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Preface

LANDFIRE fuels data were originally developed from coarse scale existing
vegetation type, existing vegetation cover, existing vegetation height, and
biophysical setting layers. Fire and fuels specialists from across the country
provided input to the original LANDFIRE National Fuels layers to help calibrate
fuels characteristic on a more localized scale. The LANDFIRE Total Fuel
Change Tool (or ToFuA) was developed from this calibration process.

Vegetation is subject to constant change and fuels are therefore also dynamic.
This necessitates a systematic method for reflecting these changes spatially so
that fire behavior can be accurately accessed from site to site. ToFuA allows
local experts to quickly produce maps that spatially display any proposed fuel
characteristic changes.

ToFuA works through a Microsoft Access database to produce spatial results in
Arc Map based on rule sets devised by the user which principally take into
account the existing vegetation type (EVT), existing vegetation cover (EVC),
existing vegetation height (EVH), and biophysical setting (BpS) from the
LANDFIRE grid data. There are also options within ToFuA to add discrete
variables in grid format through use of the wildcard option or for subdividing
specific areas for different fuel characteristic assignments, through the BpS grid.

The ToFuA user determines the size of the area chosen for assessment by
defining a management unit or “MU.” User-defined rule sets made up of EVT,
EVC, EVH, and BpS layers as well as any wildcard selections, are utilized to
change or refine fuel characteristics within the MU. Once these changes have
been made to the fuel characteristics, new grids are created for fire behavior
analysis or planning and represent the most common ToFuA output.

(ToFuA) is currently under development and will continue to be updated in the
future. The current beta version, 1.09d, is stable and was released in July of
2010. The final update and version is expected to be released in the fall of 2010.
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Prerequisites

ToFuA is compatible with ArcGIS 9.2 and 9.3. When installed, the software will
create a toolbar within ArcMap to access the spatial features of the program.
Users should already be familiar with ArcGIS. More importantly, users should
have a good understanding of fire behavior and effects, as well as knowledge
pertaining to fuels (such as fuel loading models and fire behavior fuel models),
weather, topography, and wildland fire situations. Users should also understand
the relationships between disturbance, vegetation attributes and fuel
characteristics. This understanding should be accompanied by an ability to use
non-spatial fire behavior and effects prediction systems such as BehavePlus,
NEXUS, and FOFEM.

Specific computer requirements are described in detail in Chapter 1 of this guide.

Obtaining copies

To obtain additional copies of this ToFuA User’s Guide or the ToFuA tutorial,
follow these steps:

1. Go to www.niftt.gov
2. Under NIFTT Quick Links at the left side of the page, click on NIFTT

Tools and User Documents.

3. At the center of the page under NIFTT Tools and User Documents, click
on NIFTT User Documents.

4. Click on the material you wish to download (User’s Guide or Tutorial).

Obtain the ToFuA Help Utility, Installation Notes, or the latest version of ToFuA
as follows:

1. Go to www.niftt.gov
2. Under NIFTT Quick Links at the left side of the page, click on NIFTT

Tools and User Documents.

3. At the center of the page under NIFTT Tools and User Documents, click
on NIFTT Tools.

4. Click on the material you would like to download (Help Utility, Installation
Notes, or the latest version of ToOFuA).


http://www.firemodels.org/content/view/12/26/
http://www.fire.org/index.php?option=content&task=category&sectionid=2&id=13&Itemid=32
http://www.fire.org/index.php?option=com_content&task=view&id=57&Itemid=130
http://www.niftt.gov/
http://www.niftt.gov/
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Credits

A beta version of ToFuA was developed for the National Interagency Fuels, Fire,
and Vegetation Technology Transfer team (NIFTT) by Tobin Smail and the
LANDFIRE Fuels Team.

Your input

We value your input. Please forward any questions, comments, reports of bugs,
or ideas to the National Interagency Fuels, Fire, and Vegetation Technology
Transfer team (NIFTT) at helpdesk@niftt.gov.



mailto:helpdesk@niftt.gov
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Chapter 1: About the TofuA User’s Guide

1.1 Before you begin
1.2 How to use this guide
1.3 Computer requirements

1.1 Before you begin

This user’s guide describes the basic operation of ToFuA, which is used to edit
surface and canopy fuel characteristics on a specific site or on large landscapes
used in fire and fuels analysis.

Prior to using the tool, ToFUA users must be familiar with Microsoft Windows and
basic ArcGIS functions.

1.2 How to use this guide

It is not necessary to read the entire guide to carry out a specific task. Once you
are familiar with the basic concepts associated with ToFuA, you can quickly
locate commonly performed tasks by reviewing the headings in the Table of
Contents located near the beginning of this guide. You can then refer to the
specific section pertaining to your needs. Whenever possible, screen captures
are used to illustrate steps required to complete a task.

The ToFuA User’'s Guide is not intended to provide step-by-step guidance on the
tool’s operation; rather, it is intended to serve as a reference guide. The ToFuA
tutorial provides basic step-by-step instructions using a specific management
scenario as an example.

1.3 Computer requirements

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

e ArcGIS9.20r9.3
e Spatial Analyst extension of ArcGIS 9.2 or 9.3.
e Microsoft Excel (2000 or higher, with version 2007 preferred).
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e Microsoft Access (2000 or higher, with version 2007 preferred).

Although system requirements to run ArcGIS 9.2 will suffice to run NIFTT tools,
at least 10 GB of free hard drive space and 2 GB of RAM are recommended.
Generally, faster processors, more memory, and increased free hard drive space
will improve performance. In addition, NIFTT tools were developed for Windows
Operating Systems.

Note: Make sure that you have sufficient space and adequate permissions
for storing ToFuA outputs on your computer.

Tip: Make sure that the ToFuA version you are using correctly matches
the version of ArcGIS on your computer. This version of ToFuA does not
work with older versions of ArcGIS (9.0, 9.1 etc.).

Note: Although not required, Arc Catalog is a highly valuable tool for
managing and organizing ArcMap data layers and should be used for all
data manipulation such as copying, pasting, renaming, and deleting.
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Chapter 2: ToFUA Function

2.1 How ToFuA operates
2.2 Applications

2.1 How ToFUA operates

ToFu A works through a Microsoft Access database to produce spatial results in
ArcMap based on rule sets devised by the user. These rule sets principally take
into account the existing vegetation type (EVT), existing vegetation cover (EVC),
existing vegetation height (EVH), and biophysical setting (BpS) from the
LANDFIRE grid data. There are also options within the fuel change tool to add
discrete variables in grid format through use of the wildcard option or by
subdividing specific areas for different fuel characteristic assignments, through
the BpS grid.

ToFuA adheres to landscape data file standards for use with FARSITE,
FlamMap, WFDSS, FSPRO, FPA, and other fire behavior and fire effects
programs.

2.2 Applications

ToFuA has numerous and diverse potential management applications. Fire and
fuels managers can use ToFuA for planning purposes; fire behavior analysts can
use the tool on actual incidents; and GIS analysts can use it to update national
datasets. It can be used to edit surface and canopy fuel characteristics on a
specific site on a local scale, or across large landscapes used in fire and fuels
analysis on a national scale. Specifically, ToFuA can be used to:

e Create Canopy Base Height, Canopy Bulk Density, Canadian Fire
Behavior Prediction System Fuel Types, 13 - Fire Behavior Fuel Model
(Anderson 1982), 40 — Fire Behavior Fuel Model (Scott and Burgan
2005), and GIS GRID layers.

¢ Analyze and validate GIS fire behavior outputs.
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Help perform routine and recurring database management operations to
allow for progressive manipulation of fuel data during planning efforts, fire
incidents, and LANDFIRE fuel calibration.

Display and describe vegetation, ecological processes, and how the data
is incorporated in the final spatial products.

Allow users to interact and capture local expertise from a wide range of
specialists on fire behavior and fire effects and how they are spatially
distributed.

10
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Chapter 3: Inputs

3.1 Required input data
3.1.1 BpS layer
3.1.2EVT
3.1.3EVC
3.1.4 EVH
3.2 Optional input data
3.2.1 Disturbance
3.2.2 Wildcard
3.2.3 Slope
3.2.4 Aspect
3.2.5 Elevation
3.3 Other data
3.3.1 Fire Behavior Fuel Models
3.3.2 Canopy Base Height
3.3.3 Canopy Bulk Density
3.3.4 Canopy Cover
3.3.5 Canopy Height
3.4 Concepts of rule set development for fuel characteristics
3.4.1 Fire Behavior Fuel Model assignments in LANDFIRE National data
3.4.2 Canopy guide toggle
3.4.3 Assigning canopy characteristics

3.1 Required input data

The Management Unit (MU) serves as the basic building block for changing fuel
characteristics in a particular area. The extent of the MU is defined by the user
and can be designated by using coordinates or the intersection of the input grid
layers. Four separate LANDFIRE datasets are required to build an MU and run
ToFuA: Existing Vegetation Type (EVT), Existing Vegetation Cover (EVC),
Existing Vegetation Height (EVH), and Biophysical Settings (BpS).

For development and processing within the LANDFIRE Project, map zones were
used as the standard area for analysis. The default dataset was processed by
LANDFIRE map zone and consequently, rule sets for fuels characteristics that
are within the default, are set at that extent. The grid layers of EVT EVC, EVH,
and BpS (all to the extent of each LANDFIRE map zone) were combined for
processing.

11
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The four required grids EVT, EVC, EVH, and Biophysical Settings (BpS) must be
downloaded from the LANDFIRE National Map or other LANDFIRE sources.
(See Chapter 4 for additional information on how to access and download
required data).

Note: Because ToFuA was developed to process LANDFIRE data, the
classifications of EVT, EVC, EVH, and BpS are imbedded in the tool’s
nomenclature and therefore other datasets with different classification systems
cannot be used.

These layers are briefly described below. For additional information on these
required input items, consult www.landfire.gov.

3.1.1 BpS (Biophysical Settings) layer

Biophysical settings reflect the integration of soils, climate, and
topography which define native disturbance regimes and the composition
of resulting plant communities. Biophysical settings are the taxonomic
units used to characterize reference conditions. The natural composition
of succession classes has been determined for each BpS by using either
spatial vegetation succession and disturbance models, such as
LANDSUM (Keane and others 2006) and TELSA (ESSA Technologies
Ltd. 2005a) or aspatial vegetation succession and disturbance models,
such as the Vegetation Dynamics Development Tool (VDDT) (ESSA
Technologies Ltd. 2005b).

Depending on the analysis area, there may be as many as one hundred or
more BpS types. Biophysical settings lacking a set of reference conditions
(such as barren, water, agriculture, and urban) are ignored when
calculating landscape composition and deriving departure indices. For
example, if agriculture comprises 10 percent of a landscape, the
composition of succession classes is determined from the remaining 90
percent of that landscape. An example value attribute table for a BpS
layer is shown below (fig. 3-1).

12
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B Attributes of bps

| Rowid | vALUE* | counT | BPS_CODE | ZONE | BPS_MODEL BPS_HAME ~
¥ i 11| 5464 0 Water
: 1 12 1z 0 ' |Snowice
7| 3| 207952 0 ' |Barren
3 | 4o 10010 16 [1B10010 |Inter -Mourtsin Basing Sparsely Yegetated Systems
4] 102 1026 10060 |16 16100860 |Rocky Mourtain AlpineMortane Sparssly Vegstated Systems
5 103 | 279181 | 1011016 [1B10110 |Rocky Mourtain Aspen Forest and Woodland
6| 14| 9rrs) 1M20 16 [1B10120 |Racky Mourtain Bigtocth Maple Ravine Wwoodiand
7| 105 [1231503 | 10MB0 16 1610180 |colorado Plateau Pinyon-Juniper Woodland
a| 106 | S01643 | 1019016 1510180 | Great Basin Pinyon-Junipsr Woodland
| wr| om0z 1020016 1510200 [Inter-Maurtain Basins Subalpine Limber-Bristlecane Pine Woodiand
10 108|270 1050016 [1610300 |Rocky Mourtsin Lodgepole Pine Forest o w
< | >
Record: ﬂj 1 ﬂ >|| Shiow; W@ Records (0 out of 42 Selected) M
| &

Figure 3-1. The attribute Bps_model in the Value Attribute Table from a BpS layer.

Tip: To view an example attribute table, open ArcMap and right-click on
any desired layer in the Table of Contents. Select Open Attribute Table
from the menu options

3.1.2 Existing Veg. Type (EVT)

“The Existing Vegetation Type (EVT) layer represents the vegetation
currently present at a given site. LANDFIRE vegetation map units are
derived from NatureServe’s Ecological Systems classification, which is a
nationally consistent set of mid-scale ecological units (Comer and others
2003). Existing vegetation is mapped through a predictive modeling
approach using a combination of field reference information, Landsat
imagery, and spatially explicit biophysical gradient data. Field data keyed
to dominant vegetation type at the plot level were used as "training data"
to drive the modeling process. Attribute information is provided that links
the LANDFIRE EVT map units to existing classifications such as the
National Vegetation Classification System and those of the Society of
American Foresters and Society of Range Management” (from
www.landfire.gov).

3.1.3 Existing Veg. Cover (EVC)

“Vegetation cover represents the average percent cover of existing
vegetation for a 30-m grid cell. The Existing Vegetation Cover layer was

13
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generated using a predictive modeling approach that related Landsat
imagery and spatially explicit biophysical gradients to calculated values of
average canopy cover from field training sites and digital orthophoto
guadrangles” (from www.landfire.gov).

TofuA “reads” the lifeform of the pixels within each grid and displays the
lifeform that the rule set will be describing. The LANDFIRE numbering
scheme for EVC denotes which vegetation strata is being identified as well
as the range of cover in 10% increments of that lifeform. The LANDFIRE
data used by the tool is coded within the grid according to the numeric
values described below. (These values will be used to edit fuel rules).

e Tree — numerically structured 101 to 109 in cover classes of 10%:
101 = 10-19% with a midpoint of 15% 102= 20-29% and so on to
109 = 90-99%

e Shrub — cover is expressed in an “11 series” so that a coding of
111=10-19% and so on to 119 = 90-99%.

e Herbaceous — given in a “12 series” of 10% class increments so
that a 121 class = 10-19%, 122 = 20-29% and so on to 129 = 90-
99% herbaceous cover

Note: After editing cover in the fuel rules and creating a grid, the
midpoint of the range (the 10% increment) of cover will be used to
describe canopy cover if the grid is then input into a Landscape file for
spatial fire behavior analysis

3.1.4 Existing Veg. Height (EVH)

“Vegetation height represents the average height of the dominant
vegetation for a 30-m grid cell. The LANDFIRE Canopy Height layer was
generated using a predictive modeling approach that related Landsat
imagery and spatially explicit biophysical gradients to calculated values of
average dominant height from field training sites” (from www.landfire.gov).

The LANDFIRE numbering scheme for EVH denotes which vegetation
strata is being identified and the range of height in 10% increments of that
lifeform. Lifeforms are coded as follows.

14
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e Tree — pixels are coded as 108 (0-5.0m), 109 (5.0-10.0m), 110
(10.0-25.0m), 111 (25.0-50.0m), and class 112 (>50m).

e Shrub - classed as 104 (0-0.5m), 105 (0.5-1.0m), 106 (1.0-3.0m),
and class 107 (>3.0m).

e Herbaceous — denoted by 101 (0-0.5 meters), 102 (0.5- 1.0m), and
class 103 (> 1m).

See Appendix B, “LANDFIRE Canopy Cover and Height Classification” for
additional information.

3.2 Optional input data
3.2.1 Disturbance

The Disturbance layer is used in the LANDFIRE refresh process to update
circa 2001 data to 2008 given the effects of disturbance on the landscape.
Raster datasets are made up of disturbance polygons which included fuel
rules for disturbance type, intensity, and time since disturbance. This
functionality will be available for user input in the final version of ToFuA.

3.2.2 Wildcard

Wildcard inputs to ToFuA can include prepared fuel raster data such as
fuel model or canopy attributes. Often grids built and processed through
the tool are brought into a combine with EVT, EVC, EVH, and BpS after
changes have been made to those layers in order to set the fuel data.

Any other grid data that may have an effect on the fuel type within an EVT
may also be used. For instance elevation may be used to differentiate
lowland fuel models as opposed to upland areas in the same EVT. Aspect
and slope can be included as wildcard data.

3.2.3 Elevation

The elevation layer represents meters or feet above sea level, and zero
values are used for those areas that are at or below sea level (fig. 3-2).

15
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B Attributes of elev_1 Q@@

VALUE * [c%
S 07| <q. Elevation in
" 908 | 7] meters
2] 909 | 19
| 3] si0] 15
4 911 | 25
[ &) 912 | 22}
| B 913 21 |
7] 914 | 41
B 915 71
[ 9d 96| 46
10] 917 &0
1] 918 | 53
12 919 | 45
B 920 47 |
14 an | 4R NG|
Record |_4] _4_” 1 _bl 2] :]

Figure 3-2. Example value attribute table of an elevation layer. The Value field must
depict elevation in meters or feet above sea level.

3.2.4 Slope

The slope layer has cell values represented by integers and the units may
be expressed in either degrees or percent (fig. 3-3).

16
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@ Attrlbutes of slope @@@

Record: _]_"——- _U _J

Rowid | VALUE"*
0
11
2
=
4
5
B 5| 200281 |
3| 73 189642
8 8 179818
g "9‘3 170233 |
10/ 10| 160015 |
1] 11 150197
12 121 140427 |
13 13| 132515

V

Chapter 3

Slope measured in
degrees

Figure 3-3. Example value attribute table of a slope layer. The Value field must show

slope in degrees.

3.2.5 Aspect

The aspect layer must denote slope azimuth in degrees clockwise from
the north. Cell values are represented by integers. Flat areas which lack
an aspect are identified by a value of -1 (fig. 3-4).

17
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B Attributes of aspef:t @@@

Rowid | VALUE* | counT | A
4 g 4 2978 — | Aspect
1] 0 N measured in
| 2 1, 9000 degrees
[ 3 2| 9027 |
| ry 3| a2t
| 5 4| 8980
| 6 5 8889
| 7] 6 9086
| 5 7| eeis
| ) 8 @est
| 10 9/ 8894
[ 1| 10, 8888
| 12 11| 8928
| 13 12 w3
| 14| 13) s g
. Record: _I:_Ii”-—l_b_l_bll_vj

Figure 3-4. Example value attribute table of an aspect layer. The Value field must depict
aspect in degrees. (A value of -1 denotes flat areas that have no aspect).

Note: Integers are used in LANDFIRE data rather than floating point grids due to
memory and processing efficiency.

3.3 Other data

The LANDFIRE calibration data are in the default Microsoft Access database
(.mdb) within the program. Copying (or creating a grid and using “auto rule”) will
give the user the starting rule sets developed for the EVTs within their map zone.
This provides a starting point for any further editing or for adding any additional
rules. More specifically, it provides the means to address rules through
biophysical settings or BpS.

Note: Users should be familiar with the LANDFIRE zone numbers for their
selected map areas.

18
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3.3.1 Fire Behavior Fuel Models

ToFuA uses either the 13 fire behavior fuel models characterized by
Anderson (1982) or the 40 fire behavior fuel models characterized by
Scott and Burgan (2005). Cells must contain integers denoting the
numeric codes of Anderson’s (1982) models (values: 1 to 13) or the Scott
and Burgan (2005) models (values: 91 to 204). Non-burnable fuels must
be denoted by values 91, 92, 93, 98, and 99, which characterize
urban/developed, snow/ice, agriculture, water, and bare ground,
respectively (fig.3-5). Additional attributes (such as a text descriptor of the
model) are commonly included in the fuel model layer.

B Attributes of fbfm13 =13

Rowid | VALUE' | COUNT| FBFM13 | A

1| 78679 FBFMI
j': G (5 Fire Behavior Fuel
5 284'00 FBFMS ‘ Model codes
s’f 891265 FBFME
8 2375025 FBFMS
9 150762 FEFMI
10| 167652 FBFM10
91 16522 Urban
955 12 |Snowice
93| 18874 Agricutture
Qé'f 8464 VWater

)| 207952 Barren

Record: _4_] _4_”—__J__J Show: _v_]

Figure 3-5. Example value attribute table for a fire behavior fuel model (FBFM) layer
(Scott and Burgan 2005). The Value field must correspond to the numeric fire behavior
fuel model codes of Anderson (1982) or Scott and Burgan (2005).

- | | ! ! i

3.3.2 Canopy Base Height

Canopy base height (CBH) is a stand attribute that denotes the lowest
height above the ground which has sufficient canopy fuel to propagate fire
vertically. The CBH layer is necessary for determining the transition from
a surface fire to a crown fire. Typically, lower canopy base heights

19
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increase the likelihood of torching (in other words, lower heights increase
the likelihood of passive crown fires). The tool requires the CBH layer
units to be in meters*10 (fig. 3-6), meters, feet*10, or feet. A cell value of
0 characterizes a non-forested setting.

Integers are used in LANDFIRE data due to memory and processing
efficiency. The operations, meters * 100 and meters * 10, are used to
keep numbers expressed as integers.

B Attributes of cbh Q@@

Rowid | VALUE' | COUNT| METERS X 10 |

| Canopy Base
01009711 Non-Forested Height

51"'03'7‘ <10 g measured as
15| 276351 [10==CBH =20 meters*10

0

1

2

3 40 780100 |20 == CBH < 60
o

5

80 7887 |0 <= CBH <100
100 431129 == 100

Record: L‘_I_‘_“—O_'_'ﬂ_l Show: W :l

Figure 3-6. Example value attribute table for a CBH layer. In this example, the Value field
depicts heights expressed in meters*10. Thus, a cell value of 20 corresponds to a two
meter canopy base height. This is the LANDFIRE standard.

3.3.3 Canopy Bulk Density

Canopy bulk density (CBD) is a stand attribute that refers to the weight
(mass) of “available” canopy fuel, both dead and live, per unit volume of
canopy. Available canopy fuel is of a size and type that would be
consumed in the flaming front. FARSITE and FlamMap use CBD to
determine the transition between passive and active crown fire. (See
Scott and Reinhardt (2001) for a discussion on the derivation of crown fire
activity). The tool requires the units of the CBD layer to be expressed in
kg/m?® *100 (fig. 3-7), kg/m?, Ib/ft>*1,000, or Ib/ft>. Cell values are
represented by integers.
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E Attributes of chd

Rowid | VALUE* | COUNT | CBDKGM3_X_100 |

0| 1009 11 Mon-Forested Canopy Bulk
f ‘ Density in
= T CBD < 12 . | ka@/m3*100
78856 | 12<—CBD={1B ‘

B

14|
20| 155876 16 <=CBD < 24

27| 15801 |24 == CBD < 30

35| 140 30==CBD <40
40 192 (=40

Record:‘lil_(_”—o_ﬂil_] Show! W _v_]

Figure 3-7. Example value attribute table for a CBD layer. In this example, the Value field
deplcts canopy bulk density in kg/m®*100. Thus a cell value of 20 corresponds to a 0.2
kgm?®canopy bulk density. A value of 0 identifies a non-forested area.

mitelwin o

3.3.4 Canopy Cover

Canopy cover (CC) is a stand attribute that corresponds to the proportion
of the ground that is covered directly overhead by the overstory canopy
(that is, the vertical projection of the canopy to the ground). The CC layer
is used to compute the wind reduction factor attributable to the canopy
and the subsequent wind speed at the mid-flame height. The CC layer is
also used to modify solar radiance with the fuel conditioning function of
FlamMap and FARSITE. The tool requires that the CC layer be
expressed in percent (fig. 3-8). A cell value of 0 indicates a non-forested
setting. The cell values are denoted by integers.

B Attributes of cc

Rowid [ VALUE * | COUNT | CANOPYCOVER | PERCl'
o 1EIDEIT11 |Mon-Forested

Canopy Cover
measured in
percent

5| 53852

35| 410617 |30 == 't'it': =40
45| 351780 40 <= CC=50
55| 386181 50 == CC = 60
65 363689 B0 == CC=70
75| 169659 70 <= CC=80
B5 50732 80== CC=90
95 5735 80e= CC==100

Recard: _4]1”‘—‘_“_ _J_j Shiow: WEJ:J

-'.n!m!-q.m;m;h-wfmf—\-c
h
o
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Figure 3-8. Example Value Attribute Table for a CC layer. The value field denotes CC in
percent. A value of 0 indicates a non-forested setting. In this example, CC has been
grouped into 10 classes in which the cell value corresponds to the class mid-point. Thus,
a cell value of 15 represents a CC class with values ranging from 10 to 20 percent.

3.3.5 Canopy Height

Canopy height (CH) is a stand attribute that reflects the average height of
the overstory dominant and co-dominant in a stand. The CH layer along
with the CC layer is used to compute the wind reduction factor attributable
to the canopy and the subsequent wind speed at the mid-flame height. In
FARSITE, the CH layer is also used for estimating spotting distances from
torching trees. The tool requires the CH layer units to be in meters*10 (fig.
3-9). A cell value of 0 indicates a non-forested setting. The cell values
can be denoted by either floating point numbers (decimals) or integers.

E Attributes of ch

Rowid | VALUE* [couml CANOPYHEIGHT_MET |

0 0 Forested Canopy height
1] 252892412 0= CH= 50 |~ | measured as
75 75 902 50<= CH=<100 ' meters*10
3| 175 498560 100 <= CH <250 P

4 375 31250 == CH =500

Record: _4] 1_” J __| Show: | all ec v‘

Figure 3-9. Example Value Attribute Table for a CH layer. The value field must depict CH
in meters*10. In this example, the canopy heights have been grouped into five classes in
which the cell value corresponds to the mid-point of the class. For example, a value of
25 relates to a CH class that ranges between 0 and five meters.

3.4 Concepts of rule set development for fuel
characteristics
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3.4.1 Fire Behavior Fuel Model assignments in LANDFIRE
National data

The LANDFIRE data are imagery driven with plot data used to “train” the
imagery interpretation. EVT, EVC, and EVH derived from this process are
the layers primarily used to develop fuel characteristics. For additional
information on the development of these data, see
http://www.landfire.gov/).

This triplet of data is further segregated by lifeform categories - tree,
shrub, or herbaceous. Pixels with less than 10% tree cover are
designated as “shrub;” if less than 10% shrub cover the designation is
“herbaceous.”

From these layers fuel specialists can determine lifeform, species,
vegetation density and height above ground on a pixel by pixel basis.
Managers can then use this information to specify a surface fuel model
from the original set of 13 (Anderson, 1982) or the 40 Fire Behavior Fuel
Models as developed by Scott and Burgan (2005).

3.4.2 Canopy guide toggle

Modeled fire behavior is influenced by many vegetation attributes, but in
forested areas, canopy is a particularly important factor affecting fire
behavior outputs. A user-defined switch has been incorporated in ToFu A
to describe the effects of canopy. The switch has the following three
numeric settings.

e 0 =no canopy on the site.

e 1 =canopy base height (CBH) and canopy bulk density (CBD)
calculations from the LANDFIRE datasets would be used to
indicate the likelihood of crown fire on the site. This setting would
be used on a tree lifeform site where torching and crowning in the
upper strata vegetation is common during times of fire activity.

e 2 =this setting would be used on tree lifeform sites where torching
and crowning are not likely to occur such as some hardwood
communities. The mapping tool in this setting artificially raises
CBH and CBD to a point where torching and crowning will not occur
but the stand attributes will be used in the calculations of surface
fire behavior characteristics. The reason to keep the effects of the
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canopy in place is to adjust wind speed, shading, and sheltering for
surface fire calculations.

3.4.3 Assigning canopy characteristics

In fire behavior modeling, surface fire spread and intensity combine with
the vegetation attributes CBH and CBD to add torching and crowning to
projected fire behavior. In the LANDFIRE datasets these attributes are
calculated by plot data. Several methods for assigning numeric values to
these attributes have been investigated. The current, preferred approach
is to use a general linear model (GLM) from plot data to describe the CBD,
and a standard deviation method to describe the CBH. (See
www.landfire.gov for additional information in the metadata).

ToFuA allows users to input values for CBH and CBD for their desired
forested areas.

Note: The GLM describes the standard deviation CBH method developed
by Tom Thompson, Jim Napoli, and Tobin Smail (see Reeves and others
2009).
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Chapter 4: Obtaining Input Data from
National Map LANDFIRE

4.1 Acquiring input data
4.2 Downloading data directly from the National Map

4.1 Acquiring input data

The LANDFIRE Project has developed nationally consistent data across
ownerships of the spatial data themes necessary for running ToFuA as well as
spatial data themes for use in FARSITE and FlamMap. The LANDFIRE website
provides links that allow a user to download any of the separate spatial data
themes (elevation, slope, aspect, canopy cover, fire behavior fuel model, canopy
bulk density, canopy base height, and canopy height). The four grids required to
run ToFuA are: Existing Vegetation Type (EVT), Existing Vegetation Cover
(EVC), Existing Vegetation Height (EVH), and biophysical settings (BpS). All of
these grids can be downloaded from the LANDFIRE site (www.landfire.gov).

4.2 Downloading data directly from the National Map

On www.landfire.gov click on the Link to National Map LANDFIRE and
download input layers of your choice. Explore the site for additional information
on the resources offered.

Once you are familiar with the National Map, acquiring LANDFIRE data using the
LANDFIRE Data Access Tool (LFDAT) is the most efficient method for both
downloading and processing LANDFIRE data directly within ArcMap. See
Appendix C for details on how to use LFDAT to download data.
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Chapter 5: Installing ToFua

5.1 General installation instructions
5.2 ToFuA installation
5.2.1 Downloading ToFuA
5.2.2 Beginning the installation process
5.2.3 The .NET framework
5.2.4 Finishing the installation
5.3 Troubleshooting ToFuA installation

5.1 General installation instructions

All NIFTT tools, including ToFuA are now downloaded and installed as single
tools. A complete or package install is no longer available for versions of NIFTT
tools compatible with ArcMap 9.2 or 9.3.

Note: For ToFuA version 1.0 to operate properly, you will need to verify
that you are using ArcGIS 9.2 or 9.3.

If you have an earlier version of ToFuA installed on your computer, you will
first need to uninstall it before proceeding with installation of the current
version (fig. 5-1).

Windows Installer E]

Another verzion of thiz product iz already installed.
Imstallation of thiz version cannot continue, To
configure or remove the existing wersion of this product,
uze Add/Bemaove Programs on the Control Panel.

Figure 5- 1. Error message indicating need to uninstall a previous version of ToFuA.

To determine which version is currently installed on your computer, go to Start >
Control Panel > Add or Remove Programs as shown (fig. 5-2).
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Lj % Support Info g| M=)
| ) ToFu_Delta
@'j Currently installed programs: ame w
Change o 155 Shagt 91,2 IUse the Following information to get technical support For Size  BO.AME A
Remove ToFu_Delta
= i i
Programs Soft Data Fax Modem with SmartCP Publisher: LANDFIRE_Refresh Size 0.71MB
_ SoundMa Wersion: 1.0.0 .
’ u Cantact: Tahin Smail Siee 1.70me
't &3 Symantec Antivirus Size  152.00MB
Add Mew ; : f
L . _— . ; If this program is not working properky wou may .
Programs [ svraptics Pointing Device Driver reinstal i by clicking Repair. Size  30.88MB
~ 5 ToFu_Delta Size  225.00MB
':;] Click here Far support information. Llsed rarely
Add/Remove ) ) )
b To change this program or remaove it from your computer, click Change or Remove,
Windows J Change Remove

Figure 5- 2. ToFuA version and support information.

You may need administrative privileges to install ToFuA on your computer.
Contact your system administrator if you experience problems with the
installation.

5.2 ToFUA installation

5.2.1 Downloading ToFuA

Note: If you have an earlier version of ToFuA installed on your
computer, you will first need to uninstall it before proceeding with
installation of the current version. Refer to section 5.1 for more
information on this subject.

Download ToFuA from the website at www.niftt.gov. Go to NIFTT >
Downloads located at the left side of the page (fig. 5-3).
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FIRE.ORG
Public Domain Software for the Wildland Fire Comi
[] SEM Home
[l Fire Systems Hor
L[] BehavePlus Welcome to fire.org!
[] FARSITE
——— fire.org is the home page of 5y
L] FireFamily Plus issues concerning wildland fire
M Here we post many of the pubt
[l fireLib Research Station. All items pos
[] FIREMON
[] FlamMap
FOFEM
U About SEM
[] NEXUS
[] NIFTT About NIFTT
[] ContactUs Downloads
User's Documents
e T
Technical Support
Trah
Login Form -
Username System Requirements
Beta Testing
Password Archives

Figure 5-3. Select Downloads.

Click on the Tofu Delta Install File from the table as shown to begin the
download process (fig. 5-4).

ToFu Delta

ArcMap

Description Download Version

ToFu Celta ToFu Delta 01.msi 920r9.3 ar31zonn

Figure 5- 4. Click on ToFuDelta Install File.

Note: To continue with the download, you will need to have WinZip or
a similar program designed to unzip files on your computer.

Click OK or Save File to download the self-extracting WinZip ToFuA
installation file and then save it to a convenient location on your computer
(fig. 5-5).
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i x|

The publizher could not be verified. Are you zure you want to
run thiz software?

Mame: ToFuDelta_Beta_011.msi
Publizher: Unknown Publizher

Twpe: Windows Inskaller Package

From: C:\Documents and Settings!dtirmenstein' Deskiop

[ Run ] [ Cancel

Alwayz ask before opening this file

Thiz file does naot have a walid digital signature that verifies itz
publisher. au zhould anly run zoftware fram publizhers wou st
Howr can | decide what software o run’?

Figure 5- 5. Download and save installation file.

5.2.2 Beginning the installation process

The installation format of ToFuA is .msi and upon initiation, the software
will create a default directory structure within the LANDFIRE National fuel
characteristics rule sets by map zone, imbedded.

The files should include a main directory located where the user indicated
or by default in C:\Program Files\LANDFIRE_Refresh. The main folder,
Tofu_Delta, contains three sub-folders: Input, MU, and Output. It also
contains several additional files including the Microsoft Access database
(.mdb).

Go to the folder in which you stored the ToFuA installation file (fig. 5-6).

& | ANDFIRE_Refresh

File Edit Wiew Faworites Tools Help o

D Back ~ - ¥ O search Folders B
. El

#Address |5 Ci\Program Files\LANDFIRE_Refresh b E &
Hame Size  Type Diate Modified
File and Folder Tasks &) | ToFu_Delta File Folder FIZFI201011:11 AM

Figure 5- 6. Self-extracting ToFuA installation file has been downloaded and saved.

The box shown in figure 5-7 will open. Unzip the files to the default
location (C:\\NIFTT as shown in fig. 5-6) or to another location of your
choice by right-clicking on the file name. Select the option Extract to
folder.
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& Downloads

File  Edit ‘Wiew Fawaorites Tools  Help

Q Back ~ () ﬁ‘ /-.- ) Search Folders Ev lELI

Address C:iMy Documents Downloads
Mame Size | Type Date Madified
] #
File and Folder Tasks 21 j5lrorunelts_Beta_01.msi 26,878 KB  Windows Installer P...  7/13/2010 10:25 AM

Figure 5- 7. ToFuA installation files.

Click on setup.exe.

Note: If the setup determines that an earlier version of ToFuA is
already installed on your computer, go to Start > Control Panel and
select Add/Remove Programs as explained in section 5.1. Uninstall
the previous version of ToFuA and then rerun setup.exe.

If the setup.exe determines that you already have the proper .NET
Framework installed on your computer, the ToFuA zip file contains
everything that you will need for installation. A series of dialog boxes will
now open. Skip to section 5.2.4 to continue installation.

5.2.3 Obtaining the latest .NET Framework

If the installer determines that the setup requires a .NET Framework which
has not been previously installed on your computer, you will see a dialog
box similar to figure 5-8 instead of the first screen of the ToFuA Setup
Wizard as shown in figure 5-15.

Thiz setup requres the NET Framework version 2050727, Please nistall the NET
Framawork and run this setup again. The NET Framework can be oblained lsom the
web. Would you fike to do thes now?

e B l

Figure 5-8. Dialog box indicating the need to first install .NET Framework for
installation to proceed.

Click on Yes and follow all prompts as directed. If the correct .NET
Framework has not been previously installed on your computer, the setup
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will at this point direct you to a website where you will be able to download
the appropriate file (See fig. 5-9).

)ngs, Redistributables & Service Packs - Mozilla Firefox =13
File Edt WView History Bookmarks Took Help

@& - - @ m & B = 2 microsoft. com 31542, 35px [z 3] [[Cl=] o0z =3
I8 wras  Overview & S00MB Chart b WEAS - Wildland Fire... || R4 Regional Office F... ¢ RMRSFSweb | | ROMAN || National GACC Websi.., ¥ fireweather.info [ Gmail
| @ 5DKs, Redistributables & Service .. (3 | -
Welcome | SignIn United States - English v | Microsoft.com v -

msdn
n NET Framework Developer Center

IR e | oo | e | vomions | svrort | communty |

(NET Framework3,0 | NET Framework 2.0/ (NET Framework 1,1

MSDM » Developer Centers » MET Framework Developer Center » Downloads » SDKs, Redistributables & Service Pa...

SDKs, Redistributables & Service Packs

Stay up-to-date with these downloadable service packs, updates, samples, and related companents far the .NET Framework.

o7 Order the .NET Framework on DYD
7 Need the .NET Framework on DVD? We'll be shipping the Framework to customers in the US on DVD (International customers f e
S eromor,  Must contact their local Microsoft subsidiary.) You can order the disks today.
.net TecvEd 2008
Orlando | June 3-6 & 10-13
(3 EARLY BIRD: SAVE $200

Advertisernent

.NET Framework Yersion 2.0 .NET Framework Yersion 2.0 Software Development Kit

Redistributable Package
9 This SDK includes everything you need to write, build, test, and deploy .NET Framework

Download the most recent update to the Microsoft ion, samples, and d-line tools and compilers. You must
\NET Framework and get everything you need to install the .NET Framework version 2.0 Redistributable Package prior to installing the
run applications developed using the NET SDK

Framework,

Download x86 version
Dapnlosd 226 wecann Download x64 version

Download x64 version Download 1464 version

Download 1464 version

Related SDKs
Related Redistributables . e
DirectX
NET Cornpact Framework Version 2.0 . Microsoft Component Installer 2.0

End-User Redistributable P
% Windows Installer XML (Wix
Microsoft Visual J# Version 2.0 Redistributable

Earkaaz .NET Framework 2.0 Language Packs

Microsoft Visual Studio 2005 Tools for the .

Microsoft Office Systern (VSTO 2005) \NET Framework language packs contain translated text, such as error messages, for
Rotictabutable Packags (x661 languages other than English, Without the installation of a Language Pack, these

messages are displayed in English by default. Multiple language packs, each for a

Micrasort RepartviswelRedistributable: 2005 Hiffrant |shguags, can bainstallsd:an a-single SmpuUtar:

Microsoft Dats Access C (MDAC)
‘ Done:

Nk

Figure 5-9. Website for downloading .NET Framework.

As shown in figure 5-10, you will now need to specify which version of
.NET Framework you would like to install on your computer. Select the
x86 version if you have a Pentium (or other 32-bit) computer. Click on
Download x86 version.

Tip: Most users will need to specify the x86 version of .NET
Framework. If you are unsure, contact your system administrator.
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.NET Framework Yersion 2.0
Redistributable Package

Download the most recent update to the Microsoft
MET Framework and get everything you need to
run applications developed using the .NET
Framework.

Download x86 ve

Sian

Download x64 version

Download 1464 version

Figure 5-10. Select an appropriate version of .NET Framework.

A screen similar to the following (fig. 5-11) will appear after your selection
has been made. Click on the Download button to continue.

) Download details: NET Framework Yersion 2.0 Redistributable Package (x86) - Mozilla Firefox

File Edt View History Bookmarks Tools Help
@D - @ G R ierosoft i b-4362-4b0c-Bedd-aab15c5e04f58 | * | B | [[G]+] cocole 5]

u WFAS : Overview & S00MB Chart «f WFAS - Widand Fire... | | R4 Regional OfficeF... b RMRSFSWeb [ | ROMAN | | National GACC Websi... ® fireweather.info [ Gmal

[ Download details: NET Framewor... (3 |
Click Here to Install Siiverlight United States Change | All Micr

- Search M ft, for:
Microsoft
Download Center
w search [ Al Downloads A Go| Advanced Search
jome
Product Families

Windows Microsoft .NET Framework Version 2.0 Redistributable Package

of [ ’
Servers ( X86) Merioet: )
B 55 Solutions Visual Studio
Developer Tools Brief Description
Windows Live The Microsoft .NET Framework version 2.0 (x86) redistributable package installs the .NET Framework runtime and
MSN associated files required to run applications developed to target the .NET Framework v2.0.
Games & Xhox
W bil On This Page
& Quick Details . Overview b

Al 5
Download Categories
Games

DirectX

Internet

Windows Security &

Updates [ _pownload |

Windows Media |

Instructions
Related Resources
Related Downloads

¥ System Requirements
+ Additional Information
¥ What Others Are Downloading

Drivers

Home & Office Quick Details

Mobile Devices

Mac & Other Platforms File Name: dotnetfx.exe

System Tools Version: 2.0

Development ,

Resources Date Published: 1/22/2006

Download Resources Language: English

Microsoft Undate Download Size: 22.4 M8

Download Center FAQ Estimated Download Time: Diakup (56K] = 55 min

Related Sites

Download Notificati Change L English ~] | change
Notifications Signup
Worldwide Downloads

Countries & Regions Overview

The Microsoft .NET Framewark version 2.0 redistributable package installs the NET Framework runtime and assaciated files required ta run applications

developed to target the .NET Framework v2.0,
Get a free ; 2 : 3 ; :
Second The .NET Framewark version 2.0 improves scalability and performance of applications with improved caching, application deployment and updating with
econ ClickOnce, support for the broadest array of browsers and devices with ASP.NET 2.0 controls and services, For more information on the NET
Shot at Framework 2.0, click here,
certification. NTooref pade 5
4

| Done

Figure 5-11. Microsoft .NET Framework Version 2.0 (x86) download page.

Browse to a location of your choice. Download and save the dotnetx.exe
file as shown in figure 5-12.
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Enter name of file to save to... B _?.'5]
Save in: I 3 my downloads :] L &k B3~
fshot9511.exe
‘PDFCreator090.exe
WinZip10.exe

My Computer ...

= File hame: -:I L
My Network P.. ;
Saveastype:  |Application H &I

Figure 5-12. Save the file to a location of your choice.

£ 8% of 1 file - Downloads ) -|Of x|

ﬁ dotnetfx.exe: Cancel A
=

Pause 1.3 of 22.4 MB at 81.0 I(B;‘sec; 04:20 remain

IDL_2007_Fires.csy Qpen
Done Remove

§-  ffp_v3_user_guide.pdf Opern
«ul Done Remove

@ Clean Up I
4

7

Figure 5-13. An example progress bar indicating download of dotnetfx.exe.

The Microsoft .NET framework will download, extract, and install
automatically as shown in figures 5-13 and 5-14.

33



ToFuA User’s Guide

Microsoft .NET Framework 2.0 [ =10]x{

Extracting netfz.msi
NENNEEEEEEE | Caricel l

Figure 5-14. .NET Framework installation

Chapter 5

Click on the setup.exe file as shown in figure 5-7 to initiate the setup

wizard and to continue installation of ToFuA.

At this point, you may need administrative privileges to continue. Contact

your system administrator if you experience problems

5.2.4 Finishing the installation

After clicking on the setup.exe file, the first in a series of ToFuA Setup

Wizard dialog boxes will open (fig. 5-15).

Setup Wizard
A LA
5 k IEI- 'L LE = e |

Welcome to the ToFu_ Delta

[ Tl
) L L

The inzstaller will quide you thraugh the steps required ta install ToFu_Delta on your computer.

WO RMIMG: Thiz computer program iz protected by copyright law and international treaties,
Unautharized duplication or distribution of this program, ar any partian of it, may result in severe civil
or criminal penalties, ahd will be prosecuted to the maximum extent possible under the law,

Figure 5- 15. First dialog box of the ToFuA setup wizard.
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During the installation process you may see a radio button asking you to
specify whether the tool is to be installed for “Everyone” or “Just Me.”
Select the “Everyone” option (5-16).

i ToFu_Delta

) Selec_t Instal_a’rion Folder

Toingtall in this folder, click "MNext”. To ingtall to a different folder, enter it below or click "Browse".

The inztaller will install TaFu_Delta ta the fallowing falder.

Faolder:

C:AProgram Filest LAMDFIRE_RefreshhToFu_Deltah Browsze. ..

Inztall ToFu_Delta for pourzelf, o for anyone who uses this computer:

(%) Everyone
() Just me

’ Cancel ] ’ < Back ] I MHext »

Figure 5- 16. Select appropriate folder or accept default.

Follow instructions as directed by the dialog boxes in the Setup Wizard
(figs. 5-17 and 5-18).

The installer is ready to install ToFu_Delta on your computer.

Click "Mext" to start the installation.

[ Cancel ] [ < Back l [ [RI=H

Figure 5- 17. Installation process continues.
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i ToFu_Delta

_ Install_in To Fu_DeIta

ToFu_Delta iz being inztalled.

Pleaze wai...

Cancel

Figure 5-18. Setup Wizard continues installation.

Click on Close when the ToFuA installation is complete (fig. 5-19).

iz ToFu_Delta

) Ins’[all_a’rion Com lete

ToFu_Delta has been successfully inztalled.

Click *'Cloge" to exit,

Fleasze uze Windomwz pdate to check for any critical updates to the NET Framework.

Close

Figure 5- 19. Installation complete.
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Open ArcMap and make sure that the ToFuA toolbar
ToFu & = -

is visible.

Note: The toolbar may be “floating” and if so, you will need to anchor it in
a convenient location.

Tip: For best results, make sure that you have installed the most recent
ArcGIS service packs and patches. Go to www.esri.com to verify that you
have the most recent versions for 9.2 or 9.3 already installed on your
computer. If you do not, download the newer service packs and patches
as directed on the website.

5.3 Troubleshooting ToFuA installation

. ToFu A = - .
If the ToFuA toolbar as shown at the right il | is not

visible when you open ArcMap, select View > Toolbars and check the box next
to Tofu Delta Toolbar to turn it on (fig. 5-20).
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% Untitled - ArcMap - Arcinfo

File Edit |Wiew Bookmarks Insert Selection Tools Window Help

Georefere @ Data view —_| =

Diata Stab @ LEEEVER - D .ﬁ. o @,
Zoom Data »

et % Zoom Layout »

D= Toolbars » -

E. 3 ﬂ Status Bar Geodatabase History
Crverflow Annotation Geometric Metwork Editing

—QE I Scrollbars + Georeferencing

Data Frame Properties, ..

Geostatistical Analyst
Graphics

¥ LAMDFIRE Data Access Tool
Labeling
Layout

+ MRIT Toolbar
Map Cache
Mebwork Analyst
Parcel Construction
Publisher
Raster Painting
Representation
Route Editing
Schematic
Schematic Editor
Schematic Metwork Analyst
Spatial Adjustment

v Spatial Analyst

¥ Standard
SkreetMap
Survey Analyst
Survey Editor
Surwvey Explorer

Tablet

_k ﬂ ToFu Delta Toolbar

Figure 5- 20. Select “Tofu Delta Toolbar.”

Chapter 5

If the tool still does not install, you may need to select Tools > Customize and

check the box to the left of Tofu Delta 1.0 as shown in figure 5-21.

Note: To continue this process, it may first be necessary for you to log on

as an “Administrator.” Contact your systems administrator if you

experience problems.
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Customize

Taolbars | Commands | Options |

Toolbars:

[1 Spatial Adjustment Mew...
Spatial Analpst
Standard

|
|
[] Streett ap |
|

[

[1 Survey Analyst

[1 Survey Editar

[1 Survey Explarer

[]1 Table

| ToFu Delta Tookar >
Toals

[1 Topalogy

[1 Tracking Analyst

[T Utility M etwark, Snalyst

Reszet...

[%

Kepboard... Add from file... | Cloze |

Figure 5-21. Select ToFu Delta Toolbar in Customize dialog box.
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Chapter 6: A quick start quide to running
ToFUA

6.1 A quick start guide to running ToFuA

6.1 A quick start guide to running ToFuA

The purpose of this chapter is to provide a brief overview of many of the basic
steps required to run ToFuA. To learn more about all available tool options,
proceed to the Chapter 7, “Using TofuA.” Advanced users seeking detailed
information on all available options, or users looking for help on a specific topic
may find the next chapter to be more useful. This chapter does not discuss
every option for each step of the process.

Tip: The material in this chapter provides an explanation of each general
step showing a few selected examples. Keep in mind that many other
options are available and are explained in detail in Chapter 7.

The following flowchart shows the basic steps required to run ToFuA (fig. 6-1).
Click on the flowchart’s links for information describing each stage of the
process.
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Set working directory

A

Create MUs

A

another MU or create

Copy rules from

your own rules

/

~,

Evaluate surface
fuel assignments

Evaluate canopy
fuel assignments

N/

Create GRID

v

Select canopy

A 4

Select “Create entire MU

or changed areas”

/

Create GRIDs

Adjust the rule

y

T

Evaluate the outputs

Figure 6-1. Steps required for running ToFuA.
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1. Setting the working directory

o First, use the ToFuA toolbar to set your working directory by

clicking on the Set Project Directory option as shown below (fig.

6-2).

ToFu & v|

Set Project Directary

Jﬁ About TaFu

Figure 6-2. Use drop-down menu to Set Project Directory.

o The following Browse For Folder dialog box will open. Use this
dialog box to set the project directory (fig. 6-3).

o Click OK after you have specified a location for your project.

Browse For Folder E|§

Select a project Folder or location For new project.,

D i386 ~
I IBMTOOLS
|50 info
I Intel
=53 learn
|5 LFDAT _tutorial
|C) LFDAT_Tutorial?
) MSOCache
ui‘l My Forms
| national_map
=5 ToFu_Delra_Projects] |
I MIFTT w
< >

I IMake Mew Folder l [ oK ] l Cancel ]

Figure 6-3. Use dialog box to create a project folder.
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After your project directory has been created, the Create Project dialog
box will open (fig. 6-4).

o Use the Create Project dialog box to specify a name in the Enter
New Project Name box (fig 6-4).

E Create Project g@@

ChToFu_Delta_Projects Is missing
these praject pieces:
- ToFubelta.mdb
- Input Folder
- MU Folder
- Cutput Falder,
Specify a new praject name and create a
new project using the default values ar
import from another project.

Enter Mew Project MName

@Default % Import

Figure 6-4. Specify a project name.

ﬁ Cancel
i ]

¥

o Click the Default button when finished to load the database and
necessary folders.

For additional information on default folders, naming conventions, and
suggested filing systems, see section 7.4 “Workspace settings.”
2. Creating a Management Unit

o Click the Add Management Unit icon on the ToFuA toolbar (fig. 6-
5) to define a management unit.

ToFu & v| - |
| _l.ﬁ.u:lu:l Management nit

Figure 6-5. Use the Add Management Icon to create an MU.
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The Add Management Unit dialog box opens as shown with the Add MU
tab visible (fig. 6-6).

o Add Management Unit

Add MU | Add Distubance |
sanagement Unit MName ‘ " j DisplauErtcnt

Selection Extent

[~ Usze intersection of required GRIDs

2863154 = |
-1419010 = |-1419010 =
"
2663154 =

LAMDFIRE IMNPUT GRID:
Existing Yeg. Type (EYT)

[Louble - Click to Set GRID Path

Existing Veq. Caver (EVC) Double - Click to Set GRID Path

Existing Veqg. Haight (EVH) Louble - Click to Set GRID Path

Biophysical Setting (BRS) Couble - Click to Set GRID Path

Wildcard (optianal) Double - Click to Set GRID Path

Slope (optional) Double - Click to Set GRID Path

[Double - Click o Set ZRID Path

Aspect (optional) | Couble - Click to Set GRID Path
Elevation (optional) |

Create g
- Cancel

Figure 6-6. Select the Management Unit Name (ADD MU screen visible).

An MU can be defined by specifying coordinates or by using the drawing
rectangle.

Note: For more detailed information on specifying the extent of
your MU, see section 7.5.
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o To use the drawing rectangle, use your cursor to drag an extent
rectangle in the “Display Extent” window of the dialog box (fig. 6-6).

o With the Add MU tab selected, type a Management Unit Name in
the box provided (fig 6-6).

Note: The naming convention follows the rules of ArcMap which
means a grid name can only be 13 characters in length.

o Check the “Use intersection of required GRIDS” box if you want
to clip all grids to the extent of the specified rectangle.

o Input the required data layers (EVT, EVC, EVH, and BpS) by
double-clicking in the adjacent boxes to set a grid path.

Tip: You do not have to load grids first in Arc Map; you can simply
double-click in the Add Management Unit dialog box to load grids.

Note: All four grids (EVT, EVC, EVH, and BpS) must be in the
same projection.

The Wildcard selection is optional, but may be useful in some situations.
If the project crosses map zone boundaries the user can create the
Management Unit with required grids by map zone and then use their
boundary as a wildcard to convert the boundary shapefile to a grid and
thus define the area of interest. When clipped, the area of interest will be
available. See section 7.5 for more information.

o Enter other optional data layers if desired (Wildcard, Aspect, Slope
and Elevation). See section 7.5 for additional information on using
a Wildcard option.

Note: All grids must be in the same projection.

The Add Disturbance tab (fig. 6-7) is also optional and will not be
discussed in detail here.

o (Optional). Click on the Add Disturbance tab at the top of the Add
Management dialog box to select the type and characteristics of
disturbance if desired. This option allows the user to select five
basic types of disturbance and three intensity levels which
correspond to the disturbance types in the LANDFIRE National
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database. For more information on working with the disturbance
option, see section 7.5.

W=E

fld M
r—Add Disturbance(s)

| Shapefile of Disturbance(s) IDoub\e-cMck to enfer file path
| Select Type IFire j

‘ Select Severity ILDw Severity j

‘ Time Since Disturbance INumber' of years

 Optianal Reduce Cover by —— —Optional Reduce Height by
{+ Do not change &+ Do nat change
" thiz percentage " thiz number of Height classes

" azzigning this oz the Cover | | assigning this os the Height

o [ [ 3
El
|
| Optianal Change Existing Vegetation Type To:

INU Charge j

Add to disturbance GRID and anly ta
the vegetation GRIDs that changed

Add

Figure 6-7. Add Management Unit dialog box with Add Disturbance screen visible.

o When you have completed filling out the Add Management Unit
dialog box, click the Create MU button at the bottom of the Add MU
page (fig. 7-16).

For additional information on creating a management unit, see section
7.5).

3. Working with Fuel Rules

The Fuel Rules window is where the bulk of the modifications will be
made to spatial data to prepare for creating new fuels layers for fire/fuels
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analysis. The Fuel Rules dialog box has many functions and display
items. For additional information on other available options, refer to
section 7.6.

The following description will progress from more general to more specific
and in the order a typical ToFuA user would follow. This explanation
includes, in order, the main Fuel Rules page tabs (Ruleset, Compare
FM, Distribution Graph, and EVT Description) as well as several of the
more commonly-used Rule input icons located in the Fuel Rules window
(Copy Rule and Add Rule).

Each EVT has a set of zone-based fuel rules. New rules can be added,
edited, deleted or copied (see section 7.6 for more detailed information).

o To continue, you will need to copy rules from another existing MU
or create your own rules.

o To begin, select the FUEL Rules from the drop-down menu on the
left-hand icon of the toolbar (fig. 6-8).

ToFu & ¥ |z01LFNatCal -
/T Set Project Direckary

1SN FUEL Rules
B FUEL GRIDS
s Il FLEL Color S |
FLIEL MU Delete

- X FUEL Log o
lﬁ Abouk ToFu

Figure 6-8. Select FUEL Rules option on the drop-down menu.

o Select the MU you created from the list displayed in the drop-down
menu.

Note: Management units appear in alphabetical order in the drop-
down list menu. You may have to scroll down to view the MU of
interest.

The Fuel Rules... dialog box with the Ruleset page displayed will open
(fig. 6-9).
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& Fuel Rules for MU z021 FNatCal

o Add Edit x Delete Copy| | Session Name Select Rules
Rule Rule Rule w'l.__.} Rule Rule @ All QO Fees
Mew Session ) FBFM () Lt

Exisiting Yegetation Number and Name

2022 Klemath-Siskiyou Upper Montane Serpentine Mixed Conifer Woodland N
Ruleset |Compare FM | Distribution Graph | EVT Description
100% of EvT [0 aFERS | 0% of Wild 0% of BPS Wild Fixels left behind: 0
[ |

Range of Cover | Range of Height | BPS | Wild = FML3 | FMd0 5 € £H £BD13 CBD4O | CBH13  CBH40 | On/Off  Acres % EVT
10%-39%  Tr. O(m)-max  T.. any  any 6 G52 1 9. 9. ogRe QogQ gRe9  0ooo On 13541 26.62%
40%- 60% T, Om}-max  T.. oany  any 1o TUB. 1 8. 9. 00po  QooQ Qpoo  Dooo On 28008 BY.OL%
F0%-100% T.. O(m)}-B(m) Tree any  any 5 G52 o 9. 9. Qe Q009 QRe0 0000 On 25 0.05%
T0%-100% T.. B(m}max  T.. oany  any 9 TL7 .. 1 9. 9. 0000 Q009 0000 0000 On 8208 16.31%

Figure 6-9. FUEL Rules dialog box.

Tip: Click in the boxes at the top of the columns you are not
interested in viewing to collapse those fields so you can more easily
view the columns you do wish to work with.

o Inthe Fuel Rules dialog box (fig. 6-9), add a Session Name in the
box provided if desired. (This step is optional).

o Use the radio buttons at the top right to “Select Rules.” To view all
forms of rules accept the default section “All.” Other options
include those applying only to FBFMs, FCCs, or FLMs (fig. 6-9).
(See section 7.6.1 for more information).

o Use the drop-down window to select an appropriate “Existing
Vegetation Number and Name” (fig. 6-9). (This selection allows
the user to go directly to the desired EVT and provides information
on the dominant species present and type of vegetation that
occupies the site). (See EVT Description tab in section 7.6 for
additional information).

Note: Acres and percent EVT are calculated and appear on the
rule set tab indicators when changes are made (fig. 6-10). The
percent of EVT, BpS, and Wildcard as shown on the tab indicators

48



ToFuA User’s Guide Chapter 6

should always total 100% with no pixels left behind. If rules exceed
100%, the green box shown below will appear red indicating that
the rules are overlapping in cover or height ranges and need to be
readjusted.

F4' Fuel Rudes for MU DI_z37_chk =101 x]

Auto Add Edt Delete Copy| | SessionName | Sehect Ruks
Rule Rue Rue | Rude Rube = Al ~ FCS
lNcw Session " FBFM  FLM

Exisiting Vegetation Number and Nome
|232300 West Gulf Coastal Plain Mesic Hardwood Forest -

[T0% of BPS Wild Pixels left behind: 0 ==

I Range of Cover l Range of Height lBPSI“FIMO”“ C6 ”]”“On/OffI Acres I'LEVTI

Figure 6-10. FUEL Rules dialog box showing percent and pixels left behind.

o Next you will need to choose a Fuel Rule icon (fig 6-11). Available
options include the following: Auto Rule, Add Rule, Edit Rule,
Delete Rule, and Copy Rule. Each Fuel Rule opens a dialog box
requiring user input. (See section 7.6.4 for detailed information
about each possible option).

Copy Rule

o For this example, select the Copy Rule icon to copy rules from
another management unit (fig. 11).

| i Fuel Rules for MU z01LFNatCal

Figure 6-11. Select the Copy Rule icon.

The following Copy Rules dialog box will open (fig. 6-12).

EE Copy Rules

Copy from MU Exisiting Yegetation MNumber and Mame to be copied
(T Copy all rules in this MU ar just this Copy all rules On and Off or just On
% Rules M Ceiee] v Copy MU " Copy EVT & Copy Onand Off Copy On

Figure 6-12. Copy Rules dialog box.
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o Use the drop-down menu at the top left of the Copy Rules dialog
box to select an MU to copy from (fig. 6-12) (Copy from MU).

o Use the radio buttons to select whether to copy all of the rules from
the selected MU or to just copy the rule set from an Existing
Vegetation Type (EVT). (Copy MU or Copy EVT).

Note: Use the drop-down menu under “Existing Vegetation
Number and Name to be copied”to specify an EVT if Copy EVT
is selected.

o Use the radio buttons at the far right (under “copy all rules On or
Off or just On”) to specify if you would like to copy all rules turned
on and off (Copy On and Off) or just those rules that are turned on
(Copy On).

o Click on the Copy Rules icon to continue.

o Verify that you want to copy all On and Off rules by clicking Yes
(fig. 6-13).

ToFuDelta x|

Are you sure you want to copy all ON and OFF rules

in management unit 25SLFNatCal?
'F Yes I No |

Fig. 6-13. Verify that you want to copy all rules.

o Close the Copy Rules dialog box when you are done with edits. (It
does not close automatically).

Add Rule
A similar process is followed if a user wants to add a rule.

o To create new rules click the Add Rule icon on the Fuel Rules
page (fig. 6-14).
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I Fuel Rules for M _FMalCal

Sesaion Mame Select Rules
v All O FCCs

Mew Session " FEFM ¢ FLM

Exisiting Yegetation Mumber and Name

‘2346 Atlantic Coastal Plain Fall-line Sandhills Longleaf Pine Woodland j

iy

Ruleset

Compare FM‘ Distribution G-r'aphl EVT Descr‘ipfionl
100% of EvT  [NO%SFBES [ 0% offild | 0% of BPS Wild Pixels left behind: 0

| Range of Cover | Range of Height | BPs [ wild | Fmasdo [|[ ce [|[|[ onoff| acres | %EVT

10%- 59% Tree | O(m)- 50(m) Tree g TLe/186 [[| 1 J[[] on |:
1

a0%- 100%  Tree O(m)- B0(m) Tree any  any 2 GRE /106 Cn 228460 47.08%

Atlantic Coagtal Plain Fall-line Sandhills Langleaf Pine W oodland - Tree cover is dominant but it's the mid-story
that really makes a difference, Treafment makes a big difference. The high height is the longleaf and the

mid-height iz a furkey oak, Where vou have the intermediate itwill be a fm @ in the mixed stands, If it's been
opened up itwill be a fm 2,

Figure 6-14. Select the Add Rule icon on the FUEL Rules page to create your own rules.

o After clicking Add Rule (or Edit Rule), the following Add and Edit
Rules dialog box will open (fig. 6-15).
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"8 Add and Edit Rules

Rule Descriptor
Select Decriptor Type On/Off Range of Cover Range of Height
 Limited = Unlimited ’m |
-l ~| i ~| i | -
Biophysical Setting Name and Model

| any j

Wildeard

| any j

[ Allow CUSTOM Fith and MIXING of 13ond 40 Surface Fuel Associated With Above Rule Descriptor
Fire Behavior Fuel Models, Anderson 13 (FEFM13)

9999 Mothing Assigned
Fire Behavior Fuel Models, Scott and Burgan 40 (FEFM40)
| 9999 MNothing Assigned
Canadian Fire Behavior Prediction System Fuel Types (FEPS FT)
| 9999 Nothing Assigned
Fuel Characterization Classification System, Ottmar (FCCS)
2982 Nothing Assigned

Lo |

L«

Lo |

L«

Fuel Loading Maodels, Lutes (FLM)

9999 Mothing Assigned

Lo |

Canopy Fuel Associated With Above Rule Descriptor
Canopy Fuel Guide (CG)

2999 Nothing Assigned ~|
Cover Height Midpaint Ax10 CBDI3x100 | CBOAO0x100 | CBHLIx10 | CBH40x10
12000 ~| |oo00 +| [p999 EEEE o099 0900

Save
@ Rule % Cancel

Figure 6-15. Add and Edit Rules dialog box.

o Select a Descriptor Type using the associated radio buttons at the
upper left corner of the dialog box (fig. 6-15).

o Toggle the rule descriptor On or Off using the drop-down menu (fig.
6-15).

o Modify other fields as needed.
o Click the Save Rule button after changes have been made.

o Close the dialog box when you are done with your edits. (It does
not close automatically).

Note: Selecting the “Limited” Descriptor Type option keeps the
user from creating illogical combinations that the data do not
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support. The “Unlimited” option gives the user all combinations of
cover and height in all lifeforms whether they exist in the data or

not.

Tip: Use the ideas shown in figure 7-25 to improve your space
management.

Other Fuel Rule input options are also available (Auto Rule, Edit Rule,
and Delete Rule). See section 7.6.4 for detailed information describing

these options.

4. Evaluating surface fuel assignments and canopy fuel
assignments

The next step is to evaluate both surface and canopy fuel assignments.

o Open the Fuel Rules dialog box to the Ruleset page. Use the
drop-down menu to select and highlight EVTs to account for all
pixels. (See section 7.6.3 for additional information on this

subject).

o Select the Compare FM tab on the Fuel Rules screen to compare
the required canopy base heights (CBH) needed for torching and
crowning fire initiation (fig. 6-16). (For additional information refer

to section 7.6.5).
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!EEFUE' Rules for MU DI_z37_chk i [m] ]
futo fdd A Edt] S Dol o | | Seszion Name Select Rules
Rule Rule Fule| [qd5a Fule Rule o All " FECS
INew Session " FBFM, " FLM

| Exisiting VYegetation MNumber and Mame

|11 Open Water

4

Ruleset Compare FM |Dish‘ibu’rian Graphl EVT bcscr‘ip’rianl
ROS or FL —% Dead Moisture % Live Moisture

% Slope | Compare fuel models
" ROS[chéhr) | 34E & 30 Hrb: 60 Yirdy |
e FLE) 678 £ 60 Hrb: 90 Wy Io -] [ = [Mone ][mone +][one -]
@ £ & 21011 90 Hrb: 120 Widy Cust
* L CBHIF |~ 171314 ¢ 120 Hrb; 150 Widy st

Figure 6-16. Select Compare FM page tab.

o Use the Distribution Graph tab to view the height of the vegetation
by cover and the numbers of acres present in the selected EVT
within the defined MU (fig. 6-17). For more information see section
7.6.5).

54



ToFuA User’s Guide Chapter 6

& Fuel Rules for ML 255LFNatal

L, R fdd Edit *Delete Conv| [ Session Name Select Rules ——————
e Fuls Fule Bule !'l.__..} Rule Fule v All i~ FCCS

" FBRM " FL#

INew Session

Exiziting Vegetation Number and Name
2346 Atlantic Coastal Plain Fall-line Sandhills Longleaf Pine Woodland j

Ruleset | Compare FM Distribution Graph |E'U'T Descr‘ipﬂonl
| Biophysical Setting Name and dodel

jony -l

| Wildeard

jeny -l

20000 = T 0-5(m)
T 5-10(m)
= T 10-25(m)
60000 ¢ —— T 25-50(m)
o
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20000
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% Cove

Figure 6-17. Select Distribution Graph page tab.

o Select the EVT Description tab to display an ecological
description. This Nature Serve description serves as the basis for
all LANDFIRE EVTs.

For additional information on all aspects of working with Fuel Rules,
refer to section 7.6).
5. Creating the GRID menu

The next step is to create the GRID Menu.

o When the rules have been completed to your satisfaction as
described above, select FUEL GRIDs on the ToFuA drop-down
menu (fig. 6-18).
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ToFu Delta Toolbar
ToFud ¥ | 7550 FiatCal

% Set Project Directory
3 FUEL Rules

FUEL GRIDs
| FUEL Color
DB FUEL MU Delete

X FUEL Lag
Jﬁ About TaFu

Figure 6-18. Select FUEL GRIDs on the drop-down menu.
The following dialog box will open with the Fuel Section tab visible as
shown (fig. 6-19).

liay I [ 1

Fuel Selection I Caropy Dpti.:.ngl

Create
& GRID= M Cancel

Entire Management Unit (L) — [~ Surface Fuel
ar ohly changed areas I~ FBFM 13 I
& Entire sl

v FBEM 40 |TestFadn
" Changed area=s i I

[~ FEPS FT |

- Fecs |

-FLh |

—Canopy Fuel
I~ Guide |

v Cover ITE:S'I'CC

I Height  |TestcH

™ CBH 13 |

W CBH 40 ITESTCBH40

™ CBO 13 |

[ CBD 40  [TestCBDAQ

Figure 6-19. Complete the Fuel Selection tab and click Create GRIDs when done.



ToFuA User’s Guide Chapter 6

o Use the Fuel Selection tab to create surface fuel layers as desired.
o Check all of the surface fuel layers you would like to include.

o Enter a name for the fuel layers in the boxes provided.

Note: After the boxes are selected with a check mark, the
associated box for naming the layer is enabled (fig. 6-19).

For more information on creating the GRID menu, see section 7.7.

6. Selecting the Canopy Option (Optional)

o Selecting FUEL GRIDs on the drop-down menu to open a dialog
box, (fig. 6- 19).

o Click the Canopy Option tab to work with select canopy options if
desired (fig. 6-20).

The Canopy Options tab allows you to make changes to the canopy
layers in two ways: 1) by using rules that are not coded as “9999”
(indicating no data) in the rule sets to overwrite the predicted value or 2)
by adding a coefficient to multiply by.

o Complete the Canopy Options tab by checking the appropriate
boxes as desired.
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1ol x|
Fuel Selection Canopy Options |

—Canopy Cover (2C)

[T Alsouse rule values that are not 9959

[~ multiply by |1

—Canopy Height (CH)

[T Alsouse rule values that are not 9999

[ Multiplyby |1

—Canopy Base Height (CEH)

[T Also use rule values that are not 2999

™ multiply 13 and 40 by Il_ and Il_

—Canopy Bulk Censity (CED) plot based SLM Thompson

[T Also use rule values that are not 959559

[T mwultiply 13 and 40 by Il_ancl Il_

Figure 6-20. Complete the Canopy Options tab (optional).

For additional information see section 7.7.

7. Applying changes to specified areas

You can choose to apply your changes to the entire Management Unit or
to certain areas only.

o After you have completed the Canopy Options tab, return to the
Fuel Selection tab (fig. 6-19).

o Inthe top left portion of the Fuel Selection page labeled “Entire
Management Unit (MU) or only changed areas,” use the radio
buttons to select either “Entire MU” or “Changed areas” to specify
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if you would like these changes applied to the entire MU or to
changed areas only (fig. 6-21). (For more specific information

consult section 7.7).

i
gy

Fuel Selection | Canapy Dptiunsl

ﬁ g Cancel
]

Entire Management Lnit (i
ar ohly changed areas

v Entire ML

Create
GRIDs

\/

= Changed areas
q / - |

=10l x|

Surface Fuel

[~ FBFM 13

TestF M40

v FEFM 40

Figure 6-21. Use the radio buttons to select Entire MU or Changed areas only.

8. Creating GRIDs

o After you have finished making your selections click Create GRIDs
at the top left corner of the screen (fig. 6-22).

l'*!
.

!E
Fuel Selection | Canopy Dptinnsl

% Cancel
{Any

Entire Management Unit (L0 —
or ohly changed areas

{* Entire ML

Create

GRID:

™ Changed areas

=10 x|

Surface Fuel

[~ FBFM 13

¥ FEFM 40 |TestFad0

Figure 6-22. Click Create GRIDs when finished.

Tip: Outputs are finished in parts so be patient.

o Go to your project folders to view outputs (“Outputs”).

9. Adjusting rule sets
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At this point, you can adjust rule sets if necessary. If changes are
needed, go back to the rules, make your changes, and then create the
grids again.

10.Evaluate outputs

Finally, evaluate your outputs. Your edited outputs should now better
reflect expected fire behavior and fuels characteristics for your area.
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7.1 The ToFuA toolbar
7.2 Creating a new project
7.3 Loading data
7.4 Workspace settings
7.5 Management units
7.6 Fuel rules
7.6.1 Fuel rule header selections
7.6.2 Column headers
7.6.3 Tab indicators
7.6.4 Rule input options
7.6.5 Fuel rule sheets — page tabs
7.7 Creating new grids
7.8 Fuel grid color palette
7.9 Deleting fuel management units
7.10 Fuel log
7.11 About ToFuA
7.12 Help

This chapter describes ToFuA’s functionality in detail. Each available option is

Chapter 7

described in a sequential order wherever possible. If you would prefer to see an
overview of generalized tool operation, refer to Chapter 6. Because ToFuA offers
many options, you may prefer to skip to the sections of particular interest.

7.1 The ToFuA toolbar

The following diagram shows icons and associated tool tips on the ToFuA toolbar
(fig. 7-1). Refer to the discussions below to learn more about the basic functions

of each icon.

1
s | o | g

Figure 7-1. The ToFuA toolbar.

The first icon on the left opens the ToFuA drop-down menu button which contains

seven functions as shown below (fig. 6-2). With this menu the user can save,
create, and import multiple projects with multiple management units.
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ToFu & -

/% Set Project Directory

& About ToFu

Figure 7-2. The Tofu Delta drop-down menu.

The second button on the toolbar is the Management Unit selection drop-down
menu icon which allows the user to select a management unit (MU) once the
project is set up (fig. 7-3). Management units can be as large as a LANDFIRE
map zone or as small as an initial fire incident that a user would like to calibrate
and analyze.

ToFu Delta Toolbar

ToFud ¥ |DistTestA ~| ®

Z54CMEBPS
zh4RefAuto
z54RefStart

ZhhCMEEBPS
Z5BRefAuto
z0bRefMNew?
SBhRetStart
Z56CMEBPS v

Figure 7-3. ToFuA’'s Management Unit selection drop-down menu.

The third icon at the right of the toolbar is the Add Management Unit rectangle
icon (fig. 7-4).

ToFu & v| - |
| _..ﬁ.dd Managernent nik

Figure 7-4. ToFuA’'s Management Unit creation icon.

This icon allows the user to select an area of interest, input the required data
layers, and clip all of the layers to the specified rectangle. There is also
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additional functionality to add disturbances via shapefiles and specify the type of
disturbance (fire, mechanical, wind...etc.).

7.2 Creating a new project

o Start ArcMap and select A new empty map as shown in figure 7-5:

Start using ArcMap with -
a) e
@ " Atemplate

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

Al
m " &n existing map:

Browse for maps...

C:\. AFBATAE xercises\Results\ColorCountry T utorial. mxd
C:\LAFOR438_z1B\FBATAE xercisesh\Results\FBAT exer.mxd
C:\.\FireBehaviorbssessmentT oolstest_version.0.3.mxd
C:\.A\FOR438_z21B6\FRCCA\E xercises‘\Results\test. mxd
C:\.AFOR438_z1B\FRCCAE zercises\Results\FRCCexer.mxd

I Immediately add data

[~ Do not show this dialog again

I Load last map oh startup

Figure 7-5. Creating a new project.

7.3 Loading data

o Click on the Add Data icon to load input layers (fig. 7-6).

®_Untitled - ArcMap - Arclnfo

File Edit iew Bookmarks Insert Selection Tools Wwindow Help

Diata Status C;] Extents: - | ﬁ - w0 Spatial Analyst ¥ | J E w @R ‘ 2 ﬁ \L ;F\
3 % i &
L=y = B2 + S AGO N Gagrailh@ k &8 22 &l

: r
= Add Data
lcon

Figure 7-6. Adding data.
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Navigate to the directory where data layers are stored and add desired layers.

o Add the four required input layers: BpS, EVC, EVH, and EVT (fig. 7-7).

o You can also add any additional optional layers for use as a wildcard
selection such as elevation, aspect, or slope.

o Disturbance layers can also be added.

Add Data

Lock in: ||:| multiplezones_out

Marne | Type | .-
m Raster Dataset

BPS_1.dbf dBASE Table

ﬁ eve_1 Raster Dakaset

EYC_1.dbf dEASE Table

ﬁ Raster Dataset

EWH_1.dbf dEASE Table

@ Raster Dataset

EYT_1.dbf dBASE Table

IFdk_log.bxt Text File p

b/

Mame: |I:u|:|s_1 ceve_1revh 1 ewt 1 Add
Show of type: |Datasets and Lapers [*.w) ﬂ Cancel

Figure 7-7. Adding required input layers.

Tip: You may see the following “Create pyramids” dialog box at
this point (fig. 7-8). 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 bps (2977 » 2203) 11 5]

This raster data source does not have pyramids. Pyramids allow for rapid display at
varying resolutions.

Pyramid building may take a few moments.
‘Would you like to create pyramids?

Help I | Yes I No I Cancel

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

Figure 7-8. Create pyramids dialog box.
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Note: The path and folder name containing your input layers
should not exceed a total of 13 characters in length and should not
contain any spaces, leading numbers, or special characters ("~!

@#$"()-+={ L IN?/;7< >, )

Save your project and, if desired, rename it by clicking on Layers as
shown in figure 7-9:

®  Untitled - ArcMap - Arcinfo

File Edit ¥ew Bookmarks Insert Selection Tools Window Help

DataStatus v | [N | Exterts <] |0 £ # € 0 | spetisl nalyst = | Laver [sohass PR ErERSE | M@
T

== = iz} “ & |[1e5ea14 Sl EASO- R e LN AP &l
+

Display | Source | Selection @0 &0 'l |>|

Qrawwng'k O~ A~ |‘0]Anal j|1nﬂ B I 0O A' Py - i' L

Figure 7-9. If desired, rename the project.

Note: When naming the file, you do not need to include a file
extension. However, the file name must not exceed a total of 13
characters in length and should not contain any spaces, leading
numbers, or special characters ((~! @#$"()-+={ } I\?/,;7< >, .).

Tip: Convenient file names might include a location, a run number,
or perhaps an indication of the number of landscape levels
analyzed (such as SmithCr, sc1, or sc1_1).
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7.4 Workspace settings

Creating a filing system using good organization is an important first step.

We suggest creating a directory called “ToFu_Delta_Projects” on a
convenient drive.

o To create a directory, click on the drop-down menu on the ToFuA
toolbar and select “Set Project Directory” (fig. 7-10).

ToFu &

Set Project Direckary

Jﬁ About TaFu

Figure 7-10. Use the drop-down menu to select Set Project Directory.

The following dialog box will open allowing you to create a new directory
as described (fig. 7-11).

Browse For Folder, El@

Select a project Folder or location For new project,

12D 1336 -
() IBMTOOLS
| infa
I kel
) learn
() LFDAT _kukarial
| LFDAT _Tukorialz
5 MSoCache
(5 My Farms
|5 national_map
_HTUFU_DEIta_PrDjects| |
(5 MIFTT e
< »

[ MMake Mew Folder l [ Ok, ] [ Cancel

Figure 7-11. Select a project location.
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o Navigate to the ToFu_ Delta_Projects directory you just created
and click “OK.”

A Create Project window opens allowing you to import data from previous
projects or to create a project workspace (fig. 7-12).

o To create a project workspace, enter a name for the project and
click the Default button. The tool will build a workspace folder
under the ToFu_Delta_Projects directory in the name you have

specified.

Note: The naming convention follows the rules of ArcMap which
means a grid name can only be 13 characters in length.

E Create Project E@@

ChToFu_Delta_Prajects Is missing
these project pieces:
- ToFuDelta.mdb
- Input Folder
- MU Falder
- Qutput Folder.
Specify a new project name and create a
new project using the default values ar
import from another project.

Enter Mew Project MName

M Cancel
i s

s

<m % Irnipart

e —
Figure 7-12. Create Project window is used to enter a Project Name.

Note: Click the Default button to continue, use the Import button
to load an existing project and click Cancel to close the Create

Project dialog box.

The newly created workspace folder will contain the Input, MU, and
Output folders (fig. 7-13). These folders are used to store your work as
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well as the Microsoft Access database which is populated with the
LANDFIRE National fuels characteristics.

& Project 1 E@g
File  Edit “iew Favorites Tools  Help ﬁ'
O Back ~ () ir' - Search Folders Ev IELI
address |[2) O\ ToFu_Delta_Projects\Project 1 b a Go

Mame Size | Type Date Modified
File and Folder Tasks 20 Sinput File Folder 712712010 2:40 FM
__9 Make a new Folder i | 1] Ff|e Folder FIZ7/2010 2:40 PM
. |3 Oukput File Folder 71272010 2:40 PM
ld Share this Folder ) ToFuDeka.mdh 228,396 KB Microsoft Office Acc...  7/12/2010 4:26 PM

Figure 7-13. Contents of newly-created folder.

When the workspace folder is opened, the window next to the drop-down
menu arrow is populated (“z01 LFNatCal” is shown in the following
example). The LANDFIRE map zone is indicated (“z01”) as well as a
designation that the information is for the LANDFIRE National Calibrated
fuel characteristic data (“LFNatCal”) (fig. 7-14).

ToFu & ¥ | 201LFNatCal -| =

Figure 7-14. Drop-down menu showing LANDFIRE map zone.

As new projects are developed, additional folders can be added to the
ToFu_Delta_Projects directory can be added or new project folders can
be created to further organize complex analyses.

Tip: Updating can also be accomplished through Microsoft Access.

7.5 Management units

The Management Unit or MU is the basic building block for changing fuel
characteristics for a particular area. The extent of the MU is user-defined
and can be designated by coordinates or by the intersection of the input
grid layers. Once the appropriate grid layers are combined through the
Add MU function, the user can modify the fuel characteristics of the
surface fuel model and canopy attributes. After modifications are
complete, new fuel model and canopy attribute grids can be processed for
use in analysis. In a later version of ToFuA users will also be able to
modify FCCS or FLMs (Ottmar and others 2007, Lutes and Caratti 2008).
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Note: The default dataset includes MUs created for all LANDFIRE
map zones except Alaska and Hawaii. These zones exist in
relational Microsoft Access database form only and not as spatial
grids in the MU folder. As new MUs are created, they will consist of
a combined grid of the four mandatory grid layers from the
LANDFIRE dataset and any optional grid layers the user inputs.
They will reside in the MU folder.

o To begin, add management units by clicking on the MU icon
located at the far right of the ToFuA toolbar as shown below (fig. 7-
15).

Tu:uFué."| v| \

| —{add Management Unit
Figure 7-15. Creating a Management Unit.

The Add Management Unit dialog box shown below opens (fig. 7-16). It
serves as a drawing rectangle which is used to identify the spatial extent

of the area to be analyzed or to define the Management Unit. In ArcMap,
the icon works the same way as any tool used to define an extent.
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™ Add Management Unit [ZI[ElEl

Add MU | add Disturbance |
sanagement Unit MName ‘ *-' jpDiselanErent

Selection Extent

[~ Usze intersection of required GRIDs

2063154 = |
“1419010 :l |—1419010 :l o b
Tk
2063154 =

LAMDFIRE IMPUT GRID:
Existing Yeqg. Type (EYT)

[Double - Click o Set ZRID Path

Existing Veqg. Height (EVH) Louble - Click to Set GRID Path

Biophysical Sefting (BPZ)

Existing Yeq. Caver (EVC) | Couble - Click to Set GRID Path
| Double - Click to Set GRID Path

Wildcard (optianal) Double - Click to Set GRID Path

Slope (optional) Double - Click to Set GRID Path

Aspect (optional) | Louble - Click to et GRID Path
| Louble - Click to Set GRID Path

Elevation (optional)

Create
LI

Figure 7-16. Add Management Unit dialog box.

g Cahcel
o=

o Specify coordinates in the Selection Extent window or use your
cursor to drag an extent rectangle.

o With the Add Mu tab selected, enter a Management Unit Name in
the box provided.

The naming convention used to specify a Management Unit Name in the
first box follows ArcMap rules. The grid name you use should not exceed
13 characters in length or include any special characters.

Note: The “Set Project Directory” drop-down selection (Section
7.4) sets the name of the path, but you will still need to name the
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file here in the Add Management Unit box. The file will be located
in your MU folder.

ToFuA clips all grids to the extent of the smallest grid if the “Use
intersection of required GRIDS” box located near the top of the screen,
is checked.

o Check the “Use intersection of the required grids” box to clip all
grids to the extent of the rectangle you specified.

o Input required layers (EVT, EVC, EVH, and BpS) by double-clicking
in the associated boxes to set a grid path.

Note: All grids must be in the same projection.

The Wildcard option is optional but allows extra flexibility for the Tofu A
user in some cases. For example, as discussed in Chapter 6, the wildcard
option can be used in instances where a project boundary extends across
several map zones. To facilitate ease of processing, the user can create
the Management Unit (MU) with required grids by map zone. The
boundary can then be used as a wildcard to convert the boundary
shapefile to a grid that defines the area of interest.

o To use this option, double-click in the box to add a wildcard layer.
Aspect, slope, and elevation layers are optional.

o To add these optional layers, return to the Add MU page and
double-click to add Aspect, Slope, and Elevation grids if desired.

Note: Recall that all grids must be in the same projection.

The Disturbance layer is also optional.

o To add a disturbance layer, click on the Add Disturbance tab at
the top of the Add Management Unit dialog box to specify the type
and specific characteristics of disturbance (optional). (For
additional information review section 3.2.1). The following screen
will open (fig. 7-17).
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Add Management Unit - |0 X
L]

Add Ml 2
r—hdd Disturbance(s)

‘ Shapefile of Disturbance(s) IDoub\e-chk to enter file path
| Select Type IFire j

| Select Severity ILDW Severity j

| Time Since Disturbance INumber' of years

r—Optional Reduce Cover by —— —Optional Reduce Height by
+ Do not change &+ Da not change
" this percentage " this number of Height classes

(" assigning this oz the Caver | | ossigning this os the Height

Tree v ‘ Tree I j
Shrub S | <
‘ Herb I j | Herks I j

| Optional Change Existing Yegetation Type To:
INU Change j

Add to disturbance GRID and only to
the vegetation GRID s that changed

Add

Figure 7-17. Add Management Unit dialog box with Add Disturbance screen visible.

The Add Disturbance tab includes five basic types of disturbances, three
intensity levels, and two “times since disturbance” options to correspond
with disturbance types in the LANDFIRE National database. They are:

Disturbance Type —

e Fire
e Mechanical A — fuels are arranged
e Mechanical B — fuels are removed
e Wind
¢ [nsect and disease

Intensity —

e High — greater than 70% mortality of aboveground vegetation
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e Medium — greater than 25% but < 70% mortality of aboveground
vegetation
e Low - less than 25% mortality of aboveground vegetation

Time Since Disturbance —

e 0-5years (5-10 years in the western US)
e 0-3 years (3-10 years in the southeastern US)

To use the Disturbance option:

o Double-click in the box to the right of “Shapefile of
Disturbance(s)” at the top of the screen to specify a particular
shapefile. The shapefile you select must be in the same project as
the MU.

o Next select a disturbance type (“Select Type”) using the drop-down
menu provided. Possible options include: fire, mechanical A and B,
wind, and insect and disease.

o Select the severity of disturbance (“Select Severity”) using the
drop-down menu. Options include: high, medium, and low.

o Enter “Time Since Disturbance” expressed in years, in the box
provided.

o (Optional). Complete the information in the box labeled “Optional
Reduce Cover by” or in the “Optional Reduce Height by” box.
(Select only one) (fig. 7-18).

— Optional Reduce Cover by Optional Reduce Height by
{+ Do not change &+ Do not change
" this percentage " thiz number of Height classes

™ aszigning this az the Cover " as=zigning this as the Height

I - I Tl' 2 | j
shrup | | | Shrub [ -]
=

Herb Herb [ El

Figure 7-18. Options to reduce cover and height.

Tree
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Note: You can use the associated radio buttons if you opt to leave
cover or height “as is,” change cover to a certain cover percentage
for all three lifeforms (Tree, Shrub, and Herb) or reduce height by a
specific number of Height classes. Similarly you can use the
spinner boxes to assign certain values as Cover or to assign
specific values as Height.

Use the drop-down menu to select a value for the “Optional
Change Existing Vegetation Type to” box as shown (fig. 7-19).

Optional Change Existing Yegetation Type To:

Mo Change

i #&dd to disturbance GRID and only ko
the vegetation GRID: that changed

Add

Figure 7-19. Select EVT to Change (Optional).

o

o

Finally, click the Add icon at the bottom of the dialog box to “Add
to disturbance GRID and only to the vegetation GRIDs that
changed.”

When you have finished all entries for both tabs on the Add
Management Unit dialog box, click the Create MU button at the
bottom of the Add MU page (fig. 7-16).

7.6 Fuel Rules

ToFuA’s Fuel Rules function offers many features and is where the bulk of
the modifications to spatially displayed data will be made. The following
section will include descriptions of components and available options for:
Fuel Rules, Column headers, Tab indicators, Fuel Rule sheets (page
tabs), and Rule inputs.

Fuel Rules describe the fuel bed by vegetation type: lifeform (Herb,
Shrub, Tree) cover, height, biophysical setting and any optional layer that
may be used. Using the different options in the Fuel Rules function allows
the current information about vegetation on the site to be adjusted to
reflect updated information.
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The second option on the ToFu A drop-down menu is “FUELS Rules” as

shown below (fig. 7-20).

o Select FUEL Rules from the drop-down menu on the ToFu A
toolbar.

ToFu 4 ¥|z01LFNatCal -
% Set Project Direckory

1SN FUEL Rules

B FUEL GRIDS
s I FLEL Color i §
FLIEL MU Delete

- X FUEL Log —
lﬁ abouk ToFu

Figure 7-20. Selecting FUEL Rules from drop-down menu.

The Fuel Rules... screen will open with the Ruleset page displayed
initially as shown (fig. 7-21).

‘Fuel Rules for MU DI_z37_chk i ] 1]
Ao Add Edit Delete Copy Session MName Select Rules
Rule Rule Rule Rule Rule o All & FCCS

" FBFM " FLM

INew Session

Exisiting Yegetation Number and Name

|232300 West Gulf Coastal Plain Mesic Hardwood Forest j
Ruleset | Compare FM| Distribution Gr'uphl EVT Descr‘ipfion'
100% of EvT  [NO%GT BPSI 0% arwild || 0% of BPS Wild |  Pixels leff behind: 0
—
|
Range of Cover | Range of Height | BPS | wild | Fani3 | Fanao | canFin | Foes [Fum | ce | cc |
10%- 69% Tr. S(m}max Tr. any any 2  Tle.. 09900 0999 0902 2 o,
70%-79% T.. O(m}10(m) Tr.. amy any 8  TL6.. 09999 0000 oogg 2 O
70% 79% T.. 10(m}25(m) T.. any any B TL2.. 9999 9990 0999 2 O
70% 79% T.. 25(m}-50(m) T. amy any 8  Tlh.. 09999 9999 0993 2 O
BO%- 100% T.. O(m}-50(m) Tr.. any any B8 TL2.. 9000 o990 0000 2 O
4| | i
c
I

Figure 7-21. Fuel Rules dialog box showing Ruleset page.
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ToFuA users will spend most of their time working with this screen. Rule
sets used to modify surface and canopy fuels are accessed here. The
default dataset loads with Fuel Rules for the surface fuel models that were
developed at LANDFIRE and LANDFIRE calibration meetings with local
fuel experts.

The default dataset is selected by pointing to its folder through “Set
Project Directory” (see section 7.4). The database starts with fuel rules
by EVT for all of the National LANDFIRE map zones in the lower 48
states. Rule sets for all of the EVTs in the selected map zone (LANDFIRE
Map Zone 01 in this example), become available to view or edit in the
FUEL Rules screen.

There is a wealth of information within the rule sets as developed. Many
users work with the FUEL Rules screen just to ensure that they
understand the existing default rule sets before opting to make any
modifications. The user should have good documentation and adequate
reasons before making any changes to these rule sets. For additional
information on calibration exercises and fuel model determination, see:
www.landfire.gov.

Once you have determined that the rule sets within the default dataset will
suffice, or you have decided to make an MU with a revised set of rules, or
to modify the existing rule set in the default data, you can begin to work
with Tofu Delta’s Ruleset screen (fig 7-22).

Note: You can add or edit existing notes in the bottom section of the Fuel
Rules page by double-clicking inside of that screen.
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& Fuel Rules for MU z021 FNatCal

o Add Edit M Delete Copy| | Session Name Select Rules
Rule Rule Rule w'l.__.} Rule Rule @ All QO Fees

Mew Session () FBFM () FLM,
Exisiting Yegetation Number and Name
2022 Klemath-Siskiyou Upper Montane Serpentine Mixed Conifer Woodland N
Ruleset |Compare FM | Distribution Graph | EVT Description
100% of EvT [0 aFERS | 0% of Wild 0% of BPS Wild Fixels left behind: 0
[ |
Range of Cover | Range of Height | BPS | Wild = FML3 | FMd0 C5 o CH| CBD13  CED40 | CBHIZ CBH40 | On/Off | Acres | % EVT
10%-39%  Tr.. O(m}lmax  T.. any  any 4 G52 1 9. . e opEe  ooee On 13541 26.62%
40%- 60% T Ofm}-max  T.. any  any 1o TUB. 1 9., o oope 0ooQ QREo  o0ooo On 28008 B7.O1%
F0%-100% T.. O(m)}-B(m) Tree any  any B GS2. 0 &, &, 0993 0000 Qoog 0000 COn 25 0.05%
T0%-100% T.. Bim}max  T.. any  any 9 TLT .. 1 9. o Qooe 0009 0Qe0 0000 On g208  1631%

Figure 7-22. ToFu A’s Ruleset screen on the Fuel Rules dialog box.
Several general options are available at this point.

o If the default dataset is reviewed and determined to be usable with
no further modifications, a grid of the 13 or 40 Fuel Behavior Fuel
Models (FBFM) and grids of canopy attributes (see Chapter 3), can
be made for use in fire potential and simulation software such as
FARSITE or FlamMap (see “Creating new grids” in section 7.7).

¢ |If the edits are made to the default database (see “Rule input
options” in section 7.6.4 later in this chapter) then grids of the
FBFM and/or canopy attributes can be made. For additional
information on this subject see “Creating new grids” in section 7.7.

¢ |f an MU was created for the purpose of developing rule sets for
fuels characteristics when the MU is selected in the MU window (no
fuels layer is added in as a wildcard) and the FUEL Rules selection
is made on the ToFuA drop-down menu, the FUEL Rules window
will open.

A “9999,” indicating that there is no data, will be visible where all of the
rule set information should be displayed. At this point, the user will need
to copy a rule ( “Copy Rule”), use auto rule (“Auto Rule”), create through
editing (“Edit Rule”), or by adding a rule (“Add Rule”) for the EVC, EVH,
BpS, FBFM, and canopy attributes for each rule set in each EVT desired
in the MU.

77



ToFuA User’s Guide Chapter 7

Note: Other options exist and are available through ToFu A.
However, the options described above represent the most common
functions in current use.

7.6.1 Fuel Rule header selections

The following header selection components are found at the top of the
Fuel Rules page (fig 7-23).

Heading Session Name

Select Rules

! Vel Fulles for ML) rOFLFMatCal

Ed ety 1 2 Bt s g o et Wi
1 Foke | |l e | |S5CH Fue | T Al RS

EVT Numberand Name A Saneun o el
E m iy '-"fgf'-:'.mﬁr#,ﬂ{-:l' el iR
-l 2022  Klomath-Sickiveu Upper Mantone Serpenting Mised Conifer Weadlond -

Figure 7-23. Fuel Rule page headers.

e Heading — displays Fuel Rules for the MU the user is viewing.

e Session Name — this window displays the notes for each rule so
you can determine when changes were made.

e Select Rules — allows the user to reframe the window to view just
the fuel information desired (FBFMs, FCCs, or FLMs) or alternately,
all forms of rules (All). If you would like to work only with the Fire
Behavior Fuel Models (FBFM), for example, then selecting FBFM
will only allow for rules that have an FBFM assignment to be
displayed. If the rule has an FBFM assignment of “9999” (= no
data), then it will not be displayed in the rule set.

e Existing Vegetation Type Number and Name — displays EVT
number and name in a drop-down window which allows the user to
go directly to the desired EVT. The EVT informs the user as to the
dominant species present as well as the type of vegetation that
occupies the site. (See “EVT descriptions” in section 7.6.5 for
additional information).
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When working with ToFuA'’s fuel header selections, complete the following
steps.

o Enter a Session Name in the box provided if desired (optional).

o Use the radio buttons at the top right of the dialog box in the Select
Rules section to choose desired fuel information (select “All,”
‘FBFEM,” “FCCS,” or “FLM”).

7.6.2 Column headers

The Fuel Rules box (fig. 7-24) is set up in spreadsheet design so that
column headers can be collapsed and expanded as needed (fig.7-26).
One of the primary functions of this tool is to enable the user to highlight a
row field and then select the Edit Rule icon to make changes to any of the
attributes describing the fuel. When the row is highlighted, a text box at
the bottom of the window opens indicating any recent editing actions
involving that particular rule.

Modifications are made by changing values directly in the boxes
displayed. (See section 7.6.4 for additional information on how headers
are modified as rule inputs are developed).

12 7 wel Rules for MU 2021 FNatCal

Aas| | Settion None
Pde | § Al RS
ERSEni o ~ New Sesnon O FRFM LM
Exniteg Vegetaton Noaber ond None
2022 NKlemath-Siskiyou Upper Montone Serpentine Mixed Com fer Woodlond v

Ruleset Compore FM Distribution Groph EVT Description
100% of VT BEORSTIES ORI  O% of 875 wid Pecels left behing: O

S Wikd  FMIY FM40 OGO OH  CRDIY  CBOS0  CRMID  CRMSO  Oo/Off  Acess % VY
10%- 39X Te o) nax T arvy aory & 9 9 o0 Vs o999 999 On 13541 2642%

oy  emy A s 1 9. 9 0900 9999 0900 9909 On 20098 57.01%

Figure 7-24. Column headers can be collapsed or expanded for convenience.

Tip: Click in the boxes at the top of the columns you are not
interested in viewing to collapse those fields to more easily view the
columns you do wish to work with. Click again on the collapsed
columns to expand them. You can also resize the rule set headings
or the windows themselves to better display your selections (fig. 7-
25).
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Main column headers are described below.

e Range of Cover and Range of Height — cover ranges used to
determine fuel characteristics based on the existing vegetation
depicted in the pixel are displayed. Lifeform cover along with
height provides information which can help determine fuel bed
density in surface fuels and provide insights into CBH and CBD in
the vegetation’s canopy attributes.

¢ Range of Height — height ranges used to determine fuel
characteristics based on the existing vegetation depicted in the
pixel are displayed. Lifeform height along with cover provides
information which can help determine fuel bed density in surface
fuels and provide insights into CBH and CBD in the vegetation’s
canopy attributes

Example: Mixed Conifer Woodland = EVT (2022, z02); from 10-
39% closure (open); 0-max height; tree lifeform; any BpS; FBFM 6;
FBFM40 GS2. In the first set the rule implies Mixed Confer
woodland in this map zone and if it is open, shrubs or regeneration
and grass will be growing in the openings and it will burn in the
surface fuel model as a shrub or grass shrub model.

e BpS- If the coverage of the EVT is too great, or if the specified
vegetation displays different fuel characteristics within its range, the
Biophysical settings (BpS) may be used to indicate different fuel
characteristics in different areas of the same EVT. For example, it
might be advantageous to modify fuel characteristics for vegetation
occurring on serpentine or other ultramafic soil types.

Example: Referring back to the previous example (Mixed Conifer
Woodland above), the BpS is given as “any” so that for all BpS
designations within z02 and EVT 2022, this rule would apply.

e Wildcard (Wild) — Wildcards serve the same general purpose as
BpS, that is, to further refine the scale of the fuel characteristic
assignment. (See section 7.5 for more information on using
wildcards).

e FBFM 13 -FBFM 40 — Canadian FM — FCC - FLN assignments
— The next columns indicate the fuel model assignments made for
the 13 FBFM and 40 FBFM systems. In the default dataset, these
fuel model calls were primarily made as a result of the calibration
exercises held across the country.
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ToFuA has been designed to incorporate other fuel descriptions
systems including the Canadian FBS of fuel models, Fuels
Characteristic Classification System (FCCS), and Fuel Load Model
(FLM). A custom fuel model can also be used. The default dataset
however, includes no information from these systems.

Canopy Guide (CG) Toggle — Modeled fire behavior in the
wildland settings is dependent on many of the vegetation attributes,
but in forested setting the canopy is an important factor affecting
fire behavior outputs. The Canopy Guide Toggle can be used to
assess whether or not crown fire development is likely. In ToFuA a
switch has been incorporated to describe the effects of canopy.
The switch has three user-controlled numeric settings as described
below.

o 0 =no canopy on the site.

o 1 =canopy base height (CBH) and canopy bulk density (CBD)
calculations from LANDFIRE datasets are used to indicate the
likelihood of crown fire on the site. This setting is used on a
forested site (dominated by “tree” lifeform) where torching and
crowning in the upper strata vegetation is common during times
of fire activity.

o 2 = this setting would be used on forested sites (“tree” lifeform)
where torching and crowning will not occur but where the stand
attributes will be used in the calculations of surface fire behavior
characteristics. (The reason to keep the effects of the canopy in
place is to adjust wind speeds, shading, and sheltering for
surface fire calculations).

Canopy Cover (CC) and Canopy Height (CH) — can be user-
designated on the fly while in editing mode. The default dataset
uses LANDFIRE cover and height as portrayed in the range of
cover and height columns.

CBH 13 and CBH 40 — the user can specify CBH for a given Fuel
Rule on the fly for either of the surface fuel model grids they will be
producing (see the section on Edit Rule). Default values are
derived from the standard deviation plot data approach (Napoli and
Smail, pers. comm.).

CBD 13 and CBD 40 — the user can specify CBD for a given Fuel
Rule on the fly for either of the surface fuel model grids they will be
producing (see the section on Edit Rule). Default values are taken
from the General Linear Model (GLM).
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On/Off — A rule can be turned “On” or “Off” using a toggle switch. If
a rule is turned off without accounting for the area in another rule,
the total acres and percent coverage of the EVT may become out
of balance (less than or greater than 100%). If a rule is turned “off”
the user can still view relevant notes about its history or past use.

Acres, and Percent of EVT — shows how many acres and percent
of the EVT a specific rule covers. When out of balance (over or
under 100%), the Ruleset sheet tabs will indicate the problem (see
section 7.6.3).

7.6.3 Tab indicators

The Ruleset page includes tab indicators for percent of EVT, percent of
Bps, percent of Wildcard, and Pixels left behind as shown (fig 7-25).
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Figure 7-25. Ruleset page tab indicators.

Brief descriptions of each tab indicator (from left to right) are as follows:

Percent of EVT — percent of the EVT, the combined rule set
covers. If no BpS or Wildcard rules are used, all pixels should be
accounted for here.

Percent of BpS — percent of pixels covered by a BpS rule. The
EVT tab shows the percent of pixels covered outside of this rule.

Percent of Wildcard — percent of pixels covered by a wildcard rule.
The EVT tab shows the percentage of pixels covered outside of this
rule.

Percent BpS Wild - percent of pixels covered by both BpS and
wildcard rules.

Pixels left behind — this tab indicates if there is a problem with the

combinations of rule sets covering all of the pixels in the grid of
varying covers and height.
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Figure 7-26. Working with display options.

Note: A color slide bar appears below the tab indicators. When the bar is
green, all of the pixels identified by rules are covered in the grid. When
the bar is red however, the area has been covered by overlapping rules or
there are not enough rule combinations to cover all of the pixels.
Corrective action is required!

Tab indicators are used to determine if there are problems with missing
pixels. If necessary, you can account for missing pixels by using rule input
options such as “Add Rule” or “Edit Rule.” See section 7.6.4 for
additional information on how to work with input rule options.

7.6.4 Rule input options

The following section describes the function of each available Rule input
option in detail. A typical ToFuA user might opt to work with several of the
rule options.
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ToFuA users can select from the following Rule input options: Auto Rule,
Add Rule, Edit Rule, Delete Rule, and Copy Rule (fig. 7-27).

o Auto Rule - creates options for Fuel Rules from existing surface
fuel models.

o Add Rule — enables users to create new rules.
o Edit Rule — used to modify existing rules.
o Delete Rule — used to delete rules that are no longer needed.

o Copy Rule — allows users to copy rules from other existing
management units (MUSs).

| I Fuel Rules for MU z01L FNatCal

Figure 7-27. Rule input options

o Rule inputs are selected by clicking one of the icons at the top left
of the Fuel Rules dialog box (fig. 7-27).

Auto Rule

Auto Rule is used with surface fuel model grids incorporated into the
wildcard slot. This function automatically builds rule sets and assigns
surface fuel models to other extents of the MU.

The Auto Rule icon creates options for Fuel Rules from existing surface
fuel model layers. For this option to work, the surface fuel model layer
must be included when creating the management unit. (It must include an
FBFM option).

Add Rule

The Add Rule option can be used when there are no available rules to
edit. The Add Rule option may be appropriate if rules exist and EVTs
have been added but EVTs are populated by “9999,” indicating “no data,”
or when rule sets are split out into new cover and height rules and there
are no existing applicable rules to edit.
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For example, suppose a user had an existing rule specifying canopy cover
of 10 to 49%, canopy height of 0-max, 9/TL6 and wanted to use a shrub
model to depict the more open condition with smaller trees. The user
could add a rule to state: canopy cover of 10 to 29%, canopy height of O
to 25, 2/GS2; 10-29% 25 — max, 9/TL6, and edit the existing rule to 30-
49%, 0 — max, 9/TL6.

o To use the Add Rule option, click the Add Rule icon (fig. 7-27).

The Add and Edit Rules dialog box opens as shown (fig. 7-28).

E® Add and Edit Rules

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

& Limited  Unlimited =] [ ~| [n ~|fu -
Biophysical Setting MName and sadel
|any j
Wildcard
|any j

[ Allow CUSTOM Fah and MIXING of 13 and 40 Surface Fuel Associated With Above Rule Descriptor
Fire Behavior Fuel Models, Anderson 13 (FBFM13)

0992 Nothing Assigned -
Fire Behavior Fuel Models, Scott and Burgan 40 (FEF M40
| 9999 Nothing Assigned -
Canadian Fire Behavior Prediction System Fuel Types (FEPS FT)
| 9999 Nothing Assigned -
Fuel Characterization Classification System, Oftmar (FCCS)
9999 Nothing Assigned -
Fuel Loading sadels, Lutes (FLAR)
9999 Nothing Assigned -
Canopy Fuel Associated With Above Rule Descriptor
Canopy Fuel Guide (£5)
9999 Nothing Assigned -
Cover Height Midpoint Mx10 CBD13x100 | CBD40x<100 | CBHI3x10 CBH40=10
9999 ~| |ooon RANCEEE EEEE 0000 0000

Save
@ Fule m Cancel

e

Figure 7-28. Add and Edit Rules dialog box.

Components of the Add and Edit Rules dialog box and the steps required
to use the Add Rule option, are discussed below.

o To use the Add Rule option, you will need to complete the required
input for the Rule Descriptor, Surface Fuel Associated with
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Above Rule Descriptor, and finally the Canopy Fuel Associated
with Above Rule Descriptor boxes (Figure 7-28).

Rule Descriptor box

The Rule Descriptor box occupies the top portion of the Add and Edit
Rules dialog box (fig. 7-28). Components are described as follows.

©)

Select Descriptor Type — use the radio button to make your
selection of either “Limited” or “Unlimited.”

Note: Using the “Limited” Descriptor Type option keeps the user
from creating illogical combinations that the data do not support.
The “‘Unlimited” option gives the user all combinations of cover and
height in all lifeforms whether they exist in the data or not.

Use the drop-down menu to toggle the Rule “On” or “Off.”

Use the drop-down menus to select a Range of Cover and Range
of Height.

Specify the Biophysical Setting Name and Model using the drop-
down menu. (Refer to section 3.1.1 for additional information on
BpSs).

A Wildcard option can be selected from the associated drop-down
menu. (Refer to section 7.5 for more information on wildcards).

Surface Fuel Associated with Above Rule Descriptor box

Use the “Surface Fuel Associated with Above Rule Descriptor”
section in the middle of the Add and Edit Rules dialog box to make
the following selections.

o

Use drop-down menus to make assignments for Fire Behavior Fuel
Models (13 and/or 40) (FBFM13 and FBFM40), the Canadian Fire
Behavior Prediction System Fuel Types (FBPS FT), Fuel
Characterization Classification System (FCCS) and Fuel Loading
Models (FLM).

Canopy Fuel Associated With Above Rule Descriptor box
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This section of the dialog box is used to make canopy selections as
described.

o Make a Canopy Fuel Guide (CG) selection using the drop-down
box.

o Modify CBD and CBH to express different fire behavior in different
conditions if desired.

Tip: When working with Add Rule, you must specify a Canopy Fuel
Guide (CG). If you do not, you will get a “9999” (“no value”).

o Save rule by clicking on the Save Rule icon at the lower left.

o Close the Add and Edit Rules dialog box when you are finished.
(It does not close automatically).

Edit Rule

Use the Edit Rule selection when rules exist but modifications are desired
such as when there is a need to adjust canopy cover or canopy height.

Tip: Be aware that you may need to use Add Rule to cover any pixels
missing if the whole range in the grid is not covered by the existing rule.

Example: A rule set for the Cottonwood Bosque EVT has the range of
cover and height worked out in logical fashion for the EVT, but you know
that under dry conditions, crowning is likely in this vegetation type.
Currently the rule set has 8/TL3 and a canopy guide (CG) of 2 which will
just use canopy to adjust shading and wind reduction. In this situation to
help model crowning, highlight the rule set for 20-54% 0-max height. Use
the drop-down box for FBFM13 to select FM10, hit the drop-down arrow
for FBFMA40 to select TL8-188 and use the drop-down menu for Canopy
Fuel Guide (CG) to select “1.” Save your edits by clicking on the Save
Rule icon. Bosque rule sets: 10-19%, 0-max, 5/GS2; 20-59%, 0-max,
8/TL3.

o To use the Edit Rule option, click the Edit Rule icon on the Fuel
Rules dialog box (fig. 7-27).
The Add and Edit Rules dialog box opens (fig. 7-28). Components of the
Add and Edit Rule dialog box are the same as those described for the Add
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Rule option. They are repeated here for convenience. Components of the
Add and Edit Rules dialog box and the steps required to use the Edit
Rule option, are discussed below.

o To use the Edit Rule option, you will need to complete the required
input for the Rule Descriptor, Surface Fuel Associated with
Above Rule Descriptor, and finally the Canopy Fuel Associated
with Above Rule Descriptor boxes (Figure 7-28).

Rule Selector Box

The Rule Descriptor box occupies the top portion of the Add and Edit
Rules dialog box (fig. 7-28). Components are described as follows.

o Select Descriptor Type — use the radio button to make your
selection of either “Limited” or “Unlimited.”

Note: Using the “Limited” Descriptor Type option keeps the user
from creating illogical combinations that the data do not support.
The “‘Unlimited” option gives the user all combinations of cover and
height in all lifeforms whether they exist in the data or not.

o Use the drop-down menu to toggle the Rule “On” or “Off.”

o Use the drop-down menus to select a Range of Cover and Range
of Height.

o Specify the Biophysical Setting Name and Model using the drop-
down menu. (Refer to section 3.1.1 for additional information on
BpSs).

o A Wildcard option can be selected from the associated drop-down
menu. (See section 7.5 for more information on using the wildcard
option).

Surface Fuel Associated with Above Rule Descriptor Box

Use the “Surface Fuel Associated with Above Rule Descriptor”
section in the middle of the Add and Edit Rules dialog box to make
the following selections.

o Use drop-down menus to make assignments for Fire Behavior Fuel
Models (13 and/or 40) (FBFM13 and FBFM40), the Canadian Fire
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Behavior Prediction System Fuel Types (FBPS FT), Fuel
Characterization Classification System (FCCS) and Fuel Loading
Models (FLM).

Canopy Fuel Associated With Above Rule Descriptor box

This section of the dialog box is used to make canopy selections as
described.

o Make a Canopy Fuel Guide (CG) selection using the drop-down
box.

o Modify CBD and CBH to express different fire behavior in different
conditions if desired.

o Save rule by clicking on the Save Rule icon at the lower left corner
of the dialog box.

o Close the Add and Edit Rules dialog box when you are done with
your edits. (It does not close automatically).

Delete Rule

Use this option to delete rules that you no longer want (such as those that
may conflict with other rule sets you have added).

o Delete rules by selecting to highlight the rules you would like to
delete and then clicking on the Delete Rule icon near the top of the
screen (fig. 7-29).

| 'Y Fuel Rules for MU z01L FNatCal

Figure 7-29. Delete Rule option.

The following dialog box (fig. 7-30) opens, allowing you to verify that you
really want to delete the rule.
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Delete Rule? [%|

Do wou really wank to delete this rule.
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Figure 7-30. Dialog box verifying rule deletion.

Copy Rule

Copying rule sets from LANDFIRE National calibrated data using the
Copy Rule input option gives the typical user a good starting point. From
here, edits can be made to the copied rule sets and additional rules
including BpS segmentations can be added.

o To copy arule, click the Copy Rule icon on the Fuel Rules page.
The following dialog box (fig. 7-31) will open.

EE Copy Rules

Copy from MU Exisiting Yegetation MNumber and Mame to be copied

| =l [
% Fﬁjgﬁ % Cancel

Figure 7-31. Copy Rules dialog box.

Copy all rules in this MU ar just this Copy all rules On and Off or just On
+ Copy MU " Copy ENT + Copy Onand Off " Copy On

o Use the drop-down menu at the top left of the Copy Rules dialog
box to select an MU to copy from (fig. 7-31).

o Use the radio buttons in the Existing Vegetation Number and
Name to be copied box to specify whether you would like to copy
all of the rules from the selected MU (Copy MU) or to just copy the
rule set from the selected MU and Existing Vegetation Type (EVT)
(Copy EVT).

o If“Copy EVT” is selected, you will need to use the drop-down menu
under “Existing Vegetation Number and Name to be copied” to
specify an EVT.

o Use the radio buttons at the far right to specify if you would like to

copy all rules turned on and off (Copy On and Off) or just those
rules that are turned on (Copy On).
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Note: You may be asked to verify that you want to Copy On and
Off rules. Click “Yes” to continue (fig. 6-13).

o After making your selections, click the Copy Rules icon to
continue.

o Close the Copy Rules dialog box when you are finished. (It does
not close automatically).

7.6.5 Fuel Rule sheets — page tabs

Several page tabs are available on the Ruleset sheet to assist users in
describing the fuel and fire behavior characteristics portrayed by their rule
sets (fig. 7-32).

Tip: You can easily navigate between pages at any time by simply
clicking the page tabs.
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Figure 7-32. Fuel Rules dialog box showing page tabs.

These page tabs open tools that will help the user better understand the
vegetation types being depicted on the site, lifeforms present in the spatial
grid by cover and height, and associated fire behavior characteristics.
Fuel Rule sheet pages are described below.

Ruleset

The Ruleset page is visible when the Fuel Rules dialog box opens. The
Ruleset page and its features were described in detail in sections 7.6.1-
7.6.4. Refer to the appropriate sections for additional information.

Compare FM

This page graphically illustrates fire behavior traits such as Rate of Spread
(ROS) and Flame Length (FL) for surface fuel models in the FBFM 13 and
FBFM 40 systems at various fuel moisture regimes, wind speeds and
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slope. A graphic display of CBH range that would initiate crown fire
behavior at various fuel moisture regimes, wind speeds, and slope is also
included (fig. 7-33).
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Figure 7-33. Fuel Rules screen with Compare FM page displayed.

o Use radio buttons to select desired ROS or FL, percent Dead
Moisture, and percent Live Moisture.

o Use drop-down menus to enter percent slope and desired fuel
models for comparison.

Note: These options are very useful in determining FBFM 13,
FBFM 40 and CBH for the fuel characteristics assignment
displayed on the rule sets from the Ruleset sheet.
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The Compare FM page also allows the user to build and display fire
behavior traits (ROS and FL) for custom fuel models at various fuel
moisture regimes, wind speeds, and slope.

o This is accomplished by clicking the Custom FM icon shown above
(fig. 7-33).

o To create a custom model, select the fuel model you would like to
start with in the box to the right of “Fuel Model.”

o Make adjustments by selecting a parameter and then moving the
slide adjustment (fig. 7-34).

o Make any other desired adjustments by using appropriate radio
buttons.

o Close the custom fuel model interface when finished by clicking the
same button now called “Close Custom” (fig. 7-34).
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Figure 7-34. Create custom fuel models.

o Once saved, the custom model is available.
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Distribution Graph

The Distribution Graph tab opens a graph that shows the distribution of
acres of classified cover and height by lifeform that exist in the grid data
for the entire EVT or by BpS or Wildcard (if a wildcard is used in the MU
grid) (fig. 7-35).

You can use the Distribution Graph page (fig. 7-35) to view the height of
the vegetation by cover and the numbers of acres present in the selected
EVT within the defined MU.

The x-axis shows 10% breaks of cover by lifeform; the y-axis corresponds
to the number of acres within the EVT in the MU’s extent.

The legend displays the line indications by height corresponding to the
percent cover and represents the number of acres.

To work with the Distribution Graph:

o Click on the Distribution Graph tab.

o Use the relevant drop-down menus to display the distribution of an
EVT, BpS, or wildcard.

Note: If the graph is in the “T” category, tree cover is represented; if “S,”
then shrub cover is represented; and finally, if H, then it is made up of
herbaceous cover.

94



ToFuA User’s Guide Chapter 7

& Fuel Rules for ML 255LFNatal

L, R fdd Edit *Delete Conv| [ Session Name Select Rules ——————
.E.,_,_f.; Fule Fule Bule !'l.__..} Rule Fule v All i~ FCCS

" FBRM " FL#

INew Session

Exiziting Vegetation Number and Name
2346 Atlantic Coastal Plain Fall-line Sandhills Longleaf Pine Woodland j

Ruleset | Compare FM Distribution Graph |E'UT Descr‘ipﬂonl
| Biophysical Setting Name and dodel

jony -l

| Wildeard

jeny -l

20000 = T 0-5(m)
T 5-10(m)
= T 10-25(m)
60000 ¢ —— T 25-50(m)
o
5 40000
<
20000
0-+—» + + + + + +
H¥% H25 H45 HBE5 HB5 S% S25

% Coverb

Figure 7-35. Fuel Rules screen with Distribution Graph page displayed.

EVT Description

The EVT Description page provides a summary of the concepts behind
the vegetation type determination (fig. 7-36). It provides a geographical
range as well as information on scale, soil, climate, and species. This
page can help with determination of cover and height by breakpoints for
the Fuel Rules. Follow the steps listed below to work with this page.

o Click on the EVT Description tab to open the page.

o Use the Existing Vegetation Number and Name drop-down menu
to view a specific description of the EVT you specified (fig. 7-36).
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Figure 7-36. EVT Description page in Fuel Rules screen.

7.7 Creating new Grids

Fuel characteristics can be edited or modified on a pixel by pixel basis,
based on logical decisions determined by cover, height, vegetation and
biophysical settings incorporated into Fire Behavior Fuel Models.

Once the fuel rules have been added, deleted, or adjusted (section 7.6.4),
you are ready to create the new layers.

o Select FUEL GRIDs on the ToFuA drop-down menu as shown (fig.
7-37).

ToFu & | z01LFNatCal
% Set Project Direckory
B FUEL Rules
i, )| FUEL GRIDs
' I FUEL Color
2B FUEL MU Delete

- B FUEL Log
]ﬁ About ToFu

Figure 7-37. Use the ToFuA drop-down menu to select FUEL GRIDS.
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The following dialog box with the Fuel Selection tab visible will open (fig.
7-38).
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Figure 7-38. Fuel and canopy option selection box with Fuel Selection screen visible.

o Use the Fuel Selection tab to create surface fuel layers.

o Select the layers you would like to include by checking the boxes to
the left of the grid.

o Name the Surface Fuel layers to be created in the box to the right
of the selection.
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Note: When naming the file, you do not need to include a file extension.

However, the file name must not exceed a total of 13 characters in length and

should not contain any spaces, leading numbers, or special characters ("~!
@#N()-+={ H IN?7/;7< >, ).

o Similarly, you can select any Canopy Fuel layers by checking the
boxes and naming the selections in the box to the right.

Tip: If CBD and CBH Fire Behavior Fuel Models 13/40 are the same, just
check one box.

o Use the radio buttons in the upper right corner to specify if you
would like these changes applied to the entire MU or Changed
areas only (Options are “Entire MU” or “Changed areas”).

o If you did not alter any of the canopy parameters, click Create
GRIDs when you have completed the Fuel Selection tab.

o If you did alter any canopy parameters, click the Canopy Options
tab.

The Canopy Options page opens (fig. 7-39).
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A EEX]

Fuel Selection  Canapp Dptionz ]

Canopy Cover (2]
[ Alsouse rule values that are not 3999

[ aultiphy by r

Canopy Height (CH)

[ Also use rulz values that are not 9999
[ Multiphy by r

Canopy Base Height (CEH)

[ Alsouze rule values that are not 2999

[ Multiply 13 and 40 by r and r

Canopy Bulk Denzity (CED) plot based GLAL Thompson

[ Alsouse rule values that are not 9999

[ multiply 13 and 40 by |_ and |_

Figure 7-39. Fuel and canopy option selection box with Canopy Options screen visible.

o Check “Also use rule values that are not 9999” or change the
Canopy Cover (CC) and/or Canopy Height (CH) by checking the
“‘Multiply by” box and entering desired values.

o To change Canopy Base Height (CBH) and/or Canopy Bulk Density
(CBD) if desired, select either “Also use rule values that are not
9999” or “Multiply 13 and 40 by.” If the second option is selected,
you will also need to specify associated values of your choice for
Canopy Base Height (CBH) and/or Canopy Bulk Density (CBD) by
checking the appropriate box and/or adding an associated value.
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o When finished with both Fuel Selection and Canopy Options tabs
make sure the Fuel Selection page is open, and click the Create
GRIDs button at the upper left (fig. 7-38).

Errors in grid creation are usually due to mistakes with naming
conventions or from using the same name. If any pixels are left behind a
message will appear telling you what EVT has missing pixels and asking
you if you would like to continue.

Tip: If more changes are needed, go back to the rules, make your
changes, and then create the grids again.

The Canopy Options tab allows you to make changes to the canopy
layers by adding a coefficient to multiply by, or by using rules that are not
“9999” in the rule sets, to overwrite the predicted value (fig. 7-39).

Note: The presence of “9999s” indicates that no relevant data are present
in the national grid.

7.8 Fuel Grid Color palette

Fuel grid colors of your choice can be applied to Fire Behavior Fuel
Models (FBFM 13) and (FBFM 40) as well as to the Canadian Fire
Behavior Prediction System Fuel Types (FBPS).

e To apply fuel grid colors, click FUEL Color on ToFuA’s drop-down
menu (fig. 7-40).

ToFu & ¥ |z01LFNatCal

% Set Project Direckory
3 FUEL Rules
B FUEL GRIDS

o Ml FuEL color
FLEL MU Delste

- X FUEL Log
]5 About TaFu

Figure 7-40. Select FUEL Color from the drop-down menu.

The Fuel Color Renderer dialog box opens as shown below (fig. 7-41).
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Wthat is the fuel mode] type?
¢ Anderzon 13

" Scott and Burgan 40

" Canadian FEPS

Lo this to the selected layer
¢ Color with Landfire palette
" Color with Cuztom palette

Get colars from layer
and zet a= cuztom palette

B |

Figure 7-41. Fuel Color Renderer dialog box.

The first box (“What is the fuel model type?”) is used to select the
surface fuel layer.

e Select the option of your choice (Anderson 13, Scott and Burgan
40, or Canadian FBPS).

The second box (“Do this to the selected layer”) selects one of three
possible options to set the color or to get the colors from the selected
surface fuel layer. The user may choose to color selected layers with a
LANDFIRE palette, color with a custom palette, or to get colors from a
layer and then set as a custom palette.

o Complete the box as desired using the radio buttons to make your
selection.

7.9 Deleting fuel management units

Use this function to delete fuel management units that you no longer need
or have replaced.

o Click FUEL MU Delete on the ToFuA drop-down menu to delete
selected management units (fig. 7-42).
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ToFu & | z01L FNafCal
/% Set Project Direckory
B FUEL Rules
B FUEL GRIDS
s I FLEL Color
FUEL MU Delete
- X FUEL Log
IE abouk ToFu

Figure 7-42. Select FUEL MU Delete from the ToFu A drop-down menu.
The following Delete MU dialog box will open (fig. 7-43).

o Click “Yes” to confirm your deletion.

Delete ML

Do wou really want to delete MU z01LFMatCal?

Yes Mo Cancel |

Figure 7-43. Dialog box verifying deletion of MU.

7.10 Fuel Log

The FUEL Log selection on the drop-down menu creates a text file

consisting of all of the changes and notes made for the life of the fuel rule

sets.

e Select FUEL Log on the ToFuA drop-down menu to view the text

file (fig. 7-44).
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ToFu Delta Toolbar
ToFud ¥ | 7550 FiatCal
% Set Project Directory
3 FUEL Rules

B rUELGRIDs

| FUEL Calar

B FUEL MU Delete

x (T

Jﬁ About TaFu

Figure 7-44. Use the drop-down menu to open the FUEL log file.

7.11 About ToFuA

Clicking on About ToFuA in the drop-down menu displays the following

screen (fig. 7-45) which includes information on version number and tool
development.

[P about ToFu & x|

ToFu A

Wersion Beta 1.0%

Dev: Tobin Smail
SGTContractor to ERCS USES
LARDFIRE Froject (Fuel)
Refresh Project (Fuel)

Figure 7-45. About ToFuA screen.
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7.12 Help

The help button provides information about the program. Click on the icon
to open the Help Utility.
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Chapter 8: Troubleshooting ToFua —
Common Errors, Symptoms, and
Solutions

8.1 Common problems
8.1.1 Installation errors
8.1.2 Naming problems

8.1 Common problems

8.1.1 Installation errors

Be sure to uninstall any previous versions of ToFuA that may already be
installed on your computer (see Chapter 5 for additional information). The
following error message warns that installation cannot proceed until
previous versions of the rule are removed (fig. 8-1).

Windows Installer @

Another verzion of thiz product iz already installed.
[nztallation af thiz version cannot continue. Ta
configure ar remove the exizting werzion of thiz product,
uze Add/Remaove Programs on the Control Panel.

Figure 8-1. Error message notifying of an existing version.

8.1.2 Naming problems

Errors in grid creation are usually due to mistakes with naming
conventions or from using the same name. File names must not exceed a
total of 13 characters in length and should not contain any spaces, leading
numbers, or special characters ((~! @#$"()-+={ } JI\?/:;"< >, .).

If any pixels are left behind a message will appear telling you what EVT
has missing pixels and asking you if you would like to continue.
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To report a bug, please contact helpdesk@niftt.gov.
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Appendix B: LANDFIRE Canopy Cover

and Helght Classification

B.1 Canopy Cover Classification

TREE
101 210 <20
102 220 <30
103 = 30 <40
104 =40 <50
105 = 50 <60
106 260 <70
107 270 <80
108 = 80 <90
109 =90 <100
SHRUB
111 210 <20
112 220 <30
113 = 30 <40
114 =40 <50
115 2 50 <60
116 =60 <70
117 270 <80
118 = 80 <90
119 =90 <100
HERBACEOUS
121 =10 <20
122 =20 <30
123 = 30 <40
124 =40 <50
125 2 50 <60
126 =60 <70
127 270 <80
128 = 80 <90
129 290 <100

109




ToFuA User’s Guide

B.2 Canopy Height Classification

Appendix B

TREE
Range (in meters)
108 0 5
109 5 10
110 10 25
111 25 50
112 > 50
SHRUB
Range (in meters)
104 0 0.5
105 0.5 1.0
106 1.0 3.0
107 > 3.0
HERBACEOUS
101 0 0.5
102 0.5 1.0
103 > 1
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Appendix C: Downloading data using the
LANDFIRE Data Access Tool (LFDAT)

1. Once you are familiar with the National Map, acquiring LANDFIRE data
using the LANDFIRE Data Access Tool (LFDAT) is the most efficient
method and recommended if a broadband Internet connection is available.
LFDAT allows a user to download and process LANDFIRE data directly
within ArcMap.

2. The LFDAT can be obtained directly from www.niftt.gov under Other
Tools. Because the following information only briefly describes the use of
the LFDAT, it is strongly recommended that the LFDAT tutorial be taken
prior to this tutorial. (The tutorial is found at the same location as the tool).

3. Open ArcMap to a new map document. From the LFDAT toolbar, click on

the ¥ button to add the LANDFIRE data availability layer to your project.
Notice that the green polygons represent zones where data are available
for download.

4. To begin, click the Get LANDFIRE National Map Data tool icon: w
With the tool, click to the upper left of the area of interest and drag a box
to the lower right (fig. 4-1).

Draw a box as many times as needed until you have the extent that you

want. To do so, you will need to close out the Download Data window that
appears after every extent box has been drawn.
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Figure 4-1. Draw extent box.

5. Once you have the extent you want, save the extent in the Download Data
window by typing a meaningful name in the box labeled Save this extent

as: and click the Save icon:

&

. You will only need to do this once for

each extent. This allows you to go back and download additional data

with the same extent.

6. Click the down arrow to the left of Request Download and select the
desired layer. For demonstration purposes, we will choose the first layer,
13 Anderson Fire Behavior Fuel Models (fig. 4-2).

x4
37.886979 B
13 Anderson Fire Behavior Fuel Models Reguest Download |
-11z2.4020 ’7 —"111'9054 o LAMDFIRE product descriptions on landfire.goy
- 13 Anderson Fire Behavior Fuel Models
37882507

Save this extent as:
IE‘-r\,rc:eNP [=]

Z* Google-map this extent

@ Location-specific rmetadats

A Irmpartant info: LAMDFIRE Data Motifications
LANDFIRE Data Versioning Alerts

Figure 4-2. Request Download from National Map.

If you experience difficulties downloading data from the National Map via
LFDAT, click the About LANDFIRE Data Access Tool button on the
LFDAT toolbar and check for updates. If you continue to have problems,
open your Internet browser to The National Map LANDFIRE
(http://landfire.cr.usgs.gov/viewer/ ) and click on Having Trouble

Downloading?
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7. With the 13 Fire Behavior Fuel Models selected from the list, click on the
Request Download button. This button initiates a process that extracts
the data from the National Map.

8. Click on the Download button from the SDDS Request Summary Page to
save the data to your computer. After the Raster Extract completes, a File
Download dialog box appears. Click Save.

9. In the Save As dialog box, navigate to a location of your choice, right-click
in the white space in the dialog box and select New > Folder (fig. 4-3).

saveas T =
] Ealder

Sawve in: I == Local Disk [C:] @ Shorbout
arcgis [ Ifsother @80 ESRI ArcGlobe Document
DataPrep (" Ifstmp 5 Briefcase
Cocuments and Settings I =1 %’ Bitrrap Image
Diownloads [ JLotus

Micrasaft Ward Document

Drivers _IMsOCache
ud AroGElS 3.« Floating License Infarmation Fi

DRy 3 Py Crovanile
ahe My Music @ Microsaoft Access Application
Fleslm Yig ¥ ESRI ArcMap Document
FRCCMT _tutarial Microsoft PowerPoint Presentation
fzapps E:::I?:nelil;i:s g Microsoft Publisher Docurnent
Fsfiles Refresh ESRI ArcScens Document
a Text Document
Pasts E Wave Sound
File narne: F Pastz Short @ Microsoft Excel Waorksheet

e S L
Save az ppe; F : @ WinZip File

pr— |

Figure 4-3. Create new folder.

10.Name the new folder LF_Inputs and double-click on it to save and open
this folder. Click the Save button and the file will download into the
LF_Inputs folder.

11.A progress window opens during the save process. After the download is
complete, close the Raster Extract Has Completed window. To download
additional files, you need to repeat this process for each data layer.

12.Close the Download Data window from the National Map LANDFIRE.
Next, click on the Process and Assemble LANDFIRE National Map Data
tool , also referred to as the Smart Assembler.
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13.In the top entry of the dialog box, navigate to the LF_Inputs folder. Click
the folder icon for an output location. Click New Folder and name the
new folder LF_Outputs. Keep the default output file type ESRI GRID.
Use separate input and output folders for each download and processing
session for best results. The ESRI GRID format will allow the Smart
Assembler to attach attributes. Other options are available, but LFDAT
does not automatically add the attributes with the Smart Assembler (fig. 4-
4).

LANDFIRE Smart Assembler =]

Thiz tool will batch unzip, rename, and merge

E;E: contiguous LAMDFIRE data tiles from the
1S5GS Mational Map. Far best resultz, anly
inchide zipped data lavers from the M ational
tap in the input folder.

Select folder with zipped LAMDFIRE data
IE:HDataPrepHLF_Inputs | |
-

Chooze an output location
IE:'\D ataPrepiLF_Outputz

Chooze an output file ppe
|ESFI GRID |

IInzip and merge LANDFIRE Data

Azzemble Data |

Status

=)

Figure 4-4. The LANDFIRE Smart Assembler dialog box.

14.Click on the Assemble Data button. A progress bar displays at the
bottom of the dialog box. Close the Smart Assembler when the process
completes.

15.Add the layer from LF_Outputs folder to the map. Notice that the LFDAT
Smart Assembler appropriately renames the downloaded data layers.

16. At this point, the data should be ready for further processing as input for
one of the NIFTT tools.
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