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Preface

The Area Change Tool (ACT) was developed in response to the need for a tool that
could be used to help design and delineate fuel and vegetation prescriptions as well as
edit raster layers to accurately portray treatment outcomes. These edited data can be
used with fire behavior analysis systems such as FARSITE (Finney 1998) and FlamMap
(Finney and others, 2006) to evaluate the effectiveness of proposed fuel or vegetation
treatments. However, since ACT is simply a geographic information system (GIS) tool,
its potential applications can include any GIS analysis that involves:

J Creating a new shapefile

o Editing an existing shapefile

J Converting the attributes of a shapefile into a raster

o Combining multiple rasters into a single raster

o Editing the value attribute table of a raster

o Converting edited attributes into a new raster

o Merging an edited raster layer into the original raster layer to create a new

layer that incorporates the edits

This version of the Area Change Tool (version 2.0.3) was released in January 2008.
Future versions will incorporate additional features, so be sure to check the NIFTT
website at www.niftt.gov for tool updates and enhancements as well as associated
updates to this user’s guide.

What’s new in version 2.0.3?

The original version of the Area Change Tool contained two user interfaces: a Wizard
Interface and a Toolbar Interface. The Toolbar Interface has been removed to eliminate
redundancy and to reduce complexity.

We have also changed some of the terminology used in the ACT dialog boxes for added
clarity.
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Prerequisites

The Area Change Tool uses ArcGlIS (including ArcMap and Spatial Analyst), Microsoft
Windows, Microsoft Excel, and Microsoft Access. Users need a basic understanding of
these software packages in order to successfully process data using the Area Change
Tool.

The specific hardware and software requirements for operating the Area Change Tool
are described in Chapter 1 of this user’s guide.

Obtaining copies

To obtain additional copies of this ACT User’s Guide or to obtain the ACT Tutorial
(available spring 2008), follow these steps:

I. Go to the NIFTT website at www.niftt.gov.

2. Click on NIFTT Tools and User Documents in the menu. On that page,
select NIFTT User Documents.

3. Click on the material you wish to download.

Credits

The Area Change Tool was developed for the National Interagency Fuels Technology
Team (NIFTT) by Lee Hutter of Systems for Environmental Management (SEM),
Missoula, Montana. Direction was provided by Jeff Jones and Wendel Hann from the
USDA Forest Service and Marc Levesque of Acadia West, Silver City, New Mexico.

Support for the development of ACT was provided by the USDA Forest Service and the
U.S. Department of Interior.

This Area Change Tool User’s Guide was written by Jeff Jones of the USDA Forest
Service and Deb Tirmenstein of Systems for Environmental Management.

Lastly, we thank Christine Frame of Systems for Environmental Management for her
editorial proficiency.
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Your input

We value your input. Please forward any questions, comments, reports of bugs, or
ideas to the National Interagency Fuels Technology Team (NIFTT) at
helpdesk@niftt.gov.
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Chapter 1: About the Area Change Tool (ACT)
User’s Guide

I.I Before you begin

.2 How to use this guide

[.3 System requirements
[.3. Computer hardware
[.3.2 Computer software

1.1 Before you begin

As mentioned, ACT users must be familiar with Microsoft Windows and have at least a
basic understanding of ArcGIS operations, including a working knowledge of ArcMap
and the Spatial Analyst extension. If ACT is used for editing raster data, users must be
familiar with editing data in either Microsoft Excel or Microsoft Access. For help with
ArcMap or Spatial Analyst, please refer to ArcMap’s help utility.

1.2 How to use this guide

You need not read the entire guide from front to back to carry out a specific task in
ACT. Once you are familiar with the basic concepts associated with ACT, you can
quickly locate commonly used tasks by referring to headings in the Table of Contents
near the beginning of this guide. You can then go to the specific section that addresses
your needs. VWhenever possible, screen captures are used to illustrate the steps to
complete a required task.

Note that the ACT User’s Guide is intended to provide step-by-step guidance on the
operation of the tool and serves as a reference guide. The ACT Tutorial, available spring
of 2008 at www.niftt.gov, will provide specific examples of the use of the tool.
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1.3 System requirements

1.3.1 Computer hardware

Your choice of hardware will greatly affect ACT’s performance. In general,
computers having faster processors, more memory, and more free hard drive
space will process data faster. A computer system having the minimum
requirements identified in table 1-1 will likely suffice for applications involving
relatively small analysis areas, such as tens of thousands of acres. However, a
computer system should have the recommended requirements (table 1-1) if
users will be frequently processing relatively large analysis areas, such as
hundreds of thousands of acres.

Table 1-1. Minimum and recommended computer specifications for ACT.

Minimum Recommended
Windows operating system 2000/XP 2000/XP
Memory IGB At least 1.5GB
Processor: P4 or equivalent |.0GHz At least 2.0GHz
Free hard drive space 5GB At least 10GB
Display resolution 800 x 600 | At least 1280 x 1024
Mouse or pointer Required Required

1.3.2 Computer software

ACT users need ArcMap versions 9.0 or 9.1 and the Spatial Analyst extension.

Note: ACT has not yet been tested with ArcMap 9.2 or with the Microsoft
Windows Vista operating system.
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Chapter 2: ACT Function

2.1 What does ACT do?
2.2 Applications of ACT
2.3 How does ACT work?

2.1 What does ACT do?

ACT is a GIS tool that facilitates the combining and editing of raster data using ArcMap
versions 9.0 and 9.1. It does nothing that cannot be accomplished using ArcView or
Arclnfo Workstation. However, ACT completes these tasks from the ArcMap platform
and uses Microsoft Excel or Microsoft Access to edit the attribute tables of raster
layers. Moreover, ACT allows you to maintain logical relationships between raster
layers by combining them first into a single layer so that multiple attributes can then be
edited simultaneously.

ACT incorporates seven GIS functions that are commonly used for editing raster data.
These include:

Delineating new shapefiles (for example, identifying a project boundary)
Editing shapefiles (for example, identifying various treatment units within a
project boundary)

Converting shapefile attributes to raster layers

Combining multiple rasters into a single layer

Editing the value attribute table of a combined raster

Creating a new raster layer from an attribute of an existing raster layer
Merging edited values back into the original raster layer

2.2 Applications of ACT

In general, ACT is useful for GIS applications that involve:

Editing incorrect raster layers

Updating raster layers to reflect recent disturbances such as wildland fire,
insects, disease, or weather

Changing raster layers to reflect post-treatment outcomes
Characterizing conditions at the pixel level based on multiple attributes
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e Deriving a new thematic layer based on a combination of multiple existing
layers

e Prioritizing treatment areas on the basis of layers created from a
combination of attributes

The following discussion illustrates several of the more common applications of ACT.

For efficiency, GIS layers representing many ecosystem components such as biophysical
settings, vegetation, fuels, soils, and climate are commonly modeled across relatively
large geographic extents (millions of acres). Users of these data frequently attempt to
“make them better” by refining layers at a more local level. Unfortunately, the process
of editing raster layers can prove complicated for GIS users. However, even less-skilled
GIS users will be able to make changes to raster layers using ACT. For example,
suppose a fire behavior analyst believes that an existing fuel model layer is limiting his or
her ability to simulate observed fire behavior on an incident. The analyst can use ACT
along with ancillary data layers such as aspect, slope, and cover type to modify the
existing fuel model layer to more closely simulate actual observed fire behavior.

The simple fact that ecosystems are dynamic necessitates frequent updates to GIS data.
Wildland fires, wind storms, floods, insects, disease, and anthropogenic activities are
constantly modifying vegetation structure and composition as well as landscape patterns.
Consequently, vegetation and fuel data layers need to be updated on a continual basis to
reflect changing conditions. ACT can be used with disturbance layers (for example,
burn severity data) to change vegetation and fuel data layers to reflect post-disturbance
conditions.

ACT can be used to evaluate the effectiveness of proposed vegetation and fuel
treatment prescriptions in meeting management objectives. ACT can be used to change
the raster layers so that they reflect the outcome of the proposed treatment. The
edited layers can then be fed into modeling systems that forecast potential fire behavior,
wildlife habitats, ecosystem departure, or other layers of interest. That is, the post-
treatment conditions can be used to evaluate the effectiveness of the treatment.

By combining multiple raster layers into a single layer, data can be integrated at the pixel
level. GIS modelers commonly derive a thematic layer based upon the combination of a
suite of layers. For example, some wildlife habitat layers may be derived based on the
spatial coincidence of elevation, aspect, cover type, diameter class, and canopy cover.
ACT can be used to combine these layers and then used to classify the habitat of
interest. In other words, ACT can be used to derive or model a new thematic layer
based on some combination of existing layers.

The integration of a suite of variables at the pixel level allows for a speedy diagnosis of
concerns, identification of opportunities, and development of general prescriptions for
treatment. As many as 20 rasters can be combined to generate a value attribute table
where each record (value) represents a unique combination of the input layers. Having
information on up to 20 layers represented on every given pixel can be powerful. For
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instance, ACT can be used to characterize each pixel by biophysical setting, existing
vegetation (cover type, size class, or canopy cover), existing fuels (fire behavior fuel
model, canopy base height, canopy height, or canopy bulk density), and likely fire
behavior given some environmental parameters (for example, fuel moisture and wind).
The combined layer could then be used to identify treatment opportunities and help
design treatment prescriptions.

Predicting fire behavior using FlamMap (Finney and others 2006) and FARSITE (Finney
1998) requires a landscape area defined by the combination of elevation, slope, aspect,
fire behavior fuel model, canopy base height, canopy height, and canopy cover. Fire
behavior is then predicted on the basis of these layers combined. Since several of the
themes in this example are interrelated, it may be important to retain the logical
relationships between them. Therefore, if a user wants to model fire behavior but
believes that the fire behavior fuel model layer needs refinement, it may be necessary to
modify the canopy cover, canopy base height, and canopy bulk density layers so that
they are logically consistent with the fuel model layer. In other words, a change in one
variable, for example fire behavior fuel model, may require changes to other related
variables such as cover type, size class, canopy base height, canopy cover, and canopy
bulk density. ACT can be used to edit the values of multiple layers simultaneously,
thereby maintaining the logical relationships between the layers.

ACT can be used to develop spatial priorities by identifying areas where a combination
of conditions occur. For example, fuel treatment polygons can be delineated around
areas where passive or active crown fire would likely occur in conjunction with specific
fire behavior fuel models, canopy base height values, and canopy cover values. If
managers are limited to using mechanized equipment to treat fuels and vegetation, the
selection criteria could be further limited using thematic layers denoting slope and
distance to open roads.

2.3 How does ACT work?

ACT uses a Wizard interface to guide the user through a sequential process for
delineating vegetation and fuel treatment polygons, combining raster data layers that
may need to be changed to reflect treatment objectives, editing the value attribute table
to reflect treatment outcomes, and creating new updated raster layers. Although the
Wizard interface uses a linear process that links multiple GIS processing steps together,
that process need not be followed. Any of the GIS tasks performed by the Wizard can
be selected at any time.

ACT contains two options for changing raster layers: Uniform Change and Variable
Change. The Uniform Change is used when all values of a given layer within a polygon
are changed to a single value (fig. 2-1). The Variable Change option is used when the
desired edits would result in multiple values within a polygon (fig. 2-2). For example,
suppose you have an existing fire behavior fuel model layer that follows Anderson
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(1982). After the fuel model layer was produced, you were provided with a detailed
map of exotic annual grasses that you believe should be classified as FBFM-1 (Short
Grass Model). Consequently, you want to change to FBFM-1 all of the values in the
existing fuel model layer that coincide with the polygons denoting exotic annual grasses.
In this example, you could easily make these edits using ACT’s Uniform Change option
since only one value is being assigned to the polygons (fig. 2-1). However, if you want
to update a fuel model layer after a wildland fire on the basis of three classes of burn
severity (for example, low, moderate, and high), then the Variable Change option could
be used to assign different fuel models on the basis of pre-burn conditions and burn
severity class (fig. 2-2).

a) Existing fuel model layer

b) Exotic annual grasses

¢) Modified fuel model layer

Figure 2-1. Using the Uniform Change option to change the fire behavior fuel models based on
areas mapped as exotic annual grasses.

10
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a) Fuel models: pre-burn

b) Burn severity

¢) Fuel models: post-burn

Figure 2-2. Using the Variable Change option to update a fuel model layer based on burn
severity data.

ACT contains two options for editing a raster layer’s attribute table when the Variable
Change option is selected. Microsoft Excel can be used to edit relatively small or
homogeneous areas when the number of unique values or records is low. However,
combining multiple raster layers into a single layer may result in a value attribute table
with several thousand unique values. Using Excel to edit a table of this size can be very
tedious. For these situations, edits can be made more efficiently by using Microsoft
Access, which enables you to write queries that will change hundreds of records
simultaneously.

11
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Chapter 3: Installing ACT

3.1 Installation instructions
3.1.1 Installing the complete NIFTT tool package
3.1.2 Single tool (ACT) installation

3.2 Troubleshooting ACT installation

3.1 Installation instructions

Currently, all NIFTT tools can be installed at once as a package. For some NIFTT tool
users, the complete or package installation is most convenient.

Note: The following instructions apply to installation of the entire NIFTT package.
Single tool installation will be addressed later in this chapter.

Before you begin installation, it is important to note that both Microsoft .Net, Microsoft
.Net Framework 1.1 with Service Pack 1, and the Hotfix are required for all of the
NIFTT tools. If you have only Microsoft .Net Framework 1.1, you need to upgrade to
Service Pack 1 and the Hotfix.

You can obtain Microsoft .Net Framework 1.1 by searching at
http://www.microsoft.com.

The folder dotnetfxspl contains three required files, and they must be installed in the
following order (the install programs provide help in the form of warnings):

|. dotnetfx.exe ( Microsoft .Net Framework 1.1).

2. NDPI1.1spl1-KB867460-X86.exe — (Microsoft .Net Framework 1.1 Service
Pack 1).

3. NDPI.Ispl-KB886903-X86.exe - (Microsoft .Net Framework 1.1 Hotfix).

You will need to reboot after installation. However, only one reboot is necessary.
Note: To confirm that these programs are installed on your computer, check
Add/Remove Programs. You should see the following if the necessary programs are

present:

e Microsoft .Net Framework 1.1
e Microsoft .Net Framework 1.1 Hotfix (886903)

12
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Note: There is no indication given that Service Pack | is present except that Hotfix will
not install unless Service Pack | has already been installed.

3.1.1 Installing the complete NIFTT tool package

If you have earlier versions of any of the NIFTT tools (Fire Behavior Assessment
Tool [FBAT], Fire Regime Condition Class Mapping Tool [FRCCmt], Multi-scale
Resource Integration Tool [MRIT], or the Area Change Tool [ACT]) installed on
your computer, you will first need to un-install these tools before proceeding
with installation of the current versions.

To determine which version is currently installed on your computer, go to Start
> Control Panel > Add or Remove Programs. View the version of the
NIFTT tool you are interested in (fig. 3-1).

g Add/Remove Programs = II:I!_X_

Currently installed programs: Sort byt | Mame -]

39 Area Change Too(s 2.0.3

Click here For - support information;,

Tocharn =11 it From waur
cormputer, click Change or R

A4 e &l ATT Cantral Panel Sire 14.9MF
Figure 3-1. Version 2.0.3 of ACT.

Note: NIFTT naming conventions are as follows: ACT_ 203_070215
indicates that this “install” is version 2.0.3 which was completed on
02/15/2007.

You may need administrative privileges to install the NIFTT tool package.
Contact your system administrator if you experience problems with the
installation.

Follow these steps to install the complete NIFTT tool package:
I. From the NIFTT website at www.niftt.gov, click on NIFTT Tools and
User Documents in the menu. On that page, select NIFTT Tools.

2. Click on the NIFTT Install Executable file (FBAT, FRCCmt, MRIT and ACT)
as shown in figure 3-2.

13
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Downloads M
*“IMPORTANT MOTE***
The following tools will work only on ArcMap 9.0 or 9.1. ArcMap 9.2 version tools will be available in early 2008. Please check back to download Version 9.2 compatible tools.

The following files are currently available for download:

Tool and Installation Hotes Date /Version Downloads
C lete Tool Pack: Install: p—
ompiste ToatTackags fnsta February 2007 Download NIFTT Install Executable (FBAT,
*Note: These tools are for use with ArcMap versions 9.0 or 9.1, FRCCmt, MRIT and ACT)
FBAT version 1.2.0; FRCC version 2.1.0;

{use this link to download a package of all MIFTT tools-Fire Behavior Assessment Tool MRIT version 2.0.2; and ACT version 2.0.3. oad Server

(FBAT), FRCC Mapping Tool, Multi-scale Resource Integration Tool (MRIT), and Area
Change Tool (ACT))

Download Installation Notes

Installation Notes:

{*these notes apply to the complete NIFTT tool instal package). March 2007 If unsuccessful try Alternative Download Server

Individual Tool Install for:
Fire Behavior Assessment Tool (FBAT) January 2007 Download FBAT Install File

*Mote: This tool is for use with ArcMap versions 9.0 or 9.1, Version 1.2.0 If unsuccessful try Alternative Download Server

Installation Notes (FBAT):

Individual Tool Install for: February 2007 Downlead Fire Regime Condition Class (FRCCmt)

Figure 3-2. Downloading the complete NIFTT tool package.

3. Next, double-click on NIFTT_Install_070226.exe to begin downloading
the most recent tool installation package (note that the date in the file name
may have changed). You will see the dialog box shown in figure 3-3:

Opening NIFTT _Install_070226.exe

You have chosen to open

NIFTT_Install_070226.exe

which is a: Application
from: http://fire.org

What should Firefox do with this file?

Figure 3-3 Opening and preparing to download package
installation file.

14
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4. Click OK to download the installation file and then save it to a convenient

location on your computer.

The following box will open as soon as the download is complete.

Tounzipall filez in MIFTT

the specified folder pre e Lnzip button;

IJrizip to folder:

WinZip Self-Extractor - NIFTT_IrEﬁtEﬁ f0123.eH

tall_ 070123 exe to

Browse... I

1x

Unzip

Fun ingip

4

Cloze

v Dvemite files without prompting

Aot

Help

Pl

Figure 3-4. WinZip Self-Extractor NIFTT install dialog box.

5. Unzip the file to either the default location (C:\NIFTT as shown above in
figure 3-4) or the location of your choice by selecting the Browse button.

Note: Do not install the tools to any pathways that may contain a space in the
folder name such as My Documents or Program Files.

6. A folder labeled NIFTT _Install_070123 will be created within the NIFTT
(default) folder. Locate and then double click on the folder labeled
NIFTT_Install_070123 as shown in figure 3-5 to begin the installation
process. (Again, dates in folder names may have changed.)

Size |

| 21|

CIMIFTT Install_070123

NIFTT

™N

Select an item ko view its description,

See also:
Iy Docurnents

Click on the
NIFTT_Install
folder

My Metwork Places
M marannber PCMIFCRRL SR

Figure 3-5. NIFTT_Install folder

15
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7. When the NIFTT_Install folder opens, you will see the following files. Next,
double-click on the installation batch file NIFTT_setup.bat.

: i — ™ Mame I Size I Type I o

"|__] | - CIACTwW 203 070116 File Falder 1

. [ datnet File Folder 1

NIFTT Install_07012: dotnetsei File Falder 1

: i:l FBAT 120 070123 File Folder 1

Select an item to view its description. 3 FRCCMT_210_07... File Folder 11

Sse-tlsot CIMRIT 202 080823 File Falder 1f;

i @NIFTT_setup.hD 1KE MS-00S Batch File 1f;

My Metwork Places \

My Computer PCOECPDLIE1 Click on the

NIFTT_setup.bat file

Figure 3-6. NIFTT Install folder contents.

8. You'll see a number of dialog boxes such as the one in figure 3-7. Click Yes
to install the Microsoft. NET Framework package.

Microsoft .NET Framework 1.1 Setup |

@ Wiald you like tainskall Microsaft \MET Framewark 1.1 Package?

< Yes h Mo |
~=v/

Figure 3-7. Microsoft Framework Setup dialog box.

9. Follow instructions as directed in a series of tool installation screens. Finally,
you'll see the following dialog box:

16
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Microsoft .NET Framework 1.1 Service Pack 1 {(KBS67460) x|

Do wou want to install Microsaft NET Framewaork 1.1 Service Pack 1 (KBSE7460)
on Microsoft NET Framework 1.17

Figure 3-8. Microsoft Service Pack dialog box.

10. Click OK to install the Microsoft.NET Framework Service Pack 1, which is
necessary for proper operation of the NIFTT tools.

I'l. You will be directed to reboot your computer after installation of each
service pack. However, do not reboot the first time you see the following
message box:

Microsoft .NET Framework 1.1 ] I _i!

You musk restart your swstem For the configuration changes made to Microsoft (NET Framewark 1.1 ko Eake effect, Click Yes ta restart now or bo if vou plan to

rmanually reskart laker,
Yes | Mo I

Figure 3-9. Microsoft .NET Framework dialog box.

I2. When prompted a second time, click Yes to reboot.

Note: If for some reason you do not see a second message box asking if you want
to reboot your computer, reboot your computer dfter the installation is complete.

In addition, during installation of the MRIT tool, you may be asked to specify
whether the tool is to be installed for “Everyone” or “Just Me.” Select the radio
button next to the Just Me option.

Installation of the NIFTT tool package should now be complete. The following
NIFTT tools should now be installed on your computer:

e Area Change Tool (ACT)

e Fire Behavior Assessment Tool (FBAT)

e FRCC Mapping Tool (FRCCmt)

e Multi-scale Resource Integration Tool (MRIT)

17
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Two other applications, Microsoft. NET Framework and the Microsoft.NET

Framework1.1Service Pack 1, should now also be installed.

Note: For NIFTT tools to function properly, ensure that the Spatial Analyst

Extension is installed and activated.

Now, open ArcMap and make sure that all of the NIFTT toolbars are visible as

shown in figure 3-10:

& Untitled - ArcMap - ArcInfo

MRIT e Edit Wiew Insert Selection Tools ‘indow Help
toolbar J
atial Analyst ~ | Layer:l j g@ ™ J e
—> 25T wm b D@ | & & \
3 A S Area Change
[DsE& & B@x | ~ || O 2 @@ m|| Tool toobar |, g ¢
x|
:
FBAT FRCC
toolbar MappingTool
toolbar

Figure 3-10. ArcMap showing NIFTT toolbars.

Note: Toolbars may be “floating,” and you may need to anchor them in
convenient locations by dragging them to toolbars at the top of your screen.

3.1.2 Single tool (ACT) installation

If you wish to install or reinstall ACT as a single tool without the entire NIFTT

package, follow these steps:

I. From the NIFTT website at www.niftt.gov, click on NIFTT Tools and

User Documents in the menu. On that page, select NIFTT Tools.

2. Click on the ACT Install file as shown in figure 3-11.
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Individual Tool Install for:

Installation Notes (MRIT):

*Mote: This tool is for use with ArcMap versions 9.0 or 9.1,

Aupgust 2006 Download MRIT Install File

Multi-scale Resource Integration (MRIT) Tool Version 2.0.2 If unsuccessful try Alternative Download Server

Individual Tool Install for:

Area Change Tool (ACT)

Installation Motes (ACT):

*Mote: This tool is for use with ArcMap versions 9.0 or 9.1.

< Download ACT Install File

ernative Download Server

Version 2.0.3

Installation File

Fire Regime Condition Class Standard Landscape Worksheet Application Software December 2007

Download Fire Regime Condition Class Standard
Landscape Application

December 2007

Fire Regime Condition Class Standard Landscape Application - Installation Notes Download Fire Regime Condition Class Standard

Landscape Application Installation Notes

Figure 3-11. Downloading individual ACT tool.

3.

4.

Navigate to the directory in which you have copied NIFTT tool files and
downloaded ACT (see figs.3-4 and 3-5).

If the installer determines a previous version of ACT is already installed, go
to the Control Panel (Start > Settings > Control Panel) and select
Add/Remove Programs. Uninstall Area Change Tool and then rerun
Setup.exe.

If the installer determines that Microsoft Data Access Components (MDAC)
are not up-to-date, run mdac_type.exe from the distribution source and
rerun Setup.exe.

If the installer determines the setup needs the .NET Framework, double
click on the dotnetfx.exe file and follow the prompts. When complete,
double click Setup.exe to continue.

Tip: If the dotnetfx.exe file is already present on your computer, the
downloaded .zip file will contain everything needed to install FBAT on your
computer. If it is not already installed, you must download and install
dotnetfx.exe.
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7. Once the installation begins, choose to install ACT for a single user (“Just
Me”) and then select your install location. Follow the defaults and then
select Close.

8. Open ArcMap with your desired map document. Go to the View menu and
select Toolbars. Make sure that the ACT Toolbar is checked and visible.

% Untitled - ArcMap - ArcInfo

J File Edit |View Insert Selection Tools Window Help

J Spatial El'l Daka View j @ h J 51&.
T Layaout Wigw &

Jé; Zoom Data 3 J | @

J E| zl Zoam Layauk 3

|D @ o o | & Gl 1=

E—  Toolbars » |T Main Menu
=5 E |T Skatus Bar 30 Analysk
Cverflow Bnnokation |T ACT Wizard 2.0.3

Figure 3-12. Selecting the ACT toolbar.

Note: Be sure that you do not have an earlier version of ACT installed on your
computer before downloading any newer version of the product.

3.2 Troubleshooting ACT installation

If the ACT toolbar shown at the right | ™ does not appear automatically when you
open ArcMap, you will need to select View > Toolbars and check the box to the left
of ACT Wizard 2.0.3 as shown in the figure below:
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Spatial &n |' Data Yiew
_ mE Latauk Yiew

File Edit |£iew Insert Selection Tools MWindow Help

Zoom Data
E | zi Zoom Layouk
O = Bookmarks

Toolbars

£F E |7 Status Bar

CrerFlows Annotation

[T Scrolbars
1

Tt

L Rriers
= Griides
] rid

Advanced Editing
Annotation

frcPad

5! Data Frame Propetkies...

ApcSoan

Figure 3-13. Verifying ACT toolbar is checked.

A
o | =
i c @B ea 0
b | e dlZ&st
4 |TK_ Main Menu |
2D Analyst /
|v ACT Wizard 2.0:3
BLMS Taols we.2

If you are still unable to view the ACT toolbar, follow these steps:

Click on the Tools menu and select Customize. Make sure the ACT 2.0.3 and
Spatial Analyst boxes are checked and select Close. Next, click on the View menu
and select Toolbars. Be sure to check the box to the left of ACT 2.0.3 if it is not

already checked.
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Toolbars l Eummandsl Dptiu:unsl

Taolbars:

% Main Menu
[13D &nalyst
W] ACT Wizard 2.0.3

[] Advanced Editing

] Anriotation

[] ArcPad

[ ArcSean

(] tirea Charge Toolbar 2.0.3
v} Clip and .Join Tool 1.0.6

[ Contest Menus

[ 1 Data Frame Tools

[] Dimensioning

[ ] Digconnected E diting ll

kepboard... | Axdd framm ﬁle...l Claze I

Figure 3-14. The Customize dialog box.

MHew..
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2. If you still cannot view the ACT toolbar in the ArcMap window, ACT may not be
properly installed. You may need to verify that there are no earlier versions of
ACT present and if so, uninstall any previous versions. Finally, reinstall the latest
version and try the following:

a. In ArcMap, again select the Tools menu and click on Customize to open
the box shown above (fig. 3-14).

ACT 2.0.3 should now be present in the Customize list as shown in the
above figure. It should be checked. If it is not, check the box to the left of
the file.

b. In ArcMap, select the View menu and click on Toolbars. Make sure that
the Area Change Tool Toolbar 2.0.3 box is listed and checked and make sure
that the Spatial Analyst Toolbar is installed and turned on.

Tip: Just because you can view a Spatial Analyst toolbar in ArcMap doesn’t necessarily
mean that the tool is installed and operational. You can verify that it is turned on by
selecting Tools > Extensions. If Spatial Analyst is listed but not checked, check it
now; if it is not listed, then you will need to obtain it now.

Note: If you have any additional questions about tool installation, please contact the
helpdesk at: helpdesk@landfire.gov.
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Chapter 4: Using the ACT Interface

4.1 The ACT interface
4.2 Starting ACT
4.3 Setting the editing task
4.4 Uniform Change editing
4.4.1 GIS functions
4.4.2 Create a new shapefile
4.4.3 Edit an existing shapefile
4.4.3.1 The Editor Toolbar
4.4.4 Convert shapefile attributes to new rasters
4.4.5 Merge edited rasters with original rasters
4.5 Variable Change editing
4.5.1 GIS functions
4.5.2 Create a new shapefile
4.5.3 Edit an existing shapefile
4.5.4 Convert shapefile attributes to rasters
4.5.5 Combine rasters
4.5.6 Edit raster attribute table
4.5.7 Convert raster attributes to rasters
4.5.8 Merge edited rasters with original rasters

4.1 The ACT interface

ACT uses a Wizard interface to guide the user through a sequential process for
delineating vegetation and fuel treatment polygons, combining raster data layers that
need to be changed to reflect treatment objectives, editing the value attribute table to
reflect the treatment outcomes, and creating new raster layers that depict treatment
outcomes. Although ACT uses a linear process to link multiple GIS processing steps
together, that sequential process need not be followed or completed. Instead, any of
ACT’s GIS tasks can be selected in any order, or used completely independently of each
other.

ACT uses a suite of various user-friendly dialog boxes to complete GIS processing.

Each dialog box includes an overview as well as tool tips to help the user navigate within
the box itself (fig. 4-1).
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Overview:
1. &dd your analysis rasters to the TOC prior ko opening this koal,
The spatial reference and cell size are taken from the rasters inthe frame.

2, Mame the Shapefile (no extension),
3. all figlds including defaults are optional,

4, Check fields to be added to the new Shapefile,
5, Fields not checked or unchecked will not be added to the new Shapefile.

&, Click the 'add Field' button ko add Fields not included in the default lists,
7. Rename fields or use the defaulk name. Only 8 characters are allowed.
8. Choose field properties or accepk defaulks,

9, Add additional fields as necessary.

10. Check the fields b use ar uncheck fields vou decide are nok needed,
11. Select the sawve location.

12. Click 'Mext =='to create the new Shapefile,

# Area Change Tool - New Shapefﬂe_ e / _35_1

Owerview M avigatioh |

Shapefile Mame: I

Frarme Spatial Beference :

I Uniform Change - DefaulkAttibutes .-’-\.dleew Fields List Mavigation:
[~ ariable Change - Diefault Attibutes Altribute Kevhoard Mavigakion:

Mavigation:
Tab key moves the cursor between controls,

IUse the Tab Key to enter the lisk,

Attribute Mame

Data Type

Ilse the Up and Down Arrow Kevs ko move between rows,
Precizion Ilse the Enter Kew ko move to the right and into editable columns.

Length
IJze the Shift and Enter Key to move to the left and into editable column:

Save Shapefileto:  ChfstmpSactdemophantom fusls = |

44 Back [lEsl 5 | Caricel I

Ise the E=c Key to leave column editing and return ko row selection,
IUse the Space Bar to check or uncheck a row,
Use the Tab Key to leave the Fields List,

Mouse Mavigakion:
Single dick to select a row,
Double click in a column to select it and open its editor,

Figure 4-1. Each dialog box contains Overview and Navigation tips.

4.2 Starting ACT

Because ACT operates from an ArcMap platform, ArcMap must be opened before ACT
can be initiated. A toolbar consisting of a single icon should be visible after you open an
ArcMap project (fig. 4-2).

24



Area Change Tool User’s Guide Chapter 4

L
N

Figure 4-2. The ACT toolbar.

I. First start ArcMap and create a new project by selecting A new empty map as
shown in figure 4-3:

— atart using Archdag with /

—|

@  Atemplate

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

é  An existing mag:

Browse for maps...
ChAPrePostTreat\Exercises\ Dutputs\FFT Aexere mxd
CAFORA35_z1BVACT _2\Exercises Dutputs\ ACT 2ewer. mxd
CAFORA38_z1BVACT _14\Exercisesh Outputs\ACT 1 exer.mxd
CAFORA35_z1B\FRCC\Exercizes\Dutputs\ MBI T exer. mxd
CAFOR4368_z16\FRCChExercises Dutputs FRCCaxear.mxd

[T Immediately add data

()4
™ Do not show this dialog again 2

Figure 4-3. Creating a new project in ArcMap.

2. Next, load input layers into your ArcMap project by clicking on the Add Data
icon (fig. 4.4):
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® Untitled - ArcMap - ArcInfo

| Ble Edit view Insert Selection Tooks Window Help

|DEda| » BB X | ool =4 &80

X2 | & G 3

S |s T e B

MEEEERE

£

—lil! E]

Figure 4-4. Loading input layers. Add Data
icon

3. Navigate to the directory where your data layers are stored and add input

layers.

Tip: At this point, you may see several Create pyramids dialog boxes similar to the box
shown in figure 4-5. Click No to speed up processing. If you do not want to see this

box again, put a check in the lower left-hand corner to disable it.

Create pyramids for slope (2977 1 2203) _= 0

Thiz raster data source does not have pyramidz. Pyramids allow for rapid dizplay at
warying resolutions.

Puramid building may take a few momerts.
Wfould o like to create puramids?

x|

Help | ez Mo | Cancel
N———

™ Use my choice and do not show this dialog in the future.

Figure 4-5. Create pyramids dialog box.

4. Click on the ACT toolbar (fig. 4-2) to open the main dialog box (fig. 4-6). All
applications of ACT must begin with the Area Change Tool dialog box, which is
used to specify the Editing Task, identify where to store outputs, and to select

the GIS task that is to be performed.
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Area Change Tool 2.0.3 i X|

E Select the Editing
Set General 0ptions Task

|nterface Type Editing Task

& wizard Interface & Unifarm Change /‘
i~ Toolbar Interface i~ Wariable Changs
Froject Mame: I
[Dptiomal]

Project Path:  E:Afetmphactdemosphantanm: fuels @I

Froject will be
zaved at

— G5 Function
{+' Craate New Shapefile,
£ Edit Existing Shapeiile
" Convert Shapefile Attnbutes to Fasters
™ Merge Edited Rasters with Original Fasters

Mest >3 Cancel

Figure 4-6. Selecting the editing task.

4.3 Setting the editing task

Two types of editing can be accomplished using ACT. The Uniform Change option will
alter all raster values within a polygon to a single value that is specified by the user (in
other words, a many-to-one change). The Variable Change option allows you to change
raster values within a polygon to many different values. It represents a non-uniform
change in which you can define rules that will include multiple changes to many
attributes (or, a many-to-many change). This option can also include changes to
multiple data layers

A Uniform Change might include creating a treatment area with a prescription that
would change one or more grid values to a single value. For example, a prescribed fire
might change the fire behavior fuel model, canopy base height, and canopy cover so that
each is represented by a single value (for example, FBFM 2; |5-feet canopy base height,
and 30 percent canopy cover). All other values outside of the burn perimeter would
remain unchanged.

Uniform Change edits are generally useful only when dealing with very homogenous

environments. Typically, vegetation and fuel prescriptions vary according to the
complexity of conditions on the land (slope, aspect, biophysical setting, cover type, size
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class, canopy cover, surface fuels, canopy fuels) or according to management objectives
(habitat objectives, visual objectives, air quality objectives). The Variable Change editing
process is more useful to real world GIS challenges.

A Variable Change involves altering many different values within a polygon to many
other values. Typically, the different values are assigned on the basis of a combination of
attributes denoting different conditions. For example, since fire behavior varies with
weather, fuels, and topography, it is not surprising that fuel treatment prescriptions
might vary according to attributes such as slope, aspect, elevation, surface fuels, and
canopy fuels.

Select the radio button that corresponds to the type of editing that is desired (see fig. 4-
6 above). We will first address the Uniform Change option.

A Uniform Change
allows you to change
all pixels in an area to A Variable Change

the same value. will allow you to
change pixels within
an area in a non-
uniform way to
multiple values.

4.4 Uniform Change editing

Remember that the objective of the Uniform Change is to change all of the current
values of one or more layers that intersect a polygon to a single value. Follow the below
steps to edit data using the Uniform Change option.

Note: If you would prefer to start with Variable Change editing, click on the link in this
sentence to skip to that section.

I. Select the Uniform Change radio button as shown above in figure 4-6.

2. Identify a Project Name by entering the name of your choice in the window

provided as shown in figure 4-7 below (this step is optional).

3. Next select the Project Path by clicking on the browse icon i to navigate to a
folder in which to store your output (this step is required).

ACT will automatically fill in the “Project will be saved at” box if the user specified
a name and a path for the project. If a Project Name was not identified, then no
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information will appear in this space. There is no need for the user to enter any
information.

Tip: Once a project path or location for the project to be stored is entered, it cannot be
edited. Therefore, if you make an error, you will need to start over with this dialog box.

Area Change Tool 2.0.3 i |

Enter the Project Name to

identify a folder for storing
Interface. Type Editing Task, outputs.

S5et General 0ptions

i wizard Interface " LUniform Change

" Toolbar Interface T Variable Ehange/
Froject Mame:

(Olptional] Iphantn:nm_fuels

Enter a path for storing the

Froject Path:  E:Afstmphactdemcsphantanm: fuels output folder.

Frojectwill be

CAfstmphactdemohphantam. . \phantom_ fuelz

zaved at

(et
\ \ ACT will enter the complete

\ path, including the project
name.

—GIS Function
o Create Mew Shapefile,
£ Edit Exizting Shapefile

£ Convert Shapefile Attributes o Rasters
™ Merge Edited Rasters with Original Fasters

\

\\ GIS Functions

\ available with

Uniform Change

MHest > Cancel I

Figure 4-7. Providing inputs to the Area Change Tool dialog box.

4.4.1 GIS functions

There are four GIS functions that will be available for use when the Uniform
Change option is selected. These include:

¢ Create a new shapefile — The shapefile is used to delineate polygons
where edits are to occur. When this option is selected, the Next button
will take you to the New Shapefile interface.

e Edit an existing shapefile — When this option is selected, the Next
button will close ACT and bring up ESRI’s Editing Toolbar. You can use the
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Editor Toolbar to modify an existing shapefile. When the edits are complete,
once again select the main ACT dialog box to continue.

Convert shapefile attributes to rasters — When this option is selected,
clicking on the Next button will take you to the Shapefile Attributes to New
Rasters dialog box. This utility allows you to convert any numerical attribute
contained within the shapefile to a new raster layer.

Merge edited rasters with original rasters — When this utility is
selected, the Next button will take you to the Merge Edited Rasters dialog
box. This function is used to “burn-in” the values from an edited layer into
the original layer. Thus, a new layer is created by adding the edited values to
the original values.

4.4.2 Create a new shapefile

The process for creating a new shapefile occurs in essentially two steps. The
first step involves delineating the polygons. The second step involves attributing
the polygons drawn in the first step.

First, select the radio button Create New Shapefile under the GIS
Function box shown in figure 4-8. This feature allows you to create an empty
shapefile having either default or user-defined attributes that can be used
during the editing session.
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Area Change Tool 2.0.3

Set General 0ptions

|nterface Type Editing Task
i wizard Interface % LUniform Change
i~ Toolbar Interface i~ Wariable Changs
Froject Mame:
(Olptional] Iphantnm_fuels

Project Path:  E:Afetmphactdemosphantanm: fuels

Froject will be

el b CAfstmphactdemohphantom.. sphantom fue

Chapter 4

Check the radio button
Create New Shapefile

—GIS Function
{+' Craate New Shapefile,

£ Edit Existing Shapeiile

" Convert Shapefile Attnbutes to Fasters

™ Merge Edited Rasters with Original Fasters

-

Click Next to open the
New Shapefile dialog
box

Mest >3

Cancel

Figure 4-8. Using ACT to create a new shapefile.

2. Click Next to open the New Shapefile dialog box as shown below (fig. 4-9).
This dialog box is used to name the shapefile and identify any attributes the
user wishes to include in the shapefile. Attributes should be added to the
shapefile if values in the original raster layer may be changed.
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B Area Change Tool - New Shapefile’ X|
Cvery | M Havinaion | Enter a name for the
verview | | Mavigation shapefile
Shapefile Mame: |
Frame Spatial Reference Click Add New
™ Uniform Change - Default Attibutes Add Hew — Attr.IbUte to add
I Wariable Change - Default Attribut Attribute attributes to the
anable Change - Default Attributes shapefile
Attribute MNarme Data Tupe Length Frecizion
Enter attribute name
and data format
information
_ _ = Browse to a folder for
Save Shapefileto:  C:Afstmphactdematph.,. \phantom_fuels L= < storing the shapefile
<4 Back =2 Cancel

Figure 4-9. The New Shapefile dialog box.

3. Enter a name for your shapefile in the box above (fig. 4-9). Remember that
you do not need to add an extension, and the name is limited to eight
characters or less. In addition, the file name you select should not contain
any spaces, leading numbers, or special characters (such as "~! @#$()-+={
HIN< >,).

You can add any attribute to the shapefile by clicking Add New Attribute and
entering a Name, Data Type, Length, and Precision (the number of decimal
places). If the shapefile will contain multiple polygons, we recommend that you
include an identifier as an attribute to keep track of the specific polygons.

Notice that ACT can add default attributes to the shapefile, if desired. Simply
check the box indicating Uniform Change - Default Attributes. The default
attributes were established for those interested in editing surface and canopy
fuel layers and succession class layers, which are used to derive fire regime
condition class (fig. 4-10). The default attributes are shown in table 4-1.
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Table 4-1. Default attributes available for the Uniform Change option.

Attribute Name Attribute Description
Id Polygon identifier
SClass Succession class
FBFM Fire behavior fuel model
CC Canopy cover
CH Canopy height
CBH Canopy base height
CBD Canopy bulk density

B Area Change Tool - New Shapefile |

| Dreerviem | | Mavigation | Uniform Change

Shapefile Name:  [Treatments "] default fields

Frame 5patial Beferénce

¥ ‘Unifarm Change - Default Sttributes Add Mew
[ Warniable Change - Detault Attributes Attribute

alttribute Marme Data Tupe Length Frecizion

Id Long Integer 1]

SClazs String ]

FEF Long Integer 1]

CC Long Integer ]

CH Lorig |nteger 0

CEH Long Integer 0

CED Long Integer 0

Save Shapefileto;  Cfstmphactdematph. \phantom fusls =

44 Back Meut 55 Cancel

Figure 4-10. Selecting the default attributes for a Uniform Change.
Only attributes that have been checked will be added to the
shapefile.

4. Check the box to the left of Attribute Name after adding all attributes that
you are interested in editing. Only those attributes that have been checked
will be included within the shapefile. Simply check or uncheck selections to
add or remove them from your new shapefile.

Tip: Using the Data Type drop-down menu allows you to choose a data type such
as “Long Integer,” “String,” etc., or you can accept the default values. The Length

field gives the expected number of characters in a string. The ACT Tool Tip defines
the Precision field as “the number of digits in a number.” You can modify the data
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format as needed. Refer to ArcGIS Desktop Help for further information pertaining
to data type.

5. Click Next when the dialog box is complete to open the Editor Toolbar and
close ACT.

4.4.3 Edit an existing shapefile

I. Select the Edit Existing Shapefile radio button in the GIS Function box if you
want to edit an existing shapefile rather than create a new shapefile from
scratch (fig. 4-11).

Area Change Tool 2,0.3 ' 1 x|

Set General Options

Interface Type Editing Tazk
& ‘wizard Interface & Urifarm Change
" Toolbar Intertace " Maniable Change
Project Mame:
[Optional] lphantnm_fuels

Project Path s C\Fstmphactdemophantom_fuels =

Project will be
gawved at

C:hfztmphactdemotphantam.. Aphantom_fuels
Select

Edit Existing

—G15 Function Shapefile
" Create Mew Shapefils.
= Edit Existing Shapefile

" Convert Shapefile Stributes to Fasters
" Merge Edited Fasters with Original Fasters

2 F= 2 Cahcel

Figure 4-11. Selecting the Edit Existing Shapefile GIS function
from the Area Change Tool dialog box.

2. Click Next to open the Editor toolbar. The Editor toolbar used by ACT (fig.
4-12) is exactly the same as the Editor toolbar available in ArcMap. The
Editor Toolbar is used to create and/or edit shapefiles.
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Figure 4-12. Editor toolbar and Editor drop-down menu.

Tip: When editing is complete, return to the ACT Wizard Interface by clicking on

the ACT toolbar.

Click on the Editor drop-down menu and click on Start Editing at the top

of the list as shown in figure 4-12.

When the Start Editing dialog box appears (fig. 4-13), select the appropriate

path containing the shapefile to be edited.
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Start Editing 2| x|
wihich folder or database do-you want to-edit data fram?
Sounce I Type

C:vwork SpacetLandfirehfinaldata Shapefiles:

C:\stmphactdemosphantann fuels Shapefiles

4 | 2]

Theze lavers and tables will be available for aditing:

Traatments, ;‘

he
| (8] .4 I Earcel |

Figure 4-13. The Start Editing dialog box indicating layers available for
editing within the selected path.

5. The Editor toolbar shown below will appear after you select the appropriate
path. ldentify the editing task on the Editor Toolbar by selecting Create
New Feature from the Task drop-down menu and then select the
appropriate shapefile from the Target drop-down menu (fig. 4-14).

Sketch Tool
Task Target

#
==

Editar = ||T| ? *  Task: ICreate MNew Feature j | Target: ITreatment.C\ d | ._J

Figure 4-14. Editor toolbar showing the Sketch Tool, Task, and Target drop-down menus with the
shapefile “TreatmentA” selected.

6. Click on the Sketch Tool icon to begin drawing a polygon. Consult ArcMap’s
Help utility for more information on creating and editing polygons. We
recommend that you save your edits frequently (for example, after you have
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completed each polygon). When you have finished drawing all polygons
within your shapefile, be sure to select Save Edits.

Tip: If you happen to make a mistake in your drawing, it may be easier to delete
the polygon and start over rather than trying to edit an existing polygon.

7. Next, you need to provide the appropriate values for the attributes within
the shapefile. Open the attribute table of the shapefile you have created by
right clicking on the new shapefile in ArcMap’s Table of Contents and select
Open Attribute Table (see fig. 4-15).

EH Attributes of Treatmenth ;ngil
FID Shape’ Id SClass FEFM CC CH CEH CBD
0 |Palygan 1|4 2 20 30 10 10
1 |Palygon 248 2 20 30 10 10
2 |Palygaon Y 2 20 30 10 10
[ 2 3 [Polygon ERFS 2 20 a0 10 10
Fecond: ﬂ_ﬂl 4 __PJ_E‘H Shnw;'! Al Selected | Records (0 out of 4 Selected.| Optiors -r|

Figure 4-15. Example attribute table of a shapefile with four polygons containing the following
attributes: Id = polygon identifier, SClass = succession class, FBFM = fire behavior fuel model,
CC = canopy cover, CH = canopy height, CBH = canopy base height, and CBD = canopy bulk
density.

8. Enter the values that you wish to use in the appropriate cells of your
attribute table. When finished, save your edits by selecting Editor > Stop
Editing > Save Edits. Close the Editor toolbar and the attribute table.

Tip: Be sure to press the Enter key after adding the last value and then close the
attribute table before continuing.

9. Select the appropriate Task and Target from the drop-down menus on the
Editor toolbar (fig. 4-16). Select the task Create New Feature if your
objective is to add polygons. Select the task Reshape Feature if your
objective is to change the shape of existing polygons. On the other hand, if
your objective is to modify the values in the attribute table, simply open the
attribute table and change the values.

= [

Editor = ||T| ? Task: I?ate New Feature

o)

vl | Target: Ivatment.ﬂ
N

®
Figure 4-16. Identifying the task and target on the Editor Toolbar.
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10. When finished editing, select Editor > Stop Editing > Save Edits.

4.4.4 Convert shapefile attributes to rasters

The next step in the Uniform Change process is to convert a shapefile’s
attributes of interest to new raster layers. The GIS function Convert Shapefile
Attributes to Rasters enables the user to convert every attribute of a shapefile
to a new raster layer.

I. Select the radio button to the left of Convert Shapefile Attributes to
Rasters and click Next (fig. 4-17).

Area Change Tool 2.0.3 1 |

Set General Options

Interface Type Editing Taszk
% wizad Interface % LUniform Change
i~ Toolbar Interface i~ Wariable Change
Froject Mame:
(Optional] Iphantnm_fuels
Project Path:  E:Afstmphactdemcsphantanm: fuels ﬁl Select Convert Shapefile
Biaestili b Attributes to Rasters
savled s C:hfatmphactdemohphantom, . \phantom, fuels
—GIS Function

Click Next to open a dialog
box for converting
shapefile attributes to
raster layers

™ Create Mew Shapefile,

™ Edit Exizting Shapsfils

¢ Convert Shapefile attributes to Rasters

™ Merge Edited Rasters with Original Fasters

MHest > Cancel

Figure 4-17. Selecting Convert Shapefile Attributes to Rasters function.

2. Click Next to open the following dialog box (fig. 4-18):
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== Area Change Tool - Shapefile Attributes to Rasters §|
- — Identify the shapefile
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Figure 4-18. Shapefile Attributes to New Rasters dialog box. In this
example, the shapefile contains seven attributes: Id = polygon
identifier, SClass = succession class, FBFM = fire behavior fuel
model, CC = canopy cover, CH = canopy height, CBH = canopy
base height, and CBD = canopy bulk density.

Note: The target shapefile must exist within the ArcMap Table of Contents before
you can convert its attributes to new rasters.

Select the appropriate shapefile containing the attributes to be converted to
rasters from the drop-down menu at the top of the dialog box (fig. 4-18).
Provide a name for each new raster by double clicking the space under New
Raster Name and then enter a name. Once you have entered a new raster
name, the box to the left of each attribute’s name will become enabled, and
you can check the attributes that you would like to convert. Only attributes
that are checked will be converted to a new raster.

Note: Remember that you do not need to add an extension, and the name is
limited to eight characters or less. In addition, the file name you select should not
contain any spaces, leading numbers, or special characters (such as *~! @#$"()-
+={ LIS >,).
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Tip: You will not be able to check the boxes under the Shapefile Attributes window
until you double-click in the corresponding New Raster Name cell and enter a
name.

When you have finished filling out the dialog box, use the browse button to
select a path and folder for storing the new rasters. Click Next to begin the
conversion process. The new raster layers will automatically be added to the
ArcMapTable of Contents.

Note: A progress bar located at the bottom of the dialog box indicates that
conversion is proceeding.

4.4.5 Merge edited rasters with original rasters

The last step in the Uniform Change process is to merge the newly created
rasters into the original, or target, rasters, thereby creating a new raster that
covers the full extent and that reflects the edits that have been made.

First make sure that the Edited Rasters and Target Rasters are available in
your ArcMap project. The availability of rasters that can be selected from
the Merge Change Raster dialog box depends on the layers existing within
the Table of Contents of your ArcMap project.

Next, select the radio button pertaining to Merge Edited Rasters with

Original Rasters as shown in figure 4-19 to merge the Edited and Target
rasters. Click Next to open the following Merge Change Rasters dialog box:
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Area Change Tool 2.0.3 - x|
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Figure 4-19. Selecting the Merge Edited Rasters with Original
Rasters function from the Area Change Tool dialog box.
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Figure 4-20. The Merge Change Rasters dialog box is used to identify the
rasters and attributes that will be merged together.

The Merge Change Rasters dialog box (fig. 4-20) requires the following
information.

e Edited Raster — The raster created from the shapefile containing
the edited information. The list of available rasters includes any
raster currently in the ArcMap Table of Contents. The Edited Raster
will be merged into the original or target raster.

o Edited Raster Attribute — The attribute contained within the
Edited Raster that will be used to overwrite the corresponding
attribute from the original or target raster. The drop-down menu will
include all attributes contained within the Edited Raster.

e Target Raster — The original or target raster that will be merged
with the Edited Raster. The drop-down menu will include any raster
that currently resides in the ArcMap Table of Contents.

e Target Raster Attribute — The attribute from the target raster
that will be overwritten by the attribute from the Edited Raster.

e Merged Raster Name — The new raster created by merging the
edited and original rasters together.

42



Area Change Tool User’s Guide Chapter 4

3. First, highlight the row containing an edited raster that you wish to use to
overwrite an existing raster. Use the Enter key to advance your cursor to
the next column labeled Edited Raster Attribute. Double-click in the cell to
activate the drop-down menu. The drop-down menu will list all attributes
contained within the Edited Raster.

4. Next select the appropriate attribute and use the Enter key to advance the
cursor to the next column (Target Raster). Select the target raster from a
drop-down menu that includes every raster within the ArcMap Table of
Contents. Again, use the Enter key to advance your cursor to the next
column (Target Raster Attribute). Select the attribute of the target raster
that will be overwritten by the Edited Raster. Use the Enter key to advance
your cursor to the last column (Merged Raster Name) of the dialog box.

5. Enter a name for the new raster that will result from merging the Edited
Raster with the Target Raster. Lastly, place a check in the box associated
with the Edited Raster in the first column.

Note: Remember that you do not need to add an extension, and the name is
limited to eight characters or less. In addition, the file name you select should not
contain any spaces, leading numbers, or special characters (such as "~! @#83$"()-
+={ I/ < >,).

Use the Browse icon located to the right of the “Save Rasters to:” window
to navigate to an appropriate folder for storing the newly created rasters.

6. Click Finish to initiate the processing of the new raster layers which will
automatically be added to the ArcMap Table of Contents. The “Uniform
Change” process is now complete.

Tip: Rest your cursor on the Navigation button located at the upper right corner of
the dialog box for help in moving around the Merge Change Rasters dialog box.

Be sure to follow the
usual naming
conventions used with
ACT.

4.5 Variable Change editing

The Variable Change editing process involves changing pixel values in a non-uniform
manner. Frequently, the edits are made within polygons that denote a target area.
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However, these changes can also be made across the full extent of the data layer(s)
without the use of polygons.

Note: the instructions in this section are very similar to those for the above section on editing
using the Uniform Change option. Rather than referring the reader back, we repeat the
instructions here for convenience.

clicking on the ACT Toolbar -

Start the editing process by opening ArcMap, adding all layers of interest, and then

L Pl

S

The Area Change Tool dialog box will open (fig. 4-21). Select the radio button
below Editing Task to the left of Variable Change.

Enter a Project Name (optional) and Project Path as demonstrated in figure 4-7.

The project name will establish a unique folder for storing all outputs; leave this
entry empty if a unique output folder is not desired.

4.5.1 GIS functions

There are seven GIS functions that will be available for use when the Variable
Change option is selected. These include:

Create a new shapefile — The shapefile is used to delineate polygons
where edits are to occur. When this option is selected, the Next button
will take you to the New Shapefile interface.

Edit an existing shapefile — When this option is selected, the Next
button will close ACT and bring up ESRI’s Editing Toolbar. You can use the
Editor Toolbar to modify an existing shapefile. When the edits are complete,
once again select the main ACT dialog box to continue.

Convert shapefile attributes to rasters — When this option is selected,
clicking on the Next button will take you to the Shapefile Attributes to New
Rasters dialog box. This utility allows you to convert any numerical attribute
contained within the shapefile to a new raster layer.

Combine rasters — This function is used to integrate multiple data layers
by selecting attributes from rasters to join into a combine raster. Clicking on
the Next button opens the Combine Rasters interface.

Edit the raster attribute table — When this option is selected, clicking on

the Next button opens the Edit Rasters Manager. This dialog box can be
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used to transfer an attribute table to Excel, transfer edited data in Excel to
an attribute table, transfer an attribute table to Access, or to transfer edited
data in Access to an attribute table.

e Convert raster attributes to rasters — This option allows you to create
individual raster layers from the attributes of a combined layer. Clicking on
the Next button will open the Raster Attributes to Rasters dialog box.

o Merge edited rasters with original rasters — When this utility is
selected, the Next button will take you to the Merge Edited Rasters dialog
box. This function is used to “burn-in” the values from an edited layer into
the original layer. Thus, a new layer is created by adding the edited values to
the original values.

Although the ACT Wizard toolbar was designed to follow a sequence of
processing steps, a user does not have to follow the sequence or complete all of
the steps. In other words, each of the GIS functions can be used independently
as a stand-alone process. For example, if you plan to make changes throughout
the entire extent of your analysis area, there is probably no need to create a
shapefile to constrain the changes to a limited area. In this instance, the editing
process might actually begin with combining a suite of rasters.
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Figure 4-21. Area Change Tool dialog box showing the GIS
functions available when conducting Variable Change edits.

4.5.2 Create a new shapefile

The process for creating a new shapefile occurs in essentially two parts. The
first part involves delineating the polygons. The second part involves attributing
the polygons drawn in the first part of the process.

I. First, select the radio button Create New Shapefile under the GIS
Function box shown in figure 4-22. This feature allows you to create an
empty shapefile having either default or user-defined attributes that can
be used during the editing session.

2. Click Next to open the New Shapefile dialog box as shown in figure 4-
23. This dialog box is used to name the shapefile and to identify any
attributes you wish to include. Attributes should be added to the
shapefile if you intend to change their values in the original raster layer.
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Figure 4-22. Using the ACT Wizard to create a new shapefile.

3. Enter a name for your shapefile (fig. 4-23). Remember that you do not
need to add an extension, and the name is limited to eight characters or
less. In addition, the file name you select should not contain any spaces,
leading numbers, or special characters (such as "~! @#$()-+={ }[
N/ <>,).
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Figure 4-23. Creating a new shapefile.

shapefile

You can add any attribute to the shapefile by clicking Add New Attribute.
You will need to provide an Attribute Name, Data Type, Length, and
Precision (number of decimal places). If the shapefile contains multiple
polygons, we recommend that you include an identifier as an attribute to
keep track of the specific polygons. Checking the box next to Variable
Change - Default Attributes adds an identifier for individual polygons (fig. 4-

24).
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Figure 4-24. Selecting default attributes for Variable Change.

Be sure to check the box to the left of the “Attribute Name” after adding all
attributes that you are interested in editing. Only those attributes that have
been checked will be included in the shapefile. Simply check or uncheck
selections to add or remove them.

Tip: Using the Data Type drop-down menu allows you to choose a data type such
as “Long Integer,” “String,” etc. (or you can accept the default values). The Length
field gives the expected number of characters in a string. The ACT Wizard’s Tool
Tip defines the Precision field as “the number of digits in a number.” You can
modify the data format as needed. Refer to ArcGIS Desktop Help for further
information pertaining to data type.

4. Click Next when the dialog box is complete to open the Editor toolbar
and close ACT.
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4.5.3 Edit an existing shapefile

I. Select the Edit Existing Shapefile radio button under GIS Function (fig. 4-
25) if you want to edit an existing shapefile rather than create a new shapefile
from scratch.

Area Change Tool 2.0.3 s |
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Combine Rasters:
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g 0 0 0 T R
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Figure 4-25. Use the Edit Existing Shapefile option to edit existing
shapefiles.

2. Click on Next to open the Editor toolbar (fig. 4-26), which you can use to
add new polygons or to modify the shape of existing polygons. In addition,
select this option if you need to edit the values of an exiting shapefile’s
attribute table. The Editor toolbar used by ACT is exactly the same as the
Editor toolbar available in ArcMap.

..... LI | Ta.--_:r:t:l

Figure 4-26. The Editor Toolbar.
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Figure 4-27. Drop-down
Editor menu.

3. Click on the Editor drop-down list and select Start Editing at the top of
the menu as shown above in figure 4-27. As before, you will need to identify
the path that contains the target shapefile. A Start Editing dialog box, which
is used to select the appropriate path containing the shapefile to be edited,
will appear (fig. 4-28).
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Figure 4-28. The Start Editing dialog box shows the layers available for
editing within the selected path.

4. After identifying the appropriate path, select an editing task from the Task
drop-down menu on the Editor toolbar (fig. 4-29).

Editor * | % ‘ ;@ T Task: |create Mew Feature j | Target: ITreatl LI | ,/" (5 | |
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i Madify Portion of a Ling
-+ Topology Tasks
- Maodify Edge
i Reshape Edge
I auto-Complete Palygan
[=F Other Tasks L.
o Survey Analyst Edit Task
- Select Features Using a Li‘rij

[T

[Tl

L Selert Featikes Heinn an

4| 3

Figure 4-29. Selecting an editing Task from the Editor Toolbar.
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5. Select Create New Feature if your objective is to add polygons. Select
Reshape Feature if your objective is to change the shape of existing
polygons. If your objective is to modify values in the attribute table, simply
open the attribute table and change the values.

6. Finally, you will need to select the appropriate shapefile from the Target
drop-down menu on the Editor Toolbar (fig. 4-30).

=

Select the
shapefile to
= / be edited
Editor HT ,;& » Task: ICreate Mews Feature _ﬂ | Targek: |TreatmentC i | ] | EZT | |

Figure 4-30. Use the Target drop-down menu on the Editor toolbar to select an appropriate
shapefile.

7. Select the Sketch Tool icon shown below (fig. 4-31) to begin drawing a
polygon. Consult ArcMap’s Help utility to learn more about creating and
editing polygons. We recommend that you Save Edits frequently (for
example, after completing each polygon). When you have finished editing,
select Editor > Stop Editing > Save Edits.

Sketch Tool Task Target

dito D 5]
Editor = ||T| ;4 > Task: ICreate Mew Feature j | Target: ITreatmentC j T | |

Figure 4-31. Editor toolbar showing the Sketch Tool, Task (Create New Feature), and Target
shapefile (“TreatmentC”).

Tip: If you happen to make a mistake in your drawing, it may be easier to delete
the polygon and start over rather than trying to edit an existing polygon.

8. Now you will need to provide the appropriate values for the attributes
within the shapefile. Open the attribute table of the shapefile you have
created by right clicking on the new shapefile in the ArcMap Table of
Contents (fig. 4-32) and select Open Attribute Table.
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EH Attributes of Treatmenth ;ngﬂ
FID Shape' Id SClass FBFM cC CH CBH CBD
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1 [Palyeon 28 2 20 30 10 10
2 |Palygon 3|48 2 20 30 10 10
3 3 |Palygon 4|8 2 20 30 10 10
Record: ﬂ_ﬂl 4 _PJ_!H S‘hcuw:'l Al Selected | Records [0 oot of 4 Sefected | Options vl

Figure 4-32. Example attribute table of a shapefile with four polygons and containing the
following attributes: Id = polygon identifier, SClass = succession class, FBFM = fire behavior fuel
model, CC = canopy cover, CH = canopy height, CBH = canopy base height, and CBD = canopy
bulk density.

9. Enter the values that you wish to use in the appropriate cells of the attribute
table.

Note: Be sure to press the Enter key on your keyboard dfter adding the last value
and then close the attribute table before continuing.

10. When you are finished, save your edits by selecting Editor > Stop Editing
> Save Edits. Close the Editor toolbar and the attribute table.

Tip: When you have finished editing, return to ACT by clicking on the ACT toolbar.

4.5.4 Convert shapefile attributes to rasters

The next step in the Variable Change process is to convert the attributes of
interest in a shapefile to new raster layers. The GIS function Convert Shapefile
Attributes to Rasters enables the user to convert each attribute of a shapefile to
a new raster layer. Select the radio button to the left of Convert Shapefile
Attributes to Rasters and click Next (fig. 4-33).
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Figure 4-33. Converting shapefile attributes to rasters.

I. Click Next to open the following dialog box (fig. 4-34):
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== Area Change Tool - Shapefile Attributes to Rasters

Chapter 4
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Figure 4-34. Shapefile Attributes to New Rasters dialog box.

In

this example, the shapefile contains seven attributes: Id = polygon
identifier, SClass = succession class, FBFM = fire behavior fuel
model, CC = canopy cover, and CH = canopy height, CBH =

canopy base height, and CBD = canopy bulk density.

Tip: The target shapefile must exist within ArcMap’s Table of Contents before

you can convert its attributes to new rasters.

Select the appropriate shapefile containing the attributes to be converted
to rasters from the drop-down menu at the top of the dialog box (fig. 4-
34 above). Provide a name for each new raster by double clicking the
space under New Raster Name and enter a name. Once you have
entered a new raster name, the box to the left of each attribute’s name
will be enabled. You can then check the attributes that you would like to
convert. Only attributes that are checked will be converted to a new

raster.

Note: Remember that you do not need to add an extension, and the
name is limited to eight characters or less. In addition, the file name you
select should not contain any spaces, leading numbers, or special

characters (such as "~! @#$M()-+={ }[ ]|\1/:;7"< >,.).
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Tip: You will not be able to check the boxes under the Shapefile Attributes
window until you double-click in the New Raster Name column and enter a
name.

3. When you have finished filling out the dialog box, use the browse button
to identify the path and folder for storing the new rasters. Click Next to
begin the conversion process. The new raster layers will automatically
be added to the ArcMap Table of Contents.

Note: A progress bar located at the bottom of the dialog box indicates that
conversion is proceeding.

4.5.5 Combine rasters

Combining rasters is an effective technique for integrating multiple data layers at
the pixel level. When rasters are combined, each cell of the combined raster is
assigned to one of the unique combination of cell values from the input layers.
The cell values of the input layers become attributes of the combined layer (see
the ArcGIS help utility for a more thorough explanation of combining raster
layers).

The maximum number of grids that can be input into the ArcGIS “combine”
function varies with different hardware platforms. The combine function is also
limited by the range of grid values in each layer. No more than 10 million unique
combinations are possible. However, ArcGIS currently determines the number
of potential combinations based on the maximum grid values in each of the
layers to be combined. For example, if a layer has two unique values with grid
values of 100 and 101, then ArcGIS assumes that there are actually 101 unique
values in that layer. If this layer is combined with a similar layer, ArcGIS assumes
that the combine function will result in 10,201 potential values even though in
reality, there could be only four potential values representing the unique
combinations of both layers.

Tip: If you receive an error message indicating that the combine function will
result in over |0 million unique combinations, you may be able to remedy the
situation by:
e dropping one or more of the input layers,
e reclassifying the values of the input layers to decrease their
maximum values,
o classifying the values of the input layers to reduce the number
of potential combinations, or
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e combining the layers in stages. For example, combine the first
three layers in one step, the second three layers in another
step, and then lastly combine the two combined layers.

Note: The remainder of this chapter will use a single example to
demonstrate the Variable Change editing process. This example involves
updating five fuel layers using the burn severity layer of a recent fire.
Specifically, fuel layers characterizing pre-burn conditions will be updated
using the Variable Change editing process to reflect post-burn conditions.

All input layers to be combined must be added to your ArcMap project prior to
initiating the combine function. After adding all layers of interest to ArcMap,
select the radio button to the left of Combine Rasters (fig. 4-35) to open the

Combine Rasters dialog box.
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Figure 4-35. Selecting the Combine Rasters function.

The Combine Rasters dialog box (fig. 4-36) is used to name the new combined
layer, order the layers as they will appear in the value attribute table, and identify
additional attributes from the input layers that should be included within the

value attribute table of the combined layer.
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I. First, provide a name for the combine raster in the window labeled New
Raster Name.

Note: Remember that you do not need to add an extension, and the name is
limited to eight characters or less. In addition, the file name you select should
not contain any spaces, leading numbers, or special characters (such as "~!

@#$N)-+={ L IN/57< >,).

2. Next, identify the rasters layers that are to be combined. The Rasters to
Combine column will include any rasters that have been loaded into your
ArcMap project. Place a check in the box associated with any raster to
be included in the combined layer. The order in which rasters are
checked will determine how they are arranged in the value attribute table
of the combined layer. The column labeled Attrib Order will
automatically display the sequence in which layers are checked. The last
column in the dialog box, Join Attributes, adds any ancillary attributes,
such as descriptive labels of a layer, into the value attribute table of the
combined layer. To include an ancillary attribute, double-click on the
appropriate cell and then check the box or boxes of those attributes to
be included.

=5 Area Change Tool - Combine Rasters

3 x|
(ervism | i_ﬁaviuatinn |

Enter a name for the

Mew Raster Mame:  |Combine < combined layer
Rasters to Combite gmg dairy Attributes [Optional]

Check the layers to be
chdcly 5 combined. The sequence
cbhcls 4 _ in which layers are
sev_fn 1 Severty checked will determine
care cov_1 5 Cc_percent their order within the
can_ht_1 7 Chom_s 10 attribute table. Identify
e tupe 1 2 | Evt name any ancillary attributes that
ibim13 1 3 Fhiml2 should be included within

= the attribute table
Save Rasterto: CiAfstmphactdemabumseverity =
44 Back [ et Cancel

Figure 4-36. The Combine Rasters dialog box.
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3. When you have completed the dialog box by identifying the rasters
(Rasters to Combine), specifying their appropriate order (Attrib Order),
and adding important ancillary attributes (Join Attributes), use the browse
icon to navigate to the folder in which you wish to use to store the
combined layer. You can accept the default path or choose a new
location.

Click Next to create the new raster. The new raster will automatically be added
to the Table of Contents in your ArcMap project. Review the value attribute table
of the combined layer to ensure that the layer will meet your needs. The value
attribute table for this example is displayed below (fig. 4-37).

Values of input rasters

Attributes of input rasters

AL A
B Attributes of combine — D \AQJEI
Objectl| Yalue | Count | Sev_fnl [ Ev_ type 1 | Fbfmi3 1 | Cbhels [ Can_cov 1| Chdcls | Can_ht 1| Severity Evt_name Fbfm13 | Cc_percent Ch_m_x_10 ﬂ
1} 1 12 1 2045 10 3 85 5 175 {MoBurn-Lo |Morthern Rocky Mountain Dry-Mesic Mortane Mixed Conifer Forest [FEFMI0 80== CC=80 |100== CH= 250
1 2 10 1 2045 8 25 75 5 175 |MoBurn-Lo |Marthern Rocky Mountain Dry-Mesic Mortane Mized Conifer Forest [FBFMB  (70== CC=80 |100== CH=250
2 3 g 2 2045 10 23 85 g 175 |Low Morthern Rocky Mourtain Dry-Mesic Mortane Mixed Conifer Forest [FEFMIO (80== CC=90  |100== CH= 250
3 4 23 1 2045 10 23 @ 15 175 MoBurn-Lo |Narthern Rocky Mountain Dry-Mesic Mortane Mized Conifer Forest FEFMI0 (80== CC=90 |100== CH=250
4 i 44 1 ey 8 15 85 15 175 |NoBurn-Lo. | Pseudotsugs menziesi Forest Aliance FBEFME  80== CC=80 |100<= CH=250
| B 4 1 7 8 2 75 5 175 |NoBurn-Lo |Pseudatsuga menziesi Forest Aliance FBFME  |70== CC=80 |100== CH=250
B ' 1 2 2045 8 23 75 5 175 |Lowe Morthern Rocky Mourtain Dry-Mesic Mortane Mixed Conifer Forest [FBFMB  (70== CC =80 |100== CH= 250
7 g 14 2 o 8 i a5 5 175 | Lo Pseudatsuga menziesi Forest Aliance FBFME  80== CC=890 |100<= CH=250
g 9 4 2 o 8 23 = s 175 |Lowe Pseudatsugs menziesi Forest Alisnce FBFME  |70== CC=80 |100== CH= 250
9 10 12 1 prrd 8 15 75 15 175 |NoBurn-Lo |Pseudatsuga menziesii Forest Aliance FBFME  (70== CC=80 |100== CH=250
10 1 18 1 sl 8 23 &5 15 175 |NoBurn-Lo. |Pseudotsuga menziesii Forest Aliance FBFME  |80== CC=90 |100== CH =250 j
Recad MI 130 [m|  Show W Selected | Records (0 out of 2491 Selected | Optiors =

Figure 4-37. The attribute table of the combined layer showing the first 11 of 2,491 records.

4.5.6 Edit raster attribute table

ACT has two options for editing attribute tables of raster layers: Microsoft
Excel or Microsoft Access. The choice of software program is largely dependent
on your own experience. Excel may be easier to use, but can be more tedious
than Access and can be inappropriate for large editing projects. Attribute tables
of a combined layer commonly contain thousands of records which may prove

problematic when using Excel since Excel has a limit of 65,560 records.

Using

Access is typically more efficient since update queries can change hundreds of
records simultaneously.
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Select the Edit Raster Attribute Table radio button in the Area Change Tool
dialog box (fig. 4-38) and click Next to open up the Edit Raster Manager dialog
box (fig. 4-39).

Area Change Tool 2.0.3 L x|

SetGeneral Dptions
Interface Tupe Editing Tazk

& “wWizard Interface " Uniform Change
" Toolbar Interface &+ “ariable Change

F:Implt?;g ;J\l]ame: IBurnseverit_u

Frojgct Path:  EMstmphactdemo =

Projectwill be
zaved at;

ChfstmphactdemohBurnseyverity Select the Edit

Raster Attribute
Table radio button

— G5 Function
Create Mew Shapefile,

E dit Existing Shapefils

Corvert Shapefile Attnbutes azters
Combine B asters:

Edit Hazter Attribute Table

Corvert Raster Attibutes to B asters

terge Edited Fasters with Oniginal Fazters

18 10 T T T T

Mewt = Cancel

Figure 4-38. Selecting the GIS function to edit a raster attribute table.
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‘¥ Area Change Tool - Edit Rasters Manager x|
Excel Tranzfer | Owerview |
—Part1: Transfer an attribute table o Excel:
Frazter; =
- Export a raster
R aster Fecord Cout = attribute to Excel
Mew Excel File:: =
— Part 2 Transfer edited data in Excel to an athibute table:
E ncel file : =
Original Frazter : = ﬁ;l el Import an ?dited
b= : raster attribute
Hevw B aster = table from Excel
Access Transfer
—FPart1: Transfer an attbute table to Acocess,
Baster = = Export a raster
— 8 B | attribute table
Mew bocess DB = to Access
—Part 2 Transfer edited data in Acoeszs to an attibute. table:
Accesz DB ; =
Access Table | | LI Import an edited
- = 2 raster attribute
Unginal Raster: =3 ' table from Access
Mew Haster: =
%< Back Mest > Cancel

Figure 4-39. The Edit Rasters Manager dialog box.

The Edit Rasters Manager dialog box (fig. 4-39) is used to transfer value attribute
tables to either Excel or Access for editing and subsequently to transfer the
edited Excel/Access data to a value attribute table of a new raster layer. The
upper portion of the Edit Rasters Manager dialog box pertains to Excel and the

bottom half relates to Access.

Excel Transfer

Part |I: Transfer an attribute table to Excel

Three steps are required to export an attribute table to an Excel spreadsheet for

editing (fig. 4-40).
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First, identify the raster that is to be edited by clicking on the browse
icon to the right of the Raster box.

Second, create an Excel spreadsheet by clicking on the folder icon to the
right of the box labeled New Excel File.

Lastly, export the raster attribute table to Excel by clicking the large icon
(Export a raster attribute table to Excel) to the right of the Excel
Transfer Part | box. During the exporting process, the record count of
the raster will appear in the dialog box. This feature is useful for
determining if the raster has more than 65,560 records which will exceed
the capacity of Excel spreadsheets. Excel will open automatically when
the exporting process is complete (fig. 4-41).

Tip: If the record count exceeds the limit of Excel (65,560 records), a warning
message will appear on your screen and the Excel transfer will stop.

Note: A progress bar at the bottom of the dialog box indicates that the

transfer is proceeding. Processing may take several minutes for rasters with
large numbers of records and/or attributes.
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Encel Transfer

Raster Record Count !

‘# Area Change Tool - Edit Rasters Manager 3

—Part 1; Tranzfer an attibute table to Excel.

Mew ExcelFile:  C:\fstmphactde. Scombine slz =

Chapter 4

1) Identify the raster
to be edited

2) Name the Excel
Fiaster; C:\stmphactdemo’.. \combine = / file to be created

Excelfile:
I:_Irigiri-ﬁl Fazter ;

Mew R aster:

Excel

Locess Transter

Raster:

Mew Access DB

—Part 1; Transfer an attribute table to Access.

docess DB

—Pait 2 Tranzfer edited data in-Access toarr attribute

Access T able I
Original Raster :

Mews Faster:

=

44 Back

Meut s> Cancel

Figure 4-40. Use the Edit Rasters Manager dialog box to export

a raster attribute table to Excel.

=
= . 311 3) Export data to
=

_igix

Al e | e |8 | E | Fles] ® | ] J | K I [ M| M | ] =

1_ CMstmplactdemoiburnserveritylcombine | -

2 |ChiectlD “alue Count Sev_fnl |Ev_type_Fhim13_1 Chhels 'Can_cov_ 1 Chdcls Can_ht_1 |Severity Evt_name Fhim13 Cc_percent Ch_m_x 10

_3_ 1 1 12 1 2045 10 25] a5 5 175 MoBurn-Lo  [Morthern Rocky Mountain Dry-hesic Montane Mixed Conifer FBFM10 80 == CC = 80100 == CH <250/
_i_ 2 2 10 1 2045 g 25 75 5 175 MoBurn-La  Marthern Rocky Mourtain Dry-Mesic Mortane Mixed Conifer FBFMS 70 == CC = 80/100 == CH =250
_5__ 3 3 5 24 2045 10 25 a5 5 175 Low hlarthern Racky Mountain Dry-Mesic Mortane Mixed Conifer FEFM10 180 == CC = 80100 == CH <250,
B 4 4 23 1 2045 10/ 25 85 15 175 MoBurn-Lo Morthern Rocky Mourtain Dry-tesic Montane Mixed Conifer FBFM10 180 == CC = 90/100 == CH =250/
Fi 5 ) 44 1 2227 g 15 g5 15 175 MoBurn-Lo | Peeudotsuga menziesi Forest Alliance FEFME |80 == CC=90100 == CH =250
| 5 | & & 4 1 227 I s 175 |MoBurn-Lo  Pseurotsugs menziesii Forest Alliance FEFMS 70 <= CC=80/100 == CH =250
__!—;1_ Fi 7 11 2 2045 g 25 75 b 175 Low Morthern Rocky Mountain Dry-Mesic Montane Mixed Conifer FBFMS 70 == CC < 80100 == CH =250
iD__ g8 g 14 2 2227 g 25 g5 5 175 Low Pzeydotsuga menziesi Forest Aliance FEFME 80 == CC<80/100 == CH =250
_il:l_ g 9 4 2 2297 g 25] 75 5 175 Lowe Pseudotzugs menziesii Forest Alliance FBFME 7O == CC=80100== CH= 250:

12 10 10 12 1 2227 g 15 7al 15 175 MoBurn-Lo |Pseudotsugs menziesii Forest Alliance FBEFME  70== CC=80100== CH=250 ¥

i 4 b b Sheetl { Sheetz [/ Sheetd / 4] | Ld

Figure 4-41. An Excel spreadsheet derived from the value attribute table.
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You can begin editing immediately after Excel opens. However, please note the
following editing caveats:

e  We recommend making a backup copy of the spreadsheet prior to
changing any values. If mistakes are made, an original copy will be
available to fall back on.

¢ Never change values in the ObjectlD, Value, or Count fields of a
combined raster. Instead, edit only the attributes of that raster.

e Never delete any records.

e Be very careful when sorting a spreadsheet — data can easily be
scrambled beyond repair. Be sure to sort the entire spreadsheet and
not just some subset of fields. Always return the spreadsheet to its
original form before transferring data to an attribute table by sorting
the entire spreadsheet using the Value field.

Use the SaveAs function to save your worksheet when edits are complete.
Close Excel and save your ArcMap project at this point.

Part 2: Transfer edited data in Excel to an attribute table

This feature of ACT is used to create a new raster from the edited version of an
Excel worksheet. Open the Area Change Tool dialog box and then select the
radio button Edit Raster Attribute Table. The following steps are required to
import a spreadsheet into an attribute table (see fig. 4-42 below).

Identify the Excel spreadsheet that contains the edited data by clicking on
the browse button to the right of the Excel file box.

Identify the Original Raster that was used to create the Excel
spreadsheet. ACT will commonly provide this information automatically,
but make sure that this information is correct before you continue.

Enter a name and path for the New Raster by clicking on the browse
button to the right of the New Raster box. Remember that the name is
limited to eight characters or less. In addition, the file name you select
should not contain any spaces, leading numbers, or special characters
(such as "~! @#$N()-+={ }[ |\1/:;’"< >,.).

Create the new raster by clicking on the large icon (Import an edited
attribute table in Excel) at the far right of the Part 2 box.

The new raster will be added automatically to the Table of Contents in your
ArcMap project. Save your ArcMap project at this time.
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1) Identify the Excel
‘# Area Change Tool - Edit Rasters Manager: x| file containing the
i edited data

Excel Transfer | Owerview |

—Part 1; Transfer an attribute table to Excel. :

Faster E:Mfatmphactdemat. . Ncambing = 2) Identify the original

_ — raster used to create
Raster Becord Count - 2491 y 2 the Excel file
Mew Excel File:  E:AfstmpYactde. Scombine. xls @

—Part 2 Trarster edited data in Excel to.an attribute table. 3) FF]nter a name
Exicelfile : C:Afstmphactde.. Scombite. xlz for the new raster
Onginal Raster;  CAlstmphactdemo’.. Ycombine 1
MNew R aster: C:Mfestmphasverty. hoomb_ed = 4) Create a new

raster

Aocess Tranzsfer

—Part 1 Tranzfer an attibute table to Access.

Faster: ﬁ |
i >
MHewdocesz DE: = -
— Part 2 Tranzfer edited dats in Sccess to an attibute table.
Accesz DB =
Scoess Table: | _ﬂ ]
» = by
[riginal Razter (e
Mew Haster: =™
<< Back Mest > x Cancel

Figure 4-42. Use the Edit Rasters Manager dialog box to create
a new raster from an edited Excel spreadsheet.

Access Transfer

Part I: Transfer an attribute table to Access

Open the Edit Rasters Manager dialog box by selecting the radio button labeled
Edit Raster Attribute Table. The bottom portion of the Edit Rasters

Manager dialog box pertains to using Access to edit the attribute table of an
existing raster.
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Exporting a value attribute table to Access is a simple three-step process (see fig.
4-43 below).

Identify the raster to be edited by clicking on the browse button to the
right of the Raster box.

Name the Access database by clicking on the browse button to the right
of the New Access DB window.

Click on the large icon to the far right of the Access Transfer Part 1 box
to export the value attribute table into an Access database. The Access
database will open automatically when the transfer process is complete.
The database will contain a table with the same name as the database (fig.
4-44). Open the table and begin editing.
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‘# Area Change Tool - Edit Rasters Manager

Excel Transter | Overview

—Part 1: Transfer anattribute table ta Excel

Razter: =
R aster Becord Count

M ew: Excel File:: =

Escel file !

Onginal Razter:

Mew Haster:

Chapter 4

/|

1) Identify the raster
to be edited

Access. T ransfer

Part 1: Tranzfer an attibute table: to decess. //
Flaster ; C:Afstmphactdemod,. Acombine = S —
_I‘,, V2

(=

New fccess DB 2 C:ifstmphactd.. Scombine mdb

2) Identify the name and
path for the Access
database

Part 2 Tranzfer edited data in Access toan attibute table:
Aocess DB ;

Access Table: | ;I

Originial Hazter

Mew Faster;

3) Export the Value
Attribute Table to
Access

<< Back et 5

Cahicel.

Figure 4-43. Use the Edit Rasters Manager dialog box to transfer
a value attribute table to an Access database.

CEJECTID| Walue_ | Sew_inl Sevetity Evt_name | Fhfmts: | Co_percent | Ch_m_x_10
|| 1 1 12 1 2045 10 25 85 5 175 MoBurn-Lo | Morthern Rocky Mountain Dry-Mesic Mortane Mixed Conifer Farest  FBFRMD 80 == CC =80 100 == CH = 250
|| 2 2 10 1 2045 g 25 75 =3 175 MoBurn-Lo | Morthern Rocky Mountain Dry-hesic Montane hMixed Conifer Forest  FEFME 70 == CC <80 100 == CH =230
|| 3 3 g 2 2045 10 25 == 5 175 Low Morthern Rocky Mountain Dry-Mesic Montane Mixed Conifer Forest  FBFM10 |80 == CC =380 100 <= CH =250
|| 4| 4 23 1 2045 100 25 a5 15, 175 MoBurn-Lo | Morthern Rocky Mountain Dry-hesic Montane hMixed Conifer Forest  FEFR10 80 == CC <80 100 == CH =230
|| = 5 44 1 ryig g 15 83 13 175 MoBurn-Lo | Pseudotsuga menziesii Forest Aliance FEFME  80== CC=390 100== CH=230
|| B 6! 4 1 2297 g 25 75 3 175 MoBurn-Lo | Pzeudotzugs menziesi Forest Aliance (FBFME 70 == CC=<80 100 == CH =230
| 7 7 11 2 2045 g 25 75 5 175 Lovwe Morthern Rocky Mountain Dry-Mesic Montane Mixed Conifer Forest  FBFME | 70 == CC =80 100 == CH = 250
|| 8 gl 14 2 2297 g 25 a5 3 175 Low Peeudotsuga menziesi Forest Aliance (FBFME 80 == CC=80 100 == CH =230
| 9 El 4 2 2297 g 25 75 3 175 Low Peeudotsuga menziesi Forest Aliance (FBFME 70 == CC=<80 100 == CH =230

10 10 12 1 2297 g 15 75 15 175 MoBurn-Lo | Pzeudotzugs menziesi Forest Aliance FBFME (70<= CC=80 100 == CH=250 =
Record: 14| 4 I 1210k I H |H&I of 2491

Figure 4-44. An Access table derived from the value attribute table.
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Tips:

e |tis always a good idea to create a backup table before any changes are
made. The backup table can be quite useful if mistakes are made during
editing that cannot be easily corrected.

o Never change values within the OBJECTID, VALUE, or COUNT attributes of
a combined raster. Change data only in fields corresponding to layer
attributes.

e Never delete any records.

e Save any update queries used for editing. These queries can be useful at a
later date for identifying errors. In addition, queries document changes that
you have made and can be used in another editing process to make
consistent changes.

Part 2: Transfer edited data from Access to a value attribute table

This feature is used to create a new raster from the edited version of an Access
database table. Open the Area Change Tool dialog box and then select the
radio button labeled Edit Raster Attribute Table to open the Edit Rasters
Manager dialog box. The following steps are required to import a database into
an attribute table (see fig. 4-45 below).

Select the Access database that contains the table to be converted to an
attribute table. Click the browse button to the right of the Access DB box
to navigate to your database.

Select the appropriate table in the database by using the drop-down menu to
the right of the Access Table window.

If necessary, identify the original raster layer using the browse button
associated with Original Raster. ACT will usually complete this step
automatically once the Access table is identified. However, make sure that
the Wizard has identified the correct raster layer before proceeding.

Identify a name and path for the new raster layer by clicking on the browse
button to the right of the New Raster window. Remember that the name is
limited to eight characters or less. In addition, the file name you select
should not contain any spaces, leading numbers, or special characters (such

as "~ @H$MN)-+={ }[ T\/< >..).

Create the new raster by clicking on the icon Import an edited raster
attribute table from Access to the right of the dialog box. The new raster
containing the edited information will appear automatically in the ArcMap
Table of Contents.
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Excel Transfer Dwervien
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Mew Excel File | =

: : 1) Identify the Access
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& ||
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bocess Transfer
—Part 1: Transfer an attribute table to Access.
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/ 2) Identify the table

Raster ! C:Afstrmphactdemo’, . Aoombine

3) Identify the original
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<% Hack, Mt e Cancel |

Figure 4-45. Converting Access database table to a new raster layer.

From the drop-down menu to the right of Access Table, select the table to
import from Access. If the original raster is located, its path and name will be
displayed in the box to the right of Original Raster. However, if it is not found,
the icon to the right of the box will be enabled, and you will need to click on it
to browse to the original raster. Once a valid original raster has been entered,
the folder to the right of New Raster will be enabled. Click on this icon and
enter a name and path for your new raster. Next, click on the icon “Import an
edited raster attribute table from Access” located to the right of the box as
shown above in figure 4-45. The new raster layer will be created and added to
your ArcMap project’s Table of Contents.
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This feature of ACT is used to create individual raster layers from the attributes
of a combined layer. Open the Area Change Tool dialog box and select the
radio button for Convert Raster Attributes to Rasters (fig. 4-46).

Tip: The raster of interest must exist within your ArcMap project before this

GIS function can be implemented.

Area Change Tool 2.0.3

SetGeneral Dptions

|nterface. Tupe

e wfizard Interface
" Toolbar Interface

Editing Tazk

" Uniform Chanhge
&+ Vaniable Change

Froject Mame: -
[ pltin:nnal] | bumseverity
Project Path:  E:\fstmphactdama

Projectwill be
zaved at:

C:MFstrphactdemichburnzeyverity

x|

Select radio button
to convert Raster
Attributes to Rasters

— G5 Funchion
Create Mew Shapetile,

E dit E xisting Shapefile

Cornwert Shapefile Attnbutes to B
Combine B asters

Edit Hazter Attribute Table

Corwert Faster Atinbutes to Hazters

g T80 100 T TR T TR

Ters

terge Edited R azters with Onginal Razters

Mest »»

Cancel

Figure 4-46. Converting raster attributes to raster layers.

A dialog box entitled Raster Attributes to Rasters will open (fig.4-47).
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|

== Area Change Tool - Raster Attributes to Rasters

Overview | | Navigation Identify the raster layer
containing the
Combine Raster Name : |Combne j < attributes to be
converted into new
raster layers
Raster Mew Raster | Join Additional Attributes (Optional)
Adtributes Name Raster Join Attribute  Additional Attributes
Save Rasters to:  CMstmplactdemo‘bumseverty =
<< Back Cancel |

Figure 4-47. The Raster Fields to New Rasters dialog box is used to convert
raster attributes to individual raster layers.

The dialog box for converting raster attributes to raster layers (fig. 4-47) is used
to identify the combined raster and the attributes to be converted to individual
layers. To carry out this function, follow these steps:

I. Select a raster containing the attributes that you would like to convert to
new raster layers (this will generally be a combined raster). Use the
drop-down menu to the right of Combine Raster Name to select the
combined raster. All attributes contained within the combined raster will
then appear in the lower portion of the dialog box (see fig. 4-48).

2. Enter a New Raster Name in the appropriate cell of the second column
that corresponds to the attribute of interest as shown in figure 4-48.

Note: Remember that the name is limited to eight characters or less. In
addition, the file name you select should not contain any spaces, leading
numbers, or special characters (such as “~! @#$M()-+={ }[ ]|\1/:;’"< >,.).

3. The remaining three columns of the dialog box (Raster, Join Raster, and

Join Additional Attributes) are optional and can be used to join any
additional attributes to the new raster layer. Typically, these are ancillary
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attributes that are used for descriptive purposes, such as a descriptive
name that corresponds to a particular raster value. These additional
attributes are generally included within the combined layer or in a layer
that was used to create the combined layer. To join additional attributes
to the new raster layer, double click in the cell under Raster. Select the
raster layer containing the appropriate attributes from the drop-down

menu (see fig. 4-48).

Tip: The raster must exist within your ArcMap project before it appears in the
drop-down menu.

4. Double click in the cell under Join Attribute and select the appropriate
field from the drop-down menu that will be used to join the attributes to
the new raster layer. This entry must correspond to the value of the new
raster layer (see fig. 4-48).

5. Double click in the cell under Additional Attributes. Select all attributes
from the drop-down menu by putting a check in the box corresponding
to the appropriate attribute(s). After entering all the appropriate
information for a particular row of the dialog box, return to the first
column and click on the box to check it.

Tip: New raster layers will be created only for those Raster Attributes
containing a check mark.
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== Area Change Tool - Raster Attributes to Rasters

1) Select the raster
with attributes to be
converted to new
raster layers

Cverview | | Mavigation

Combine Raster Name : Combane

Raster Mew Raster Join Additional Attributes (O ptional)
Attributes Name Raster Join Atribute  Additional Attributes
Evw tupe 1
O Fhfmil 3 1
O chhcls
O Can_cov 1
[ Cbdcls
Oca 2) Entera 3) Selecta 4) Select the 5) Check all
name for the raster having attribute table attributes to be
new raster attributes to that will be joined to the
- join to the new used for new raster layer
raster layers joining that will be used
Save Rasters to hs for joining
6) Check
the box <= Back Cancel

Figure 4-48. The Raster Fields to New Rasters dialog box. In this example, a
new raster named “evtnew” is created from the “Ev_type_1" attribute from the
combine layer. The new raster layer will include an attribute labeled “Evt_name”
which originates from the raster layer denoted as “ev_type_1".

6. Next save your work to a location of your choice by clicking on the browse
button to the right of the Save Rasters to box. You can select a new
location or accept the default value that appears in the window. Click Next
to create the new rasters. After processing is complete, the new raster
layers will appear in ArcMap’s Table of Contents.

At this point, you may decide to merge
these treatment rasters BACK into their
original counterparts. This will create new
input layers that you can run in FBAT or in
the FRCC Mapping Tool to observe the
effect of changes you have made.
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4.5.8 Merge edited rasters with original rasters

The Merge Edited Rasters with Original Rasters function is used to create a new
raster layer made up of edited and non-edited data. In other words, the edited
data is “burned into” the non-edited data. For example, post-burn data might be
used to overwrite pre-burn data.

Note: The raster layers to be merged must exist in your ArcMap project before
you can use this GIS function.

I. Open the Area Change tool dialog box and select the radio button labeled
Merge Edited Rasters with Original Rasters (fig. 4-49).

Area Change Tool 2.0.3 1 x|

Set General Options

|nterface Type Editing Tasgk
= wizard Interface " Uniform Changs
" Toolbar Interface ' “ariable Change
Froject Mame: :
[I:Iplticunal] Iburnsevent_l,l

B

Project Path:  C:hfetmphactdema

Project will be
zaved at;

C:Afstrmphactdemosburmnseverity

Select radio button
to merge rasters
together

—GIS Function
{7 Create New Shapefile,
™ Edit Existing Shapefile
™ Convert Shapefile &ttnibu
" Combine Rasters

R azters

MHext 3 Cancel

Figure 4-49. Use the Merge Edited Rasters with Original Rasters
radio button to open the Merge Edited Rasters dialog box and merge
rasters.

2. Click Next to open the Merge Edited Rasters dialog box (fig. 4-50).
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5) Check the
box

= Area Change Tool - Merge Edited Rasters I 1 5!

| Diverview | | Navigatian |

exthew W E'-.-'_t_IrIF|E_1
|_] combine
[ cbdcls —

Merged Haster
MHame

T arget Raster
Attnbute

; [ Edited Faster
Edited Raster Attribte

T arget Raster

[ clpiacd - 3) Identify 4) Enter a name
O 1) Select the 2) Identify the attribute for the new
[y attribute that the target in the target raster layer that
[Jz{ hasbeen raster to be raster to be will be created
Pl edited changed changed by the merging
O ibfr1 2.1 process

Save Rasterz to Cfstrnphactdemotbummzseverity @l

¢ Back Eirrst Cancel I

Figure 4-50. The Merge Edited Rasters dialog box. In this example, the edited
raster name “evtnew” is merged with the original raster named “ev_type_1" to
produce a new raster named “evtfnl.”

3.

Identify a raster that contains edited values from the Edited Raster column
(note: no selection is made at this time). Double-click in the adjacent cell in
the column labeled Edited Raster Attribute. The Edited Raster Attributes
column identifies the attribute that was edited; that is, the attribute that will
be used to overwrite the attribute in the Target Raster. Select the
appropriate attribute contained within the Edited Raster box by using the
associated drop-down menu.

Identify the Target Raster layer from the drop-down menu by double clicking
in the cell within the Target Raster column. The target raster is the layer
that will be changed by “burning” in the values from the Edited Raster.

Now, select the Target Raster Attribute from the target raster that will be
changed by the Edited Raster. Double click in the cell within the Target
Raster column and select the appropriate attribute from the drop-down
menu.

Tip: Typically, Target Raster Attributes must match the Edited Raster Attributes.

6. Enter a name for the Merged Raster Name in the last column.
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Note: Remember that the name is limited to eight characters or less. In addition,
the file name you select should not contain any spaces, leading numbers, or special
characters (such as “~! @#$"()-+={ }[ 1|\!/;”< >,.). Do not include an extension.

7. After entering a name, return to the first column and check the box
associated with the Edited Raster’s name. Complete the same process for
each set of raster layers that you want to merge.

Note: Once again, be sure to follow the usual naming conventions for ACT.

8. Identify an output folder for storing the new raster layers by using the
browse button to the right of the “Save Rasters to” box. Navigate to a
directory of your choice and create a new folder.

9. Lastly, click Finish. The new raster layers will automatically appear in the
ArcMap Table of Contents.

We recommend that you save your ArcMap project at this time. In addition, we
recommend that you zoom into those pixels with values that were changed
during the editing process. Are the changes evident in each of the output layers?
Toggle back and forth between the pre- and post change raster layers to
compare pixel values that should have changed (note: be sure to use identical
legends).
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Chapter 5: Troubleshooting ACT — Common Errors,
Symptoms, and Solutions

If ACT fails to produce a new raster layer, consider the following:

Naming Conventions

Remember that you do not need to add an extension, and the name is limited to
eight characters or less. In addition, the file name you select should not contain
any spaces, leading numbers, or special characters (such as "~! @#$*()-+={ }[
JN/7<>,0).

Output Path
The total length of the output path is limited to 80 characters. In addition,

names of folders within the path cannot contain spaces or special characters
(such as “~! @#$A()-+={ } IN/7< >, ).

To report a bug, please contact helpdesk@niftt.gov.
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