurement units (acres or hectares) to be used in your study.

K.8 Defining Project Values
After specifying all of the required project setup information, you can use
the Setup program’s Create Project Files to create the UAZ file and
other files that make up a What if? project. You can then use the What
if? program’s Project | Values option to provide the land use,
population and employment information needed to compute the projected
land use demands for the Land Use, Land Use/Population and Land
Use/Population/Employment options. The procedures for doing this are
described in detail in Section 5.2.
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.wif file
See Setup Information File

Allocation Land Uses (ALUs)
Land uses allocated to different locations during the allocation portion of
the analysis. They are displayed on the projected land use maps and
reported in the Allocation reports.

Block
A subdivision of a block group, and thus of a census tract, a block is the
smallest geographic unit for which the U.S. Census Bureau tabulates
100-percent data. Many blocks correspond to individual city blocks
bounded by streets, but blocks – especially in rural areas – may include
many square miles and may have some boundaries that are not streets.

Block Group
A subdivision of a census tract (or, prior to 2000, a block numbering
area), a block group is the smallest geographic unit for which the U.S.
Census Bureau tabulates sample data. A block group consists of all the
blocks within a census tract with the same beginning number.

Build-out
The development pattern that would occur if all of the available land
were developed to the maximum extent allowed under a current
development regulations.

Census Tract
A small, relatively permanent statistical subdivision of a county
delineated by a local committee of census data users for the purpose of
presenting data. Census tract boundaries normally follow visible features,
but may follow governmental unit boundaries and other non-visible
features in some instances; they always nest within counties. Designed to
be relatively homogeneous units with respect to population
Glossary of Terms
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characteristics, economic status, and living conditions at the time of
establishment, census tracts average about 4,000 inhabitants. They may
be split by any sub-county geographic entity.

Conversion
Situations in which an area's land use changes during the development
process from one land use to a different land use. Thus, for example, an
agricultural area may be converted to industrial use. Similarly, an area
devoted to a low-density land use (say low-density residential) may be
converted to a higher density use of the same type (e.g., high-density
residential).

Display Layers
Optional GIS layers that can be used to create more attractive and
informative scenario and allocation maps. Possible display layers
include major and minor roads, political boundaries, major rivers and
water bodies.

Employment-Related Land Uses
Land uses whose size and location are dependent on the number of
people who work in the study area; examples include industrial,
commercial, office, and agricultural land uses.

Equal Interval
A classification scheme that divides the range of attribute values into
equal-sized. For example, if features have attribute values ranging from
0 to 300 and you have three classes, each class represents a range of 100
with class ranges of 0-100, 101-200, and 201-300. This method
emphasizes the amount of an attribute value relative to other values, for
example, to show that a store is part of the group of stores that made up
the top one-third of all sales.

Employment Data Area
The employment data area is a county or multi-county area for which
current employment data are readily available.

Existing land uses (ELUs)
The land uses that are currently used to map and describe the study area.
The ELUs are employed in the Current land use maps and reports and to
record the current land uses in the Allocation maps and reports.

Factor Ratings
See Suitability Ratings.
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Factor Types
The set of possible values for a particular factor. Thus, for example,
there could be five different slope types: <10%, 10% to <15%, 15% to
<20%, 20% to <25%, and 25% and above.

Factor Weights
See Importance Weights.

Federal Information Processing Standards (FIPS)
A standardized system of numeric and/or alphabetic coding issued by the
National Institute of Standards and Technology (NIST), an agency of the
US Department of Commerce. FIPS codes are assigned for a variety of
geographic entities including American Indian and Alaska Native Areas,
Hawaiian home lands, congressional districts, counties, county
subdivisions, metropolitan areas, places and states.

FIPS
See Federal Information Processing Standards

Group Quarters Population
All people living in group quarters, i.e., not living in households. Two
general categories of people in group quarters are recognized: (1) the
institutionalized population which includes people under formally
authorized supervised care or custody in institutions (such as correctional
institutions, nursing homes, and juvenile institutions) and (2) the noninstitutionalized population which includes all people who live in group
quarters other than institutions (such as college dormitories, military
quarters, and group homes). The non-institutionalized population
includes all people who live in group quarters other than institutions.

Growth Pattern Controls
Optional GIS layers that can be used to specify the order in which the
projected demand should be allocated to different locations. Other things
being equal, the projected demand for a particular land use will be
allocated to UAZs with regards to the values in the specified growth
pattern layer, proceeding from the smallest value to the largest.

Household
All the people who occupy a housing unit as their usual place of
residence. The number of households is equal to the number of housing
units minus the number of vacant housing units.
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Household Size
The total number of people living in a housing unit.

Housing Unit
A house, an apartment, a mobile home or trailer, a group of rooms, or a
single room occupied as separate living quarters, or if vacant, intended
for occupancy as separate living quarters. Separate living quarters are
those in which the occupants live separately from any other individuals
in the building and which have direct access from outside the building or
through a common hall.

Importance Weights
Numerical scores indicating the relative importance of different factors in
determining the suitability of land units for a particular land use.

Infill Percentage
The proportion of new development that is assumed to be allocated to
vacant areas that are already devoted to that use, e.g., new residential
units that are created on currently vacant residential lots.

Infrastructure Controls
Optional GIS layers that identify areas that will be provided with a
particular type of infrastructure in a given year. The infrastructure control
layers can be used to control future growth patterns by specifying that
future development can only occur in areas where a particular type of
infrastructure is provided. For example, an allocation scenario could
specify that residential development can only occur in areas that are
served by a municipal water system in a given projection period.

Institutionalized Population
People under formally authorized, supervised care or custody in
institutions at the time of enumeration. Generally, restricted to the
institution, under the care or supervision of trained staff, and classified as
"patients" or "inmates."

Land-based Classification Standards (LBCS)
A system model for classifying land uses developed by the American
Planning Association. The standards are based on a multi-dimensional
land-use classification model which includes five dimensions: (1)
Activities, (2) Functions, (3) Structure Type, (4) Site Development
Character, and (5) Ownership.
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Land Use Option
A What if? analysis option that produces: (1) suitability maps and
reports; and (2) projected land uses for the study area and user-defined
sub-areas.

Land Use/Population Option
A What if? analysis option that produces: (1) suitability maps and
reports; (2) projected land uses; and (3) projected population and housing
information for the study area and user-defined sub-areas.

Land Use/Population/ Employment Option
A What if? analysis option that produces: (1) suitability maps and
reports; (2) projected land uses; (3) projected population and housing
information; and (4) projected employment trends for the study area and
user-defined sub-areas.

Land Use Categories
The major categories used in What if? to classify the different types of
land uses that are available for an area including: (1) Existing Land Uses;
(2) Suitability Land Uses; (3) Allocation Land Uses; and (4) Planned
Land Uses.

Land Use Controls
Optional GIS layers that represent the effect that comprehensive plans,
zoning ordinances, and other development regulations will have on future
development patterns. For example, an allocation scenario that included
a land use control specifying the future location for industrial land uses
would only allow industrial development to occur in areas that are
designated as industrial.

LBCS
See Land-Based Classification Standards

Local Land Uses
Land uses whose size and location are determined primarily by the city
or local area in which they are located, not by the regional market. These
uses include: (1) local public facilities such as schools, libraries, and
government facilities; (2) local semi-public facilities such as health care
and medical facilities; and (3) local recreation facilities such as local
parks.

NAICS
See North American Industry Classification System
Glossary of Terms
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Non-trend Projections
Projections for an area’s future residential population and employment
that are not derived from past values. Non-trend projections are often
obtained from an external source, e.g., from official forecasts for an
area’s growth.

North American Industry Classification System
(NAICS)
The industry classification system that is now used by the statistical
agencies of the United States. NAICS replaces the 1987 Standard
Industrial Classification (SIC). NAICS was developed jointly by the
U.S., Canada and Mexico to provide comparable statistics across the
three countries. It is difficult, if not impossible, to convert data from the
Standard Industrial Classification (SIC) classification system to the
NAICS system.

Not Developable Land Uses
Land uses whose physical or legal constraints make it impossible for
them to be converted to another use, for instance water bodies, hazardous
waste sites, rights of way, military facilities, parks and recreational areas.

Planned Land Uses (PLUs)
Land uses used in a land use control layer, e.g., in comprehensive plans,
zoning ordinances, or "vision plans."

Population
All people, male and female, child and adult, living in a given geographic
area. Also see 'Resident population.'

Preservation Land Uses
Land uses that may be preserved for agriculture and open
space/environmental protection and similar uses.

Project
The GIS and non-GIS data and suitability, demand, and allocation
scenarios for particular study area.

Resident Population
A person who is “usually resident” in a specific area. The resident
population of the United States excludes the United States Armed Forces
overseas, as well as civilian United States citizens whose usual place of
residence is outside the United States.
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Residential Land Uses
Land uses including both: (1) residential household uses such as singlefamily, multifamily, town homes, and manufactured homes; and (2)
group quarters such as dormitories, group homes, barracks, and
retirement homes.

Setup Information (.wif ) File
An ASCII text file that contains all of the information entered on the
Setup program forms that has a ".wif" file name extension.

SIC
See Standard Industrial Classification

Standard Industrial Classification (SIC)
An industrial classification system developed in the 1930s to promote
uniformity and comparability of data collected and published by agencies
within the U.S. government, state agencies, trade associations, and
research organizations. The SIC system was replaced by the NAICS
classification system in the 1990s.

Study Area
The analysis area to which What if? is applied. The size of a study area
can range from an entire state to sub-county areas such as a township,
transportation area, or drainage basin.

Sub-areas
Sub units of the study area for which more localized information is
desired. The size of a sub-area can range from an entire county to a
census tract or block group, a school district, a traffic analysis zone
(TAZ), or a drainage sub-basin.

Suitability Analysis Option
A What if? analysis option that produces maps and reports showing the
relative suitability of different location for accommodating future land
use demands.

Suitability Factors
Characteristics of the land such as slope, soils, and accessibility that may
be considered in determining the relative suitability of different locations
for alternative uses.
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Suitability Land Uses (SLUs)
Land uses used in the suitability analysis to determine the relative
suitability of different locations for different land uses. These land uses
are selected from the drop down list displayed at the top of the Suitability
Scenario Assumptions form, displayed on the suitability maps, and listed
in the suitability reports.

Suitability Ratings
Numerical values indicating the relative suitability of locations with a
particular factor type (e.g., a particular slope) for locating a specified
land use.

Suitability Score
A numerical value indicating a location's overall suitability for a given
land use when all of the factors are considered. The suitability score for a
particular UAZ is determined by: (1) multiplying the UAZ's factor rating
for each factor by the corresponding factor importance weight; and (2)
summing these products.

Tract
See Census Tract.

Trend Projection
Projections for an area’s future residential population and employment
that are computed from past values.

Undefined Land Uses
Used to designate areas for which the land use is unknown or undefined.
These areas will be treated as not developable and not available for
development.

Uniform Analysis Zones (UAZs)
GIS-generated polygons that are homogeneous in all respects considered
in the model. Thus, for instance, all points within a UAZ have the same
slope, are located in the same municipality, are within the same distance
of an existing or proposed highway, and so on. UAZs are the smallest
spatial unit of analysis for What if?

Vacancy Rate
The proportion of the homeowner housing inventory that is vacant and
available for sale. It is computed by dividing the number of vacant units
for sale by the sum of owner-occupied units and vacant units that are for
sale only, and then multiplying by 100.
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B

Index

Block
Defined 311
Block group
Defined 311
Boundary file
See Sub-area boundary file 85
Build-out
Defined 311

C
.
.wif file
See Setup information (.wif) file
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A
Allocation assumptions
Allocation priorities 47
Viewing 53, 208
Allocation land uses (ALUs)
Associating 100, 101
Defined 311
In Setup report 269
Allocation maps
Comparing 51, 206
Viewing 50, 204
Allocation priorities 47
Specifying 196
Allocation reports 206
Viewing 52
Allocation scenarios
Creating 46, 194
Defining 46
Edge City 44
Evaluating 54
Finding 216
Modifying labels 149
Names 46
Selecting 194
Analysis areas
Defining 125
Analysis options 60
Defining 90
Land Use 15, 288, 301, 315
Land use/population 15, 288, 301,
315
Land use/population/employment
16, 289, 301, 315
Suitability 15, 287, 300, 317
Index

Census tract 311
Control scenarios
Copying 195
Creating 47, 195
Deleting 47, 196
Finding 216
Conversions
Defined 312
Specifying 32, 165, 170
Current land uses
See Existing land uses 312

D
Demand assumptions
Employment-related 182
Group quarters 181
Local land uses 185
Preservation 184
Residential 178
Viewing 43, 188
Demand reports
Comparing 43, 188
Viewing 42, 187
Demand scenarios
Assumptions form 38, 178
Computing 186
Creating 42
Defining 38
Edge City 37
Evaluating 44
Finding 216
Modifying labels 149
Selecting 177
Display layers
Defined 312
Defining 121
Finding 217
In Setup report 275
Installing 85
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E
Edge City
Allocation scenarios 44
Demand scenarios 37
Description 13
Suitability scenarios 29
Employment
Associating with land uses 110
Creating GIS layer 241
Custom data 233
Data sources 298
Defining information 109
Defining sectors 109
In Project report 279
In Setup report 272, 279, 280
In UAZ file 222
Projecting 264
Required data 294, 305
Specifying current 140
Specifying past 143
Specifying projected 145, 182
Viewing current 160
Viewing projected 207
Viewing sub-area projections 212
Employment data layer
Creating 241
Sample 242
Employment-related demand
Computing 257
Specifying 40, 182
Employment-related land uses
Defined 93, 312
Enumeration districts
Defining 106
In Setup report 272
In UAZ report 222
Equal interval
Defined 312
Existing land uses (ELUs) 312
Defining 93
In Project report 278
In Setup report 268
In UAZ file 219
In UAZ report 282
Required data 292
Types 249

F
Factor ratings
See Suitability ratings 318
Factor scores
See Suitability scores 318
Factor types
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Defined 313
Defining 104
Defining labels 105
Modifying labels 148
Factor weights
See Importance weights 314
Federal Information Processing
Standards (FIPS)
Defined 313
Future land uses
In UAZ file 221
In UAZ report 283

G
Getting started 10
GIS data
Display 63
Employment data 66
Existing land use 62
Growth patterns 65
Infrastructure controls 64
Land use analysis option 63
Land use control 64
Population data 65
Required and optional 61, 291
Sources 296
Sub-area boundaries 65
Suitability 62
Suitability analysis option 62
Group quarters demand
Computing 256
Specifying 181
Group quarters land uses
Defined 92
Defining 95
Group quarters population
Defined 313
In Project report 279
Projecting 264
Growth patterns
Defined 193, 313
Defining 49, 119, 202
In Setup report 274
In UAZ files 220
In UAZ report 285

H
Household population
Projecting 264
Household size
Defined 314
Households
Index

Defined 313
Projecting 254, 263
Housing
In UAZ file 222
Projecting 261
Housing untis
Defined 314
In Project report 278
Projecting 254, 263
Required data 293, 303
Specifying current 139
Specifying information 179

I
Importance weights
Defined 314
Specifying 31, 165, 169
Infill percentage
Defined 314
Specifying 180
Infrastructure controls
Defined 193, 314
Defining 115, 199
In Setup report 273
In UAZ file 220
In UAZ report 284
Infrastructure plans
Defining 116, 200
Infrastructure requirements
Specifying 200
Installing
Hardware key drivers 9, 10
What if? 9
Institutionalized population
Defined 314

L
Land Based Classification Standards
(LBCS)
Defined 314
Dimensions 247
Land cover
Versus land use 248
Land use
Versus land cover 248
Land use allocation order 193
Specifying 197
Land use analysis option 60, 288,
301
Defined 315

Index

Required employment data 295,
305
Required GIS data 291, 302
Required population data 292, 303
Land use associations
In Setup report 270, 272
Land use categories
Defined 91, 315
Land use controls 193
Defined 193, 315
Defining 49, 118, 202
In Setup report 274
In UAZ report 285
Land use conversions
See Conversions 312
Land use/population analysis option
15, 60, 288, 301
Defined 315
Required employment data 296,
305
Required GIS data 292, 303
Required population data 294, 304
Land use/population/employment
data option 16, 61, 289, 301
Defined 315
Required employment data 296,
306
Required GIS data 292, 303
Required population data 294, 304
Land uses
Associating 99
Associating with employment 110
Convertible 171
Defining 90
Developable 171
Modifying labels 147
Not convertible 171
Not developable 171, 250
Specifying current 138
Types 249
Undefined 250
Undeveloped 251
Vacant 251
Viewing current 159
Viewing new development 51
Viewing projected 50, 207
Viewing sub-area projections 210
Local demand
Computing 259
Specifying 41, 185
Local land uses
Defined 93, 315
Defining 95
In Project report 279
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Specifying current 141

M
Maps
Allocation 50
Changing colors 154
Current 26, 157
Data layers 27
Display layers 27
Legend 26, 153
Main form 26, 156
New development 51, 205
Projected land uses 50, 204
Table of contents 153
Measurement units
Defining 127
In Setup report 276
Mixed land uses
Computing 260

N
NAICS
See Norrth American Industrial
Classification System 316
New land uses
Defining 96
Non-trend projections
Defined 316
Defining employment labels 114
Defining population labels 113
In Setup report 273
North American Industrial
Classificatioin System
(NAICS)
Defined 316
Not defined land uses
See Undefined land uses 318
Not developable land uses
Defined 316
Defining 96

P
Planned land uses (PLUs)
Associating 101
Defined 316
Defining 97
In Setup report 269
In UAZ file 220
Political units
Defining labels 126
Population
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Creating GIS layer 241
Custom data 233
Data sources 297
Defined 316
Defining information 107
In Setup report 272, 279, 280
In UAZ file 222
Projecting 261
Required data 292, 303
Specifying past 142
Specifying projected 145, 178
Viewing current 160
Viewing projected 207
Viewing sub-area projections 210
Population data layer
Creating 241
Sample 242
Preservation demand 259
Computing 259
Specifying 41, 184
Preservation land use
Defined 93, 316
Defining 95
In Project report 279
Program options 16, 132
File 17
Help 19
Project report 150
Projection years
Defining 122
In Setup report 275
Projections
Defining 113
Viewing sub-area 53
Projects
And the Setup program 82
Closing 134
Copying 135
Creating 128, 130
Defined 316
Defining information 128
Defining path 129
Finding 25, 216
Locking/unlocking 150
Modifying labels 150
Moving 135
Opening 25, 134
Reviewing information 130

R
Random number
In UAZ file 222
Read only scenarios 169
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