LANDFIRE Total Fuel Change Tool Tutorial

Introduction

The LANDFIRE Total Fuel Change Tool, or LFTFC Tool, is an ArcGIS toolbar that links to a
set of fuel rules stored in a Microsoft Access database. The fuel rules assign spatial areas to
certain fuel attributes, such as Fire Behavior Fuel Models, based on vegetation characteristics
and disturbance history specified in LANDFIRE data. Users can edit the rules and run the tool to
see how changed assumptions about the fuel attributes of specific vegetation types will impact
the output fuel attribute grids and the resultant fire behavior characteristics.

The tool quickly translates user-defined fuel rules into spatial layers, allowing for iterative
changes to LANDFIRE fuels data. This can facilitate routine and recurring database management
used in the progressive manipulation of fuel data for planning, fire incidents, and LANDFIRE
fuel calibration.

The tool allows users to take expert knowledge of fire behavior and effects (including spatial
distribution) from a wide range of specialists, combine it with information provided by
LANDFIRE, and easily translate this knowledge into spatial layers for visualization and for use
in fire behavior models. Spatial outputs adhere to landscape data file standards for use with
FARSITE, FlamMap, WFDSS, FSPRO, and other fire behavior/fire effects programs.

The intent of this tutorial is to familiarize the user with basic LFTFC Toolbar functionality. It is
the user’s responsibility to determine whether LFTFC Tool fuel attribute outputs match the
expected fire behavior characteristics, given values such as moisture content and wind conditions
that best fit the analysis area. For further explanation of the LFTFC Tool’s capabilities, refer to
the LANDFIRE Total Fuel Change Tool User’s Guide, located on www.niftt.gov. To best
understand the LFTFC Tool’s outputs listed below, the user should have a thorough knowledge
of fuels and fire behavior for their areas of interest.

Surface Fuel Grids: Canopy Fuel Grids:

Fire Behavior Fuel Model 13 (FBFM 13)* Forest Canopy Cover (CC)

Fire Behavior Fuel Model 40 (FBFM 40)* Forest Canopy Height (CH)

Fuel Loading Models (FLM) Forest Canopy Bulk Density (CBD)

Fuel Characteristics Classification System (FCCS) Forest Canopy Base Height (CBH)

*This tutorial references both Anderson’s (1982) 13 fuel models and Scott and Burgan’s (2005) 40 fuel models. All
fuel models are referred to by number (1-13 for the Anderson models and 101-204 for the Scott and Burgan
models).

It will be helpful for the user to have a working knowledge of the LANDFIRE vegetation and
disturbance data, especially the layers listed below, which are used as inputs to the LFTFC Tool:

Biophysical Setting (BpS)
Existing Vegetation Type (EVT)
Existing Vegetation Cover (EVC)
Existing Vegetation Height (EVH)


http://frames.nbii.gov/portal/server.pt?open=512&objID=382&PageID=1675&cached=true&mode=2&userID=316
http://www.niftt.gov/
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Fuel Disturbance (FDist)

Descriptions of these layers can be found at http://www.landfire.gov/vegetation.php and
http://www.landfire.gov/disturbance.php.

For this tutorial, imagine yourself tasked with fine-tuning the LANDFIRE fire behavior fuel
model layers for your area of interest. The revised fuel layers that you produce will be used in
fire behavior models in the upcoming fire season. Keep this objective in mind as you proceed
through the tutorial.

Computer Requirements

Ensure the following programs are installed and functioning properly on your computer:

e ArcGIS 10 and current service pack
e Spatial Analyst extension of ArcGIS
e Microsoft Access (2000 or higher, current version preferred)

Although system requirements that are adequate to run ArcGIS will suffice to run tools created
by the National Interagency Fuels Technology Transfer (NIFTT), at least 10 GB of free hard
drive and 2 GB of RAM are recommended to run the LFTFC Tool. Generally, faster processors,
more memory, and increased free hard drive space will improve performance. In addition,
NIFTT tools were developed for Windows Operating Systems.

Section I. Installing the LFTFC Toolbar into ArcGIS

Follow these steps to install the LFTFC Toolbar. If you have a previous version of the LFTFC
Toolbar installed on your computer, go to the Control Panel and select Add/Remove Programs.
Uninstall any older versions of the LFTFC Tool. Refer to the LANDFIRE Total Fuel Change
Tool User’s Guide (www.niftt.gov) if you are prompted to install .NET.

o Navigate to www.niftt.gov and click on Current Tools & User Documents located in the
upper menu.

o Under Downloads, select LFTFC Tool; click Save (or OK, depending on your browser) when
the File Download dialog box appears and navigate to C:.

o Right-click in the white space within the dialog box and select New > Folder. Name your new
folder “Downloads.” Note: If you already have a folder where you typically download
programs, skip this step and use your existing folder.

o Double-click on the Downloads folder and click Save in the Save As dialog box. A download
progress dialog box appears like the one shown below. The download time will vary,
depending on your Internet speed.


http://www.landfire.gov/vegetation.php
http://www.niftt.gov/
http://www.frames.gov/partner-sites/niftt/niftt-home/
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.
99% of ...TFC_Setup_012_ArcGIS10.msi from www.ﬁre.org...l o

o

W TFC_Setup_012_ArcGIS10.msi from www.fire.org

Estimated time left: 1sec (21.5MB of 22.1MB copied)
Download to: F:\data_..\LFTFC_Setup_012_ArcGIS10.msi
Transfer rate: 625KB/Sec

[T IClose this dialog box when download completes

Oper Open Folder Cancel I

o When the download is complete, the download progress dialog box will disappear if you’ve
placed a check mark in the white box in the lower left side labeled Close this dialog box when
download completes. Or, click Close when the download process ends. You are now ready to
install the LFTFC Toolbar.

o Navigate to the C:\Downloads folder containing the LFTFC Tool install file.

o Double-click LF TFC_Setup_012_ArcGIS10.msi to initiate the installation process. (You
may receive a security warning; select Run or Yes to run the software install.)

o The Setup Wizard opens. Click Next three times and Close when the installation completes.
o Open ArcMap and verify that the LFTFC Toolbar is present.

o If the LFTFC Toolbar is not present, go to Customize > Toolbars. Make sure that the LFTFC
Toolbar is checked and visible.

Once the tool is selected, the toolbar will appear in ArcMap. Also, check that the Spatial Analyst
extension is activated under Customize > Extensions.

The LFTFC Toolbar should now be enabled and ready for use. If you have any further questions
about installation, refer to the LANDFIRE Total Fuel Change Tool User’s Guide
(www.niftt.gov) or contact the helpdesk at helpdesk@niftt.gov.

Section Il. Tool Review and Setting up a LFTFC Toolbar Editing Session
The following section will familiarize you with the LFTFC Toolbar.

A. The LFTFC Toolbar


http://frames.nbii.gov/portal/server.pt?open=512&objID=382&PageID=1675&cached=true&mode=2&userID=316
http://www.niftt.gov/
mailto:helpdesk@niftt.gov
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LFTFC~ -

11

The first drop-down menu on the LFTFC Toolbar serves seven functions, as shown below:

LFTFC ~|
|4 Set Project Directory

B About LF TFC

This menu allows you to set the project directory, create and revise rules, and build grids.

The second menu with the drop-down arrow allows you to specifiy the Management Unit for
your area of interest, as shown below:

LFTFC ~ [ 201_PNW._110 -/
z01_PNw_110 B
202_PNW_110
203_PSW._110
704_PSW_110
705_PSW._110
206_PSW_110
207_PNW_110
708_PNW_110

209 PNW 110

The last icon on the LF TFC Toolbar is Add Management Unit, shown below. This is where the

area of interest is specified, either with a user-defined extent or the intersection of the grids used
in your project.

LFTFC -] =
IAdd Management Unit

11




LANDFIRE Total Fuel Change Tool Tutorial

B. Starting a LFTFC Toolbar Editing Session

If you have not already done so, begin by extracting the data file that came with this tutorial to
your local drive (C:\LFTFCT _Tutorial). To begin your first LFTFC Toolbar session, you will
add five LANDFIRE raster data layers, each in the same projection and geographic extent:

Layer name | Description

bps Biophysical Setting

evt Existing Vegetation Type
eve Existing Vegetation Cover
evh Existing Vegetation Height
fdist Fuel Disturbance

o Use the Add Data + button to navigate to the Wallowl 110EVT, Wallowl 110EVC,
Wallowl 110EVH, Wallowl 110BPS, and Wallowl FDIST2008 folders from
C:\LFTFCT _Tutorial\Wallow_Fire_Base_Files and add the raster within each folder to your
map. These raster layers will provide the input for the LFTFC Toolbar. Also add
20110617_Wallow_Progression_prj.shp from
C:\LFTFCT _Tutorial\Wallow_Fire_Base_Files.

o If the Create pyramids dialog box appears, select No to speed up processing. If you do not
want to see this box again, check the box in the lower left-hand corner to disable it.

EVT, EVC, EVH, BPS, and Disturbance are the required input layers for the LFTFC Tool. In
addition, you will notice that there are several other grids included in the Wallow1 folder. While
they will not be used in the tutorial, it is good practice to download all necessary grids that will
eventually be used in an .Icp file so that your data are in the same projection and extent. While
you are going to edit only the fire behavior fuel model grids, you will still need the full landscape
file data suite in order to run Farsite, FlamMap, and other fire behavior models.

Section I11. Conducting a LFTFC Toolbar Session
A. Set Project Directory and Management Unit

You will now set the project directory, specify the path to EVT, EVC, EVH, BPS, and FDIST
grids, and specify the management unit. The management unit is the area that will be analyzed
when the tool is run. There are two possible ways to specify the management unit: by drawing a
rectangle in ArcMap, or by using the intersection of the required input grids. In this tutorial the
grids provided are already clipped to the desired management unit to facilitate instruction. For
this reason, we will use the intersection of the required grid function. This is the method you will
want to use, for example, whenever LANDFIRE data are downloaded from the Data Distribution
Site and analyzed by map zone. In contrast, if you need to analyze only a portion of previously
downloaded LANDFIRE data, then you can use the Add Management Unit rectangle tool from
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the toolbar to draw the Management Unit. In this case, the intersection of the required grid
function will not be used (see below).

o Click the down arrow on the LFTFC Toolbar and select Set Project Directory, as shown
below:

\qc'l =M §

y Set Project Directory

m About LF TFC

o Navigate to C:\LFTFCT_Tutoria\LFTFC_Tool_projects and click OK. (This folder was
created when you unzipped the tutorial data.)

Browse For Folder l&

Select a project folder or location for new project.

. FARSITE4 &
4 | LF_TFC_Tool_Tutonal
. LF_TFC_Tool_projects

, Licenses

m

, Lotus

, M50Cache

. PerfLogs

, Program Files
Proaram Files (861

[ Make Mew Folder ] [ QK ] [ Cancel ]

L

Tip: When creating a new project, the project directory should always be set to an empty
folder. If anything goes wrong and you need to start the tutorial over, it may be easiest to
create a new folder (for example, “LFTFCT_Tutorial_project2”) and save the new project
there. Alternatively, you can use ArcCatalog to delete any existing files from the
LFTFC_Tool_projects folder before setting it as the project directory for your new
project.
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o Enter “Tutorial_Wallow” into the New Project Name box and choose default. The tool loads
the database and folders necessary to run the tool.

r =
w Create Project Fﬂl&,l

£

C:\LF_TFC_Tool_Tutorial\LF_TFC_Tool
_projects Is missing these project
pieces:
-LF_TFC_Toolbar.mdb
- Input Folder
- MU Folder
- Output Folder.

Specify a new project name and create a
new project using the default values or
import from another project.

Enter New Project Name

Tutorial_Wallow

‘ Default

o Once the database is loaded into your Tutorial Wallow project folder, notice that the
management unit list is populated. Click once on the Add Management Unit icon on the

toolbar, as shown below:

LFTFC~| 201_PNW_110

o With your cursor, drag an extent rectangle over the layers in your ArcMap project across a
portion of the Wallow Fire area. It is not important that your extent rectangle cover your entire
dataset because you will not use this extent. As soon as your extent is drawn, a window

appears.

o Under Management Unit Name, type “Wallow1”, check Use intersection of required GRIDs
under Selection Extent, and navigate to each grid path (in the folder LFTFCToolTutorial\
Wallow_Fire_Base_Files), as shown below by double-clicking in each grid window.
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r = N
[ Add Management Unit . » EM

 Add MU [ Add A Disturbance To FDIST (Coming Soon)|

; Management Unit Name  wallowl Display Extent

Selection Extent
[¥] Use intersection of required GRIDs

13776398

620995 -l690850

13736287

=

LANDFIRE INPUT GRIDs

Existing Veg, Type (EVT) _Tool_TuTor'ial\WaI low_F if‘e_Base_Fi les\wallow1_110EVT\us_110evt

éxnshng Veg Cover'(EVC) i ,TooI_TuTor'ial\WaIlow_Fir'e_Base_Files\walIolelOEVC\us_llOevc

Existing Veg. Height (EVH)  Tool_Tutorial\Wallow_Fire_Base_Files\wallow1_110EVH\us_110evh

Biophysical Setting (BPS)  Tool_Tutorial\Wallow_Fire_Base_Files\wallow1_1108PS\us_110bps

* Disturbance (FDIST)  forial\Wallow_Fire_Base_Files\wallowl_FDIST2008\us_fdist2008

| Wildcard (optional) Double - Click to Set GRID Path
Aspect (optional) _TFC_TooI_Tu'ror"ial\Wal|ow_Fire_Base_FiIes\wallowl_ASP\us_asp
:  Slope (optional)  =_TFC_Tool_Tutorial\Wallow_Fire_Base_Files\wallow1_SLP\us_slp
; Elevation (optional) TFC_Tool_Tutorial\Wallow_Fire_Base_Files\wallowl_DEM\us_dem ||\
\ =
| B e

o Confirm that your window matches the one shown above and click Create MU.

Wallow1 will appear in the management unit list, as shown below. Management units are
listed alphabetically and wallowl is at the top of the list. In addition, the combine grid
wallowl with EVT, EVH, EVC, BPS, and FDIST appears in your Table of Contents.
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=0 e
LFTFC ~ | wallowl v/ s

P I
N |

WOHOWS s
z01_PNW_110
202_PNW_110
z03_PSW_110
z04_PSW_110
z05_PSW_110
z06_PSW_110
207_PNW _110
z08 PNW 110

You’ve defined your Management Unit and are now ready to import and edit fuel rules.

B. Import and Edit Fuel Rules

For this exercise, you are interested in an area of eastern Arizona and western New Mexico that
was the site of the 2011 Wallow Fire. The default fuel rule sets provided by LANDFIRE for this
area are not consistent with the actual fire behavior observed during the Wallow Fire. As a result,
you have been tasked with editing the fuel rules to better match the observed fire behavior.

The rule sets that determine LANDFIRE fuel attributes are based primarily on EVT, EVC, EVH
and FDIST by map zone. Your area of interest lies primarily in Zone 15 and extends into Zone
24. If you are not familiar with LANDFIRE map zones, you can refer to the supplemental
information section in the metadata to determine in which zones your data lie.

First, you will add fuel rules from the default set of rules (which you imported when you set your
directory and clicked default) for each map zone in the LANDFIRE data. If the management
unit had fallen entirely within Zone 15, you could have imported all of the necessary default
rules from that zone. Instead you are interested in a subset of Zone 15 and a portion of Zone 24.
As a result, you will first import the dominant Zone 15 fuel rules, then add any missing Zone 24
rules, and finally, delete any conflicting or extra rules.

Second, you will edit selected fuel rules to make them more consistent with the observed fire
behavior. You are familiar with LANDFIRE’s FBFM 13 and 40 grids for this area and
ultimately want to increase fire behavior outcomes for EVT 205200, Southern Rocky Mountain
Mesic Montane Mixed Conifer Forest and Woodland. In the actual Wallow Fire, there was
torching and spotting in this EVT, which the fire behavior models would not re-create with the
surface fuel models in the LF data. You know that the fire behavior found in the FBFM 13 and
40 grids is mostly accurate, but want to increase fire behavior where there is moderate cover
range: 40 to 59%. In the actual Wallow Fire incident, this cover range was hard to model because
it was designated a fuel model 8 (Compact Timber Litter)/183 (Timber Litter or TL3).

o To import rules that fall within your management unit, click the down arrow on the LFTFC
Toolbar and click on FUEL Rules, as shown below:

-9-
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LFTFC "wollowl - M s
Set Project Directory

FUEL Rules
FUEL GRIDs
FUEL Color
FUEL MU Delete
FUEL Log
About LF TFC

-

BB E

o The Fuel Rules for MU wallow1 window appears. All of the rules will be empty because the
grid is a customized management unit. You can immediately tell the grid is empty from the red
bar indicating that pixels in EVT 11 Open Water are not covered by rules. Click on the Copy
Rule button, as shown below:

P |
[ Fuel Rules for MU wallowl = | E |-
Lusto Add Edit Delete Copy ession Name Select Rules
Rule ! Rule Rule [ |; Rule Rule i@ All & FeCcs
New Session @ FBFM @) FLM
Existing Vegetation Number and Name
11 Open Water ']

Ruleset | Compare FM | Distribution Gr‘o.phl EVT De.scr‘ipﬂon‘
0% of EVT 0% of BFS || 0% of Wild || 0% of BPS _Wild Pixels left behind: 9117

Range of Cover  Range of Height BPS Wild FM13 FM40 CanFM FCCS FLM e cC CH
Q000009 aleieleiel] any any 9999 9000  000% Q000 0000 Q000 O, 9.

o Click the down arrow in the Copy from MU area in the Copy Rules window and scroll down;
click on z15 SW 110, as shown below. Confirm that both the Copy MU radio button and the
Copy On and Off radio button are both selected, as shown below. Click Copy Rules.

Copy Rules = l El

Copy from MU Existing Vegetation Number and Name fo be copied

11 Open Water

wallowl -
z01_PNW_110 ‘ ‘
L z02_PNW_110 ‘

Copy all rules in this MU or just this EVT Copy all rules On and Off or just On
@ Copy MU #) Copy EVT @ Copy Onand Off (7) Copy On

o Click Yes when asked if you want to copy all ON and OFF rules for zZ15_SW_110. This
means you will get all rules, whether they were used or not.

-10 -
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LFTFC . =

Are you sure you want to copy all ON and OFF rules
in management unit zZ15_SW_1107

o There are several headings in the Fuel Rules window that you do not need for this session. To
make things easier to see, click once on CanFM heading (in the center) to hide it. Do this with
FCCS, FLM, CC, CH, CBD13, CBD40, CBH13, and CBH40 (to unhide, you can click on the

headings once again; to expand, you can double-click the margin of the field to match the
attribute width).

B Fuel Rules for MU wallow

v

e Aol | M-h f c, Ses410n Name Select Rules [
Fule s Al FCLS
| New Session F8FM FLM

I Existing Vegetotion Number and Nome
lll Open Water

Ruleset Compare FM | Distribution Graph | EVT Descripti
100% of EVT  NONEREESHN D ORGEWNEN 0% of BPS W]d 1 behind:

Range of Cover  Range of Height B8PS Wilkd FMI3 FM40 ConFM FCCS FAM €6  CC CH (BDI3 (BD40 (BHI3 (BH40 On/Off
1 1 any ony 98 NBS 9999 9999 0000 0 9 9. 9999 0999 0000 9999 On

The Fuel Rules for MU wallowl1 window will look like the one shown below:

Eﬁ Fuel Rules for MU wallowl [ | 5 éj
Autn Edit Delete Copy Session Name Select Rules
Rule F{ule Rule Rule Rule i@ All & FCEs
New Session © FBFM () FLM

Existing Vegetation Number and Name

11 Open Water

Ruleset | Compare FM | Distribution Graph | EVT Description
100% of EVT [[0%6f BPSI | 0% of Wild | 0% of BPS Wild Pixels left behind: O

Range of Cover  Range of Height BP5 Wild FMI3 Fm40 c& On/Off  Acres % EVT
1 1 any  any 98  NBE. 0 On 202757  100%

Click on the Existing Vegetation Number and Name down-arrow and note that list of EVTs for
Zone 15. With the inclusion of disturbances in LF 2008 Refresh data, the EVT list has been

extended to include each combination of EVT, disturbance type, disturbance severity, and time
since disturbance as a separate EVT. If a disturbance has occurred in an area between 1999 and

-11 -




LANDFIRE Total Fuel Change Tool Tutorial

2008 and has been recorded in the LANDFIRE data, it will show up as an EVT, such that the
original EVT is split into two or more new EVTs: an undisturbed type, and a separate disturbed
EVT for each combination of disturbance type, severity, and time since the disturbance that
occurred in the original EVT. With 11 Open Water highlighted blue, use your arrow up and
down keys and click through all EVTs. Or, from the drop-down arrow, scroll down the EVT list
and note that the EVTs are listed in a 2-digit sequence, and then for the “non-developed” EVTs,
they transition to 6 digits. In the 6-digit codes used for non-developed EVTs, the first number in
the code indicates whether the EVT is disturbed and the type of disturbance, as follows:

Non Fire Mechanical Mechanical Wind Insect and
Disturbed Disturbance  |Add Remove Disease
2XXXXX SXXXXX AXXXXX SXXXXX BXXXXX TXXXXX

The next 3 numbers in the code indicate the original or undisturbed EVT, and the last 2 numbers
represent the severity of the disturbance and the time since last disturbance, as follows.

Severity (the 5" digit in the number sequence) is described by:
Low = 1, Moderate = 2, and High =3.

Time Since disturbance (the 6" digit in the number sequence) is described by:
1 = one year since disturbance, 2 = 1 to 5 years since disturbance, and 3 =5 to 10 years since
disturbance.

In the below example, an area with the code 311712 represents an area of EVT 211700 Southern
Rocky Mountain Ponderosa Pine Savanna that had a fire disturbance of low severity between 1
and 5 years prior to the end of 2008.

Fire disturbance----from non-disturbed EVT----Severity----Time Since Disturbance
0 0 U 0
3 117 1 2

As you select an EVT from the drop-down list, the rules that were imported for that EVT will
appear under the Ruleset tab. Since the MU Wallow1 stretches across LANDFIRE map zone
boundaries, not all the rule sets for all the EVTs within the MU will be covered by what was
copied in for Zone 15. As you scroll through the EVT list, you’ll see that several have red in the
indicator bar, showing that they have pixels not covered by the fuel rules. Others have less than
1% missing pixels, which will not be indicated in red on the bar. It’s important to make note of
the tab indicating Pixels left behind as well as the bar indicator. Scroll to EVT 215300 and
215500. The first is an example of an EVT with some pixels that aren’t covered by the Zone 15
rules; the second is an example in which the rules cover all of the pixels. You can account for all
pixels by adding rules or by importing the missing rules from Zone 24. With all the disturbed
EVTs in the LF 2008 Refresh data, it’s impractical to scroll through all EVTs to find the EVTs
with pixels left behind. As an alternative method, attempting to make a fire behavior fuel model
grid will list all of the EVTs with pixels left behind.

-12 -
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After reviewing some of the EVTs and the Fuel Rules Page, close the Fuel Rules Page (for
now). Return to the LFTFC drop-down menu and select FUEL GRIDs.

LFTFC ~| wallow1
Set Project Directory
FUEL Rules /
FUEL GRIDs
FUEL Color
FUEL MU Delete

FUEL Log
About LF TFC

B EEREE L

An input screen will appear. Click the box for FBFM 13 under the Fuel Selection tab, enter a
name, ensure the Entire MU radio button is selected, and click Create GRIDs.

| Fuel Selection Canopy Options}

Create
X G 8 o)

Entire Management Unit (MU) Surface Fuel
or‘oaly. chainged aeeas 7 FBFM 13 z15wallow_13
@ Entire MU
- [C] FBFM 40
") Changed areas
[FFBPS FT
[F] FCC5
[ FLM

After LFTFC reads the input data from Zone 15 and attempts to make the FBFM13 GRID, the
following window will appear with a list of EVTs, stating that some EVTs have missing pixels
that are not completely covered by the existing rulesets.
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& =
Pixels not assigned values! ' :

Warning you have pixels |left behind do you want to continue?
8 pixels left behind in EVT: 200100

217 pixels left behind in EVT: 209300

3 pixels left behind in EVT: 212500 |
67 pixels left behind in EVT: 214500
37362 pixels left behind in EVT: 215300
65 pixels left behind in EVT: 215900
8477 pixels left behind in EVT: 218000
1 pixels left behind in EVT: 315912

66 pixels left behind in EVT: 318012

27 pixels left behind in EVT: 318022

1 pixels left behind in EVT: 515812

18 pixels left behind in EVT: 515922

As you can see, 7 of the non disturbed EVTs (those with numerical codes beginning with “2”), 3
of the fire disturbed EVTs (315912, 318021, and 2), and 2 mechanical remove EVTs (515912
and 22) need additional rules to account for all the pixels in the MU (tip: make a sceen-capture of
this for later use). Click No to abort the process.

o From the LFTFC drop—down menu, select Fuel Rules again, click the down-arrow on the
Existing Vegetation Number and Name list, and select 200100 Inter-Mountain Basin
Sparsely Vegetated Systems, which is the first on the list of EVTs with pixels left behind (see
figure above). Notice the indicator bar is entirely red; no fuel rules were imported for this EVT
from Zone 15, and there are 8 missing pixels. The fuel rule for this EVT will be imported from
the rule sets in Zone 24 later, but first let’s edit one of the fuel rules from Zone 15 that has been
an issue.
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[ Fuset Rules tor MU waliowd — - | ———

Mitn Bat| | Select Rules

roeee: v Deinte | ([# Copy | | Session Name o
Rule Rube Ruw | | Foda TS Rute & All Fees
{ New Session FEBFM LM
Existing Vegetation Number and Name

200100 Inter-Mountain Basing Sporsely Vegetated Systems

11 Open Water - l
|13 Developed-Upland Deciduous Forest

|14 Developed-Upland Evergreen Forest . |

_
[18 Developed-Upland Mixed Forest [ |
!16 Developed-Upl Herbaco jH CBDI3 CBDA0 CBMI3 CBH40 OnOff
!17 Developed-Upland Shrubland { 9999 9999 9999 9999 off

|23 Developed-Medium Intensity
|24 Developed-High Intensity
|25 Developed-Roads

31 Barren

|32 Quarries-Strip Mines-6ravel Pits

|63 NASS-Row Crop-Close Grown Crop

|64 NASS-Row Crop

|66 NASS-Fallow/Idle Cropland

|82 Agriculture-Cultivated Crops and Irrigated Agriculture
|95 Herboceous Wetlands

| 200100 _ Inter~Mountain Basins Sparsely Vegetated Systems |
| 200400 North American Warm Desert Sparsely Vegetated Systems
|| 201200 Rocky Mountain Aspen Forest and Woodland

During the Wallow Fire, modeling efforts to predict fire extent went well except for the fire
behavior within one prominent EVT in Zone 15. In your current planning endeavors, it’s
important to calibrate the fuels layer with the spread events that occurred in the Wallow Fire, so
editing the fuel rules in this EVT is important. Go to EVT 205200 in the Existing Vegetation
Number and Name drop-down list and find Southern Rocky Mountain Mesic Montane Mixed
Conifer Forest and Woodland. Note that all the pixels are accounted for (indicated by the green
bar); also notice that the fuel rule for 40 - 59% canopy cover and 5m - 50m height assigns these
pixels to fuel model 8/183 (TL3). These pixels account for just over 101,000 acres in this
Wallowl MU alone. Also note that the Canopy Guide (CG) assignment is 1, indicating that this
rule is available for crown fire activity, but with such a low intensity surface fuel model (8/183)
it is very unlikely it would torch and crown. During the actual Wallow Fire event, this vegetation
type was observed to crown quite readily in dry windy conditions.
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Extsting Vegetation Number and Neme

205200 Southern Rocky Mountain Mesic Montane Mixed Conifer Forest and Woodland ~

Ruleset |Copare FM | Distribution Sraph | EVT Description

| 100% of EVT | O%of BPS Wild

Range of Cover  Range of Height  BPS  Wild FMI3  FM40 6 € CH On/Off  Acres  WEVT

10%-39% Tr.. 5(m)-5(m) Tr.. any any 9 Ta8. 1 9. 9 On 4725 363%

10%-89% Tr.. Om)-5(m) Tree awy any 5  6S2. 9. o. On 712 0.01%

40%-59% T. 5(m)-50(m) Tr. any any 8 TL3. 1 9. 9. On 10113092 7778%

60%-B9% T. 5(m)-50(m) Tr. ary any 8 TL5.. P 9y 9 On 2416675 1359%

= == m— e—— = N

o Click on the Distribution Graph tab to see the distribution of 205200 for cover and height, as
shown below. Notice that 205200 includes pixels with percent cover Tree 15 - 85% with

heights ranging from 0-5 m to 25-50 m.

New Session o FBFM ¢ FLM
Extsting Vegetation Number and Neme
205200 Southern Recky Mountain Mesic Montane Mixed Conifer Forest and Weodland ~

‘Biophysical Setting Nome and Model
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Most of the acres in this EVT for the Wallowl MU are in trees that are 35 to 65% cover and 10m
to 25m in height. Many of these pixels are represented by the surface fuel model 183 (TL3).

o Click again on the Compare FM tab, as shown in the image below, to view graphs that will
help you compare the fire behavior characteristics associated with the current fuel models to
those associated with other fuel models and assess which models may incite the expected
crown fire activity.

F |
Eﬁ Fuel Rules for MU wallowl E@g

1] W 1/ Session Name Select Rules
% IJ:EEJ J% M‘ 4% @ All © FCCS

New Session ©) FBFM @) FLM

Existing Vegetation Number and Name
205200 Southern Rocky Mountain Mesic Montane Mixed Conifer Forest and Woodland 'l

=
Compa W | Distribution Graph | EVT De.scr'ip'l'ion|

ROS or FL % Dread Moisture % Live Moisture

) ROS(ch/hr) | © 345 © 30 Hrb: 60 Wdy % Slope Compare fuel models

o R © 678 ©60Hb:0Wdy (20 |[183  ~|None v|Nane +|None ]
_ 91011 ) 20 Hrb: 120 Wdy

© FLe CBHfY) - 151314 ) 120 Hrb: 160 Wdy mc'm,?m

— 183
| 1 ° * * CBH_183

o On the Compare FM Tab, select the radio buttons for the following:
e under ROS of FL, select FL+CBH(ft);
e under % Dead Moisture, select 3,4,5 Dead Moisture; and
e under % Live Moisture, select 30 Herb: 60 Wdy.

olnput 20% slope with the drop-down arrow and 183 from the first Compare fuel models drop-
down arrow. The line labeled CBH_183 shows the canopy base height needed to create passive
crown fire, or torching. As you can see, in fuel model 183, canopy base height (CBH) would
have to be 2 feet or lower in order for torching to occur. In the actual Wallow Fire, torching
occurred in many areas of this EVT where canopy base heights were much higher than that.
The line labeled 183 shows the flame lengths expected in fuel model 183 under different wind
speeds. Even at high wind speeds, flame lengths would not exceed 2 feet. Clearly, fuel model
183 would not permit the fire behavior experienced during the Wallow Fire since the canopy
base height in the LANDFIRE data for most, if not all, of this area was greater than 2 feet.
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oReplace 183 with 188 and 185 to see if a higher base height will torch for those fuel models. A
fuel model 188 can have a CBH of 10ft at an 8 mph wind, and torching will occur. It would
take an 18 mph wind to create torching in a 185 (TL5) fuel model with that same base height.
Both of these fuel models would exhibit torching and possibly crowning with the
environmental conditions that existed during some of the more extreme runs of the Wallow
Fire.

0 Return to the Ruleset Tab where the rule set for EVT 205200 is located and edit the 40 - 59%
cover, 5m to 50m Tree TL3 (183) rule. As discussed above, fuel model 183 is clearly
inappropriate for this EVT. In collaboration with the local fuels specialist, you have decided to
redistribute the cover range previously assigned to fuel model 183 by allocating half of this
cover to 188 and half to 185. Then you will delete this rule, and fuel model 183 will no longer
be represented for this EVT. This can be done in two ways:

Option 1) Highlight the rule 10 - 39% cover, 5m to 50m trees 9/TL8 and click Edit Rule
at the top of the Fuel Rules page. Increase the percent cover from 39 to 49%. Click Save
edits. Highlight the 60- 89% cover, 5m- 50m 8/TL5 rule and click Edit Rule,
decreasing the cover to 50%. Click Save edits. Then, highlight the 40 - 59% cover, 5m-
50m 8/TL3 rule and use the Delete Rule button at the top of the Fuel Rule page to clear
the duplicate rule.
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:

{¥s Add and Edit Rules = | [S] |-

= -

Rule Descriptor
Select Descriptor Type On/Off Range of Cover Range of Height

@ Limited o Unlimited - (on | [T10%  +|[-49% Tree +] [T5m) <|[-50(m) Tree v
Biophysical Sefting Nami- 39%  Tree
-19%  Tree
[ony -20% Tree )
Wildcard -39% Tree
lﬂ -49% Tree v]
= -B9% Tree
(] Allow CUSTOM FM and MIXING of 13and 40 Surface Fuel ,-69% Tree h Above Rule Descriptor
| Fire Behavior Fuel Models, And-727 _Tree
B g

Fire Behavior Fuel Models, Scott and Burgan 40 (FBFM40)
|TLs / 188 - W
Canadian Fire Behavior Prediction System Fuel Types (FBPS5 FT)
9999 |
Fuel Characteristic Classification System, Ottmar (FCCS)
9999 |
Fuel Loading Models, Lutes (FLM)
9999 |

Canopy Fuel Associated With Above Rule Descriptor
Canopy Fuel Guide (C&)

Cover Height Midpaint Mx10 CBDI3x100 | CBD40x100 | CBHI3x10 | CBHA40x10
9999 ~| 9909 -| 9999 9009 9009 9999
H ;I';: ‘MCano&l‘

Option 2) You can also edit the rules by highlighting each cell of the rule set with a right
mouse click. Right-click on the range of cover for the 10 -39%, 5m - 50m 9/TL8 rule and
increase the cover (high side of range) to 49%. Right-click on the 60 - 89% cover, 5m -
50m 8/TL5 rule and reduce (low side of range) the cover to 50%. Use the Delete Rule
button at the top of the page to clear the duplicate rule.

You identified in the distribution graph that areas of tree cover 35-65% between 10-25m tall
were originally represented as fuel model 183 (TL3). With the edits you just completed, you’ve
allocated this range of tree cover and height to be represented by fuel models 188 and 185, so
183 is no longer represented for this EVT. This fuel model change should help better represent
the observed occurrence of passive crown fire.
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o Recall that on page 10 you imported rules only for LANDFIRE Zone 15; however, our
management unit encompasses parts of both Zone 15 and Zone 24. Now you are going to add
the missing rule sets for EVTs from Zone 24 that appear in MU Wallow1 and were not copied
in with Zone 15. Use the list created earlier that identified missing pixels to find the EVTs that
need to have rule sets imported from Zone 24. On the Fuel Rules page, scroll to 200100 — the
first EVT on the list.

’ ¥ =
Pixels not assigned values! ' M

Warning you have pixels left behind do you want to continue?
8 pixels left behind in EVT: 200100

217 pixels left behind in EVT: 209300

3 pixels left behind in EVT: 212500 |
67 pixels left behind in EVT: 214500
37362 pixels left behind in EVT: 215300
65 pixels left behind in EVT: 215900
8477 pixels left behind in EVT: 218000
1 pixels left behind in EVT: 315912

66 pixels left behind in EVT: 318012

27 pixels left behind in EVT: 318022

1 pixels left behind in EVT: 515812

18 pixels left behind in EVT: 515922

From the Fuel Rules page, click the Copy Rule button. In the Copy Rules dialog box, use the
drop-down arrow on the Copy from MU menu to select z24_SW-110, as shown below. Check
the Copy EVT radio button under the Copy all rules in this MU or just this box heading.

¥ Copy Rules S W= T . lﬂ]&]‘

- e — - - -

Copy from MU Existing Vegetation Number and Name fo be copied
z24 SW_110 v ‘209300 Southern Colorado Plateau Sand Shrubland - vl

2 : Copy all rules in this MU or just this EV C es On and Off or just On
Copy M\ Cancel _ §
Rules bl i} ) Copy MU @ Copy EVT @ Copy Onand Off () Copy On

e = — — —aaee — — — = —

o Click Copy Rules. Click Yes when asked if you want all rules, whether on or off. There is
one rule associated with 200100, and cover values run from sparse to sparse. Notice that after
you copy this rule, the indicator bar turns green, there are 0 pixels left behind, and 100% of the
EVT is accounted for with Zone 24 rules. Continue to use this process to copy the rules from
Zone 24 for the next 4 EVTs on your list: 209300, 212500, 214500, and 215300.

In EVT 215900, there is a treed EVT rule, but there are still 65 pixels not covered by the rules.
When consulting the distribution graph, you see there are some herbaceous areas that the Zone
15 rules do not cover; they are from Zone 24. Go to the MU drop-down arrow on the main
LFTFC Toolbar and select z24_SW_110. Then, go to the LFTFC drop-down list and select Fuel
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Rules. In the Zone 24 Fuel Rules list, scroll down to 215900 and observe the fuel rule for the
herbaceous areas (10 -100% H... 0-0.5(m) He...1/GR2).

[ Fuel Rules for MU wallow] «fme— )
Auto e Acd| (A Ea Detete| (BT S et Rl
!__R*—ELM] ‘&ﬂj [8 Rule ‘%m . eM oFxs
) " New Session FBFM © FLM

Existing Vegetation Number and Nome
215900 Rocky Mountain Montane Riparian Systems

Ruleset | Compare FM | Distribution Graph | EVT Description

199.528% of EVT DONSEWIEN 0% of 8PS Wild
Range of Cover  Range of Height BPS Wild FMI3 FM40 c6 On/Off  Acres % EVT
10%- 89% Tr.. O(m)-50(m) Tr.. any ony 8 TL3.. 1 On 304992 9953%
MM&MBW:Z‘SWM— = =
B i e | s
FLM
e Emng vegegmm W‘W’ ;_ 8 ;
?15900 Rocky Mountain Montane Riparian Systems | |
Ruleset Compare FM | Distribution Graph | EVT Description

100% of EVT  INOREEERSEN 0% of BPS Wild |
“:

| Ronge of Cover  Range of Height  BPS FMI3 FM40 c6 On/Off  Acres %EVT
10%- 89% Tr.. O(m)- 25(m) Tr.. 8 TUl

ony 2 On  281461.. 9847%
10%-79% Shr.. O(m)}-max Sh.. any 4 sus./ On 3625 001%
10%-100% H.. O(m)-05(m) He. any 1 GR2 4 0 On 432513 151%

§838%
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Toggle back to the Wallow1 Fuel Rules page (note you can have several rules pages open at the
same time) and Add Rule. Input the information for an herbaceous rule with cover at 10 - 59%o,
height at 0 - 0.5m, FBFM13 1, FBFM40 GR2/102, and canopy guide of 0. Click Save Rule.

[ Add and Edit Rules AR B TEE oo
Rule Descriptor
Select Descriptor Type On/ Range of Cover Range of Height
i@ Limited 1 Unlimited

On  ~[TH10% «+||-59% Herb | [HOm) ~||-05(m) Herb ~|

Biophysical Setting Name and Model

|any -]
Wildcard

I [ony )

[C] Allow CUSTOM FM and MIXING of 13and 40 Surface Fuel Associated With Above Rule Descriptor

|| Fire Behavior Fuel Models, Anderson 13 (FEFM13) \ :

I ll Short grass v]
Fire Behavior Fuel Models, Scott and Burgan 40 (FEFMA40)

|6R2 /102 Low load dry climate grass \\

Canadian Fire Behavior Prediction System Fuel Types (FBPS FT)

| 9999 Nothing Assigned |
Fuel Characteristic Classification System, Gttmar (FCCS)
9999 Nothing Assigned |
Fuel Loading Models, Lutes (FLM)
9999 Nothing Assigned |

Canopy Fuel Associated With Above Rule Descriptor

Canopy Fuel Guide (CG) \
l(} Mo canopy fuel present v]

Cover Height Midpoint Mx10 CBDI3x100 |CBD40x100 | CBHI3x10 | CBH40x10
[9999 v] [9999 v] 0099 0000 9009 9999 |

Save
B e

ke E

Alternatively, you could copy the Zone 24 rules into the Zone 15 Fuel Rules page for this EVT
and then delete all the copied rules except the herbaceous rule.

Continue copying rules for the remainder of the EVTs indicated in the warning box on page 19.
Note that in some cases, new rules will apply to the same fuels as existing rules. In these cases,
use the Delete Rule button to delete the older version of the rule. For example, EVT 515922 has
a duplicate rule: 10 - 89% Tree cover, 0 - 25m height 8//TL1 with a canopy guide of 2 and a rule
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that states 10 - 89% cover, 0 -50% height 8/TL1 with a canopy guide of 2. The 0- 25m trees in
this EVT are being counted twice, so one of these rules needs to be deleted. Delete the rule with
0-25m tree heights.

Note: Be sure that when you have finished editing the rules, they address the entire range
of cover, height, and lifeform present in the MU; otherwise, the grids will not be
produced. If you are not sure which of two or more overlapping rules should be deleted,
you can use trial and error to determine which rules you need in order to cover all pixels
with no overlap. If there are still pixels left behind in an EVT after you have edited the
rules, use the distribution graph to see which rules or lifeforms have been omitted. Then
either add or edit the rules with range of cover, height, FBFM13, FBFM40, and the
appropriate Canopy Guide (always add 0 for shrub and herbaceous and either 1 for
crowning trees or 2 for non-crowning trees).

For the purposes of this tutorial, any set of rules that covers the full range pixels with no
overlap will suffice. In a real management scenario, you would use local knowledge of
the relevant EVTs to decide which rules are most appropriate and whether any rules need
to be edited for your project area.

Once all the EVTs in the list have been addressed and the edits have been made for fire behavior
characteristics in EVT 205200, new fuel grids can be produced. Click the LFTFC down arrow
and select FUEL GRIDS. A two tab input window appears with enty slots to name the new
GRIDs. On the Fuel Selection Tab, for this exercise, make sure the Entire MU radio button is
checked, check the box next to the fuels layers you need, and name them so that you’ll remember
them (note that GRID names are limited to 13 characters).
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r

X =&
Fusl Sloction | Canopy Optons | 4™

Create
A S D o

Entire Management Unit (MU) Surface Fuel
gr'only changed oreos @] FBFM 13 wallow1_fm13
@ Entire MU

[7] FBFM 40 wallowl_fm40
") Changed areas o

[F]FBPS FT

[F] FCCS

[C] FLM

Canopy Fuel

[7] Guide

[¥] Cover wallowl_cc
[V] Height wallowl_ch
[C] CBH 13

[V]CBH 40  wallowl_cbh

] CBD 13

@] CBD 40  wallowl_cbd|

o Since we will want canopy cover, canopy height, canopy base height, and canopy bulk density
for our .Icp file, we will request these layers for our MU as well. Click the Canopy Options
Tab, as indicated in the figure above, and select Also use rule values that are not 9999 for
canopy cover, canopy height, and canopy base height (the top box for the first three canopy
categories). This is done because, in the LANDFIRE data, certain EVTs were manually
assigned values for CC, CH, and CBH rather than having values calculated by the tool.
Checking these three boxes tells the tool to use the manually assigned values when these grids
are created. All values for CBD in LANDFIRE are calculated within the LFTCF Tool with a
General Linear Model (Reeves and others 2009). Do not click either box for CBD.
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I

& t:ll@

“:EQI §g|_§qjg1 'VEanopy dptions |

Canopy Cover (CC)
[V] Also use rule values that are not 3939

[7] Multiply by | 1
Canopy Height (CH)
(V] Also use rule values that are not 9939

7] Multiply by | 1

Canopy Base Height (CBH) plot based Napoli

/| Also use rule values that are not 9232

[
1
I
|

[] Multiply 13and 40by | 1 |and | 1

Canopy Bulk Density (CBD) plot based GLM Thompson

[] Also use rule values that are not 9999

[] Multiply 13and 40 by | 1 |and | 1

o Return to the Fuel Selection Tab, recheck the inputs, and click the Create GRIDs button. A
processing window will appear for each GRID being produced to inform you of the progress.

The new fuels GRIDs will be stored in the Output folder under the project name you declared
when Setting Project Directory. Note that, in this project directory, there are 3 folders and a
database that are associated with the LF_TFC_Toolbar: Input, MU, and Output are the folders,
and LF_TFC_Toolbar is the database. The Output folder should have all the GRIDS needed to
construct the landscape file for Farsite and FlamMap clipped to the same extent as the rectangle
drawn for the MU Wallow1.

Section IV. LFTFC Tool Summary

This tutorial introduced you to much of the LFTFC Tool’s functionality. You were instructed on

how to copy fuel rules for an area of interest that spans two mapping zones, how to edit one rule,
and how to delete overlapping rules. You then created new grids for FBFM13 and FBFM40 that
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reflected the edits made in the rule. Your edits better reflected the fire behavior that you would
expect to see in your area.

After completing this tutorial, you are now prepared to create a landscape file (.Icp) for use in
running fire behavior simulation models in your area. This information can be used to help
formulate decisions about local projects, including prescribed burns, fuel treatments, and
response to wildland fire.

Additional Help

Further information on the LFTFC Tool is provided in the LFTFC Tool User’s Guide
(www.niftt.gov). Note also that an on-line course is currently under development. Lastly,
consulting the resources listed below will help you expand your knowledge and understanding of
how to appropriately apply this tool. Please direct questions to the National Interagency Fuels
Technology Team (NIFTT) through helpdesk@niftt.gov.
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