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Protecting nature, Preserving life.

Preface

Many federal land management agencies have been directed to manage their lands to
sustain ecosystems through time (USDA 1999, USDA 20002, USDA 2000b). Allen and
Hoekstra (1992) suggested that sustainability could be achieved only if managers worked
with the underlying processes of the system to be managed, not against them. Several
important scientific concepts have been developed to help managers address
sustainability by the assessment of ecosystem condition. The scientific concepts
important to the development and understanding of the Fire Regime Condition Class
Mapping Tool — or FRCC Mapping Tool — include the historical range of variation,
ecological departure, fire regime condition class (FRCC), and FRCC versus fire hazard.

Historical range of variation

Recent federal forest policy has identified the need to consider current ecosystem
condition in the context of historical variation (USDA 2000a, 2000b). Historical range
of variation (HRV) provides context and guidance for ecosystem management.
Furthermore, disturbance-driven spatial and temporal variation is a vital attribute of
nearly all ecosystems (Landres and others 1999). Landres and others (1999) suggest
that a primary objective in characterizing HRV is to understand: 1) how the driving
ecosystem processes vary from site to site, 2) how these processes affected ecosystems
in the past, and 3) how these processes might affect both current and future
ecosystems. Vegetation patterns resulting from historical fire regimes are a critical
component for characterizing HRV in fire-adapted ecosystems.

Ecological departure

The historical range of variation can be used as a reference condition for understanding
and evaluating change (Morgan and others 1994; Hessburg and others 1999; Swetnam
and others 1999), as well as for evaluating current and future management goals (Hann
and others 1997). For example, historical conditions have been used to assess the
impact of altered fire regimes on the structure and composition of forest ecosystems
(Skinner and Chang 1996; Hann and others 1997) and for assessing the effectiveness of
wildland fire use programs (Brown and others 1994).

Certain photos courtesy of Fire Management Today
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The amount of change or departure from reference disturbance regimes can be derived
by comparing the condition of existing or future ecosystems to the historical range of
variation. An understanding of ecosystem departure provides the context necessary for
managing sustainable ecosystems. That is, managers need to understand how ecosystem
processes and functions have changed before they can develop strategies for sustaining
those systems through time. In addition, the departure from historical fire regimes may
serve as a useful ecological proxy of the potential for uncharacteristic fire effects.
Several recent land management initiatives have addressed these important concepts
with respect to fire and call for spatially explicit maps of historical fire regimes as well as
an estimate of fire regime departure (or condition class) (USDA 2000a; USDA 2000b;
Healthy Forests Initiative: W House 2002; Healthy Forests Restoration Act: U.S.
Congress 2003).

Fire regime condition class

Fire regime condition class (FRCC) is an index of ecological departure from reference
conditions. The FRCC departure metric can be derived by evaluating the change in
composition of succession classes, fire frequency, and fire severity (Hann and others
2004). Three classes corresponding to low, moderate, and high departure have been
defined (Hardy and others 2001; Schmidt and others 2002) (see Appendix B). Common
causes of departure include fire suppression, timber harvesting, livestock grazing,
introduction and establishment of exotic plants, as well as introduced insects and
disease (Schmidt and others 2002).

FRCC is derived by comparing current conditions to an estimate of the historical range
that existed prior to substantial Euro-American settlement. Departure of current
conditions from an historical baseline can be used as a proxy for potential
uncharacteristic fire effects and serves an important role in addressing risks to the
sustainability of fire-adapted ecosystems. In applying the condition class concept
(Schmidt and others 2002), we assume that historical fire regimes represent the
conditions under which ecosystem components of fire-adapted ecosystems have evolved
and been maintained over time (Hardy and others 1998). Thus, if we observe that fire
intervals, fire severity, vegetation structure, and/or vegetation composition have
changed from those of historical conditions, we would expect fire size, fire intensity, and
burn patterns to be subsequently altered. If these basic fire characteristics have
changed, then it is also likely that ecosystem components adapted to these historical fire
regimes would be affected as well.

FRCC versus fire hazard
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Fire regime condition class should not be used to indicate fire hazard potential since the
relationships between condition class and fire behavior are inconsistent at best. For
example, in some cases, low departure areas may have very active fire behavior,
whereas in other cases, the fire behavior could be relatively benign. The opposite is
also true: some high departure areas may have fire behavior ranging from benign to very
active. In addition, fire behavior and FRCC are derived at different scales. FRCC is a
landscape metric, whereas fire behavior is typically analyzed on a stand basis (such as a
homogeneous patch characterized by uniform topography and fuels). Since FRCC is
derived according to the composition of succession classes (for example, stands) within
a given landscape, it is quite possible that some succession classes would have
characteristics that may result in a low fire behavior hazard (such as in early seral
stands), whereas others may have a high hazard (such as in late seral stands).

The FRCC Mapping Tool

The FRCC Mapping Tool quantifies the departure of vegetation conditions from a set of
reference conditions that represents the historical range of variation. The tool, which
operates from the ArcMap platform, derives several metrics of departure by comparing
the composition of successional states representing current vegetation to the
composition of successional states representing the reference conditions. FRCC
Mapping Tool outputs can be used to develop management plans and treatment
strategies aimed at restoring vegetation conditions.

This version of the FRCC Mapping Tool (version 2.1.0) was released in January of 2007.
Future versions may incorporate additional features, so be sure to check the NIFTT
website (www.niftt.gov) for possible updates and enhancements as well as associated
updates to this user’s guide.
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What’s new in version 2.1.0?

—Changes in terminology and concepts

Some terms and concepts related to the FRCC Mapping Tool have changed
considerably since earlier versions of this software were made available. The
term potential natural vegetation group, or PNVG, which was widely used in
earlier versions of FRCC material, has been replaced by the term biophysical
setting (commonly abbreviated as BpS). Another earlier term, vegetation-fuel
class, has been replaced by the term succession class (S-Class) in this user’s guide
and in other current material related to the FRCC Mapping Tool.

—Changes to inputs

The design of the FRCC Mapping Tool’s user interface (dialog boxes) has been
improved for ease of use. In addition, the structure of the Reference Condition
Table has changed, as have some field names; these changes were intended to
make the Reference Condition Table more robust and thereby reduce common
errors. Moreover, reference condition tables from the LANDFIRE Rapid
Assessment are now included with the installation package. Lastly, the FRCC
Mapping Tool can now modify BpS and S-Class grids even if they do not coincide
with the Reference Condition Table.

—Changes to outputs

Two new output layers have been added: Landscape FRCC and Stand Departure.
(Chapter 5 provides information on these new layers). In addition, the
Management Report has been renamed Summary Report and several new fields
have been added.

Prerequisites

FRCC Mapping Tool users should be familiar with the FRCC assessment process. As a
minimum, users should review the Interagency Fire Regime Condition Class Guidebook
(Hann and others 2004) prior to working with the FRCC Mapping Tool. We also
recommend that potential users complete online FRCC training available at
www.frcc.gov. Since the FRCC Mapping Tool is a GIS application, users must also have
a working knowledge of ArcMap. Lastly, because the FRCC Mapping Tool incorporates
some applications of Microsoft Access and Excel, users should have at least some basic
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working knowledge of these programs. Specific hardware and software requirements
are detailed in Chapter | of this guide.

Obtaining copies

To obtain additional copies of the FRCC Mapping Tool User’s Guide or Tutorial
(available spring 2008), go to the NIFTT website at www.niftt.gov. Click on NIFTT
Tools & User Documents in the menu. Select NIFTT User Documents, and you
will then be routed to www fire.org where NIFTT tools and associated documents are
housed.

Credits

A beta version of the FRCC Mapping Tool was developed for the National Interagency
Fuels Technology Team (NIFTT) by J.D. Zeiler and Jeff Jones of the USDA Forest
Service. Early versions of the software have been substantially modified by Lee Hutter
of Systems for Environmental Management (SEM) under the auspices of NIFTT.

Funding was provided by the USDA Forest Service and the U.S. Department of Interior.

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

Lastly, we thank Christine Frame of Systems for Environmental Management (and NIFTT
member) for her editorial proficiency.

Your input

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

I.I Before you begin

.2 How to use this guide

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

1.1 Before you begin

This user’s guide describes the basic operation of the FRCC Mapping Tool, which
quantifies the departure of vegetation conditions from a set of reference conditions.

We recommend that FRCC Mapping Tool users understand the concepts and methods
presented in the Interagency FRCC Guidebook (Hann and others 2004) prior to
working with the FRCC Mapping Tool. This user’s guide will review many of the
concepts, definitions, and methods contained within the Interagency FRCC Guidebook,
but will not repeat detailed discussions.

Lastly, FRCC Mapping Tool users must be familiar with Microsoft Windows and basic
ArcGIS/ArcMap functions.

1.2 How to use this guide

You need not read the entire guide to carry out a specific task. Once you are familiar
with the basic concepts associated with the FRCC Mapping Tool, 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 appropriate, screen captures are used to illustrate the steps
required to complete a task.

Note that the FRCC Mapping Tool User’s Guide is not intended to provide step-by-step
guidance on the tool’s operation using specific examples; rather, it is intended to serve
as a reference guide. The FRCC Mapping Tool tutorial, available in spring of 2008
through www.niftt.gov, will provide such step-by-step instructions for applying the tool
to a specific management scenario.
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1.3 System requirements

1.3.1 Computer hardware

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

Table 1-1. Minimum and recommended computer specifications for FRCC MT.

Minimum Recommended
Windows operating system 2000/XP 2000/XP
Memory 1GB At least 1.5GB
Processor: P4 or equivalent 1.0GHz At least 2.0GHz
Free hard drive space 5GB At least 10GB
Display resolution 800 x 600 | At least 1280 x 1024
Mouse or pointer Required Required

1.3.2 Computer software

Users of the FRCC Mapping Tool need to have the following programs installed:
ArcMap versions 9.0 or 9.1 with the Spatial Analyst extension, Microsoft Excel
(2000 or higher), and Microsoft Access (2000 or higher).

Note: Although not required, ArcCatalog 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: FRCC Mapping Tool Function

2.1 How it operates
2.2 Processing steps
2.3 Applications

2.1 How it operates

The FRCC Mapping Tool works within ArcMap to spatially assess the departure of
vegetation conditions from a set of reference conditions. These reference conditions
represent the midpoint of the historical range of variation (see the preface to this
guide). The tool generates a suite of metrics that characterizes vegetation departure
with varying degrees of thematic detail and at various levels of ecosystem organization.
For example, some metrics are based on continuous values, whereas others use
categorical data made up of relatively few discrete classes. Departure indices are
generated at the landscape, biophysical setting, and succession class levels. Users can
select the metric(s) that best addresses the specific analysis question.

The FRCC Mapping Tool uses protocols and algorithms outlined in the Interagency
FRCC Guidebook (Hann and others 2004) to derive FRCC and related departure
metrics. However, unlike the FRCC field assessment technique, the tool does not
estimate departure of fire frequency and severity. All departure metrics produced by
the FRCC Mapping Tool are based solely on vegetation conditions.

2.2 Processing steps

The FRCC Mapping Tool integrates the ArcMap and Access applications. ArcMap
combines the spatial landscape, biophysical setting, and succession class layers so that
each value in the resulting raster layer denotes a unique combination of values from the
three input layers. A series of queries is then made in an Access database to derive the
composition of succession classes (S-Class) for every biophysical setting (BpS) within
each landscape. The S-Class composition is then compared to the reference conditions
contained within another Access database, known as the Reference Condition Database.
Various departure indices are then computed within Access and, after that, joined back
to the combined raster. Individual rasters representing each departure metric are then
produced by ArcMap.

Finally, tabular data are exported to Excel where the difference between current and
reference conditions is calculated. The Excel worksheet displays the amount of change

10
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in the area necessary to restore or maintain landscapes according to their reference
condition.

2.3 Applications

Outputs from the FRCC Mapping Tool can be used to develop management plans and
treatment strategies to improve the sustainability of fire-adapted ecosystems. That is,
the FRCC Mapping Tool can help to spatially identify restoration opportunities.
Outputs can determine the amount of change that is needed across a landscape if
restoring fire-adapted ecosystems is a management goal. Furthermore, the tool can
help evaluate the effectiveness of proposed treatments in regards to restoring departed
landscapes. The FRCC Mapping Tool can be used for broad- to fine-scale planning;
however, careful consideration should be given to the spatial resolution, thematic
specificity, and accuracy of the input data (spatial layers and reference conditions) when
designing and interpreting FRCC Mapping Tool applications.

11
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Chapter 3: Input Data

3.1 Description of input data
3.1.1 Biophysical Settings (BpS) layer
3.1.2 Succession Classes (S-Class) layer
3.1.3 Landscape layer
3.1.4 Reference Condition Table

3.1 Description of input data

The FRCC Mapping Tool requires three kinds of spatial information in ArcGRID format:
a layer (or attribute) depicting biophysical settings (BpS); a layer depicting succession
classes (S-Class), and a layer depicting the landscape units (such as reporting units)
within which the composition of succession classes is derived. This spatial information
can be provided by a single layer having BpS, S-Class, and landscape levels as attributes,
or the information can be provided by three unique layers which characterize BpS, S-
Class, and landscape units separately. If multiple layers are used, all must have identical
coordinate systems and projections. In addition, we recommend that the spatial layers
also have identical cell sizes, cell alignment, and geographic extents. The tool also
requires a set of reference conditions that can be associated with the BpS layer. These
reference conditions are stored in a table (the Reference Condition Table) contained
within a Microsoft Access database. Each of the inputs will be discussed in this user’s
guide, but readers are encouraged to refer to the Interagency FRCC Guidebook (Hann
and others 2004) for a more detailed discussion of concepts pertaining to biophysical
settings, succession classes, and reference conditions.

3.1.1 Biophysical Settings (BpS) 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).

12
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The FRCC Mapping Tool derives departure values, and subsequently fire regime
condition classes, for each BpS within the analysis area. Therefore, the BpS layer
must contain attributes with codes that coincide with BpS codes in the
Reference Condition Table. Departure values will be derived only for those
biophysical settings common to both the BpS layer and the Reference Condition
Table. 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 |0 percent of a landscape, the composition of succession classes is
determined from the remaining 90 percent of that landscape.

The BpS layer must contain an attribute that coincides with the BpS codes used
in the Reference Condition Table. In the example Value Attribute Table
displayed in figure 3-1, the attribute denoted as Bps_model coincides with the
field named BpS_model in the Reference Condition Table (fig. 3-5).

=10l x|
ObjectiD Value Count Bps_code Zone | Bps_model -~
3 il 1 G4 | o Water :I
1 12 12| 0 Snowlce
2 3 207952 0 Barren
3 101 40 10010 (16 1610010 Irter-Mountain Basins Sparsely Vegetated Syster
4 102 1026 | 10060 |16 1610060 Rocky Mourtain AlpineMortane Sparsely Veoetat
=] 103 229191 | 10110 :1 E 1610110 Focky Mountain Lzpen Forest and Woodland
5] 104 9773 | 1012016 1610120 Focky Mountain Bigtoath Maple Ravine Woodland
7 105 1231503 | 10160 |16 1640160 Calorada Plateau Pinyon-Juniper Woodiand
g 106 S01643 I 101490 !1 B 1610190 Great Basin Pimyon-Juniper Woodland £
- n anT | ana | annnn e Acannn It kdmt ik mie, D, 0 bmdinio e | o n,;.uﬂ,i.l_l
Recard: J_ﬁ_‘_“ 1 __PJ_P_IJ Show; W Selected | Records [0 outiof 42 Selected ) Dptians 1-|

Figure 3-1. Example of a value attribute table from a BpS layer produced by the LANDFIRE

Project.

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 Succession Classes (S-Class) layer

The Succession Classes (S-Class) layer identifies the successional states within
each BpS. Succession classes are unique to a BpS and can be interpreted only
within the context of the BpS. Consequently, succession classes must be nested
within the BpS layer. Succession classes typically denote both seral status (in
other words, early-, mid-, or late-seral) and structure (in other words, open or
closed canopy) and are generally derived from a characterization of species

13
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composition (such as cover type), diameter and/or height classes, and density or
cover.

The current version of the FRCC Mapping Tool can accommodate up to six
succession classes for a given BpS, including five natural states (for example,
early-seral, mid-seral closed, mid-seral open, late-seral open, late-seral closed),
and one “uncharacteristic” state or vegetation class that would not have been
found within the natural or historical range of variation, such as invasive weeds
and timber or grazing management that doesn’t emulate the natural regime.
These states are commonly denoted by A, B, C, D, E, and U, respectively.
However, it is important to note that not all biophysical settings are
characterized by five natural states and that the description of each state is not
necessarily consistent. For example, some biophysical settings do not have open
structures and some lack mid-seral states. For this reason, users must be
familiar with the BpS model descriptions that apply to their local areas.

The FRCC Mapping Tool computes the existing composition of succession
classes for each BpS within a given landscape (fig. 3-2). The existing composition
is then compared to the reference composition to derive the departure indices.
Consequently, every pixel in the BpS layer that has been assigned to a BpS having
a reference condition, must also be assigned to an S-Class. Biophysical settings
lacking a reference condition (such as rock, barren, mines, agriculture, urban, and
water) do not need a corresponding S-Class since they are ignored when
departure is derived.

The S-Class layer must contain an attribute denoting the S-Class as A, B, C, D,
E, or U (fig. 3-2) so that the layer can be associated with the Reference
Condition Table. In the following example, the attribute Label relates the S-
Class layer to the succession classes in the Reference Condition Table (fig. 3-5).
Succession classes identified by anything other than A, B, C, D, E or U will be
ignored when calculating the S-Class composition of a BpS.

Note: The S-Class layer must have an attribute that can be related to the
Reference Condition Table.
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E Attributes of sclass B -|Of =i

ObjectiD Value. Count Label Description
* 0 1 470721 | & Succession Class A
1 2 E50937 B Successzion Class B
2 3 G5736S |C Succession Class C
3 4 1041533 |D Successian Class D
4 = IME232 |E Successzion Class E
5 5] 181870 1 Uncharacteriztic “egetation Cover § Structur
G 111 464 [Wster Water
7 112 12 |5nowy flce Snowy §loce
g 120 16511 (Urkan Urban
9 131 207952 |Barren Barren
10 132 1066 | Sparsely Yegetated Sparzely Yegetated
11 180 18872 [Agricufture Agricuture
< | i3

Record: ﬂll" 1 _Plﬂj Shuw;ﬁr Selectedl Becards [0outaf 12 Selected:] Dptions v|

Figure 3-2. Example of a value attribute table derived from an S-Class layer produced by the
LANDFIRE Project. Note —the S-Class layer produced by LANDFIRE may have two
uncharacteristic classes: “UE” depicts an uncharacteristic condition due to exotics, where as “UN”
depicts an uncharacteristic condition due to unnatural structure.

3.1.3 Landscape layer

The Landscape layer identifies a geographic area for deriving the composition of
succession classes for any given BpS. Thus, the Landscape layer and the BpS
layer together create the strata for which vegetation departure and FRCC are
derived. The concepts of ecological departure and FRCC are scale-dependent.
Consequently, results will differ as the landscape used to report those results
changes in size and/or shape. It is therefore highly important that landscapes of
an appropriate size are selected when using the FRCC Mapping Tool.

To select an appropriately sized landscape, consider historical fire regimes and
the resulting vegetation patterns that historically dominated a particular area.
The landscape should be large enough to encompass the historical range of
variation (HRV). That is, it should be large enough so that the full expression of
succession classes would occur given natural disturbance processes. For
example, in a forested setting, infrequent, high-severity fire regimes commonly
led to relatively large patches of vegetation (in other words coarse-grained
patterns), whereas frequent, low-severity fire regimes resulted in relatively small
patches (fine-grained patterns). Thus, larger landscapes would be required to
incorporate the full expression of HRV in areas having coarse-grained patterns,
whereas smaller landscapes may suffice in areas having fine-grained patterns.
Estimates of departure tend to be inversely correlated with landscape size. That
is, departure estimates tend to increase as the landscape size decreases.
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Conversely, using exceedingly large landscapes may produce departure estimates
that are too low.

Tip: The creation of a landscape layer commonly involves clipping a pre-
existing layer. This process often creates slivers around the boundary of the
assessment area. Erroneous estimates of departure may occur if these small
slivers are not incorporated into the larger, adjacent landscapes. In some
instances, it may be advantageous to extend the assessment area to
incorporate entire landscapes extending beyond a project area’s boundary.

A nested hierarchy of up to three landscape levels (small, medium, and large) can
be used by the FRCC Mapping Tool to derive the composition of succession
classes. A nested hierarchy allows for the analysis of areas containing multiple
biophysical settings and historical fire regimes. For example, the smallest
landscape level could be used to assess the departure of biophysical settings
dominated by low-severity fire regimes (in other words, regimes resulting in fine-
grained vegetation patterns); the mid-sized landscape level could be used to
assess biophysical settings dominated by mixed-severity regimes (regimes
resulting in both fine- and coarse-grained vegetation patterns); and the largest
landscape level could by used to assess biophysical settings dominated by high-
severity regimes (regimes resulting in coarse-grained vegetation patterns).

If multiple landscape levels are used, the smaller landscape levels must be nested
within the larger landscape levels. To ensure that the landscape levels are in fact
nested, we recommend using a single landscape layer that contains an attribute
for each level of the hierarchy. For example, if a watershed hierarchy such as a
hydrologic unit code (HUC) is used, the layer could contain three attributes
representing subbasins (large), watersheds (medium), and subwatersheds (small).
Similarly, if an ECOMARP hierarchy (Cleland and others 1997) is used, the
landscape layer could contain attributes for subsections (large), landtype
associations (medium), and landtypes (small). Figures 3-3 and 3-4 demonstrate
examples of a nested landscape layer comprised of watersheds and the
associated value attribute table, respectively.
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Figure 3-4. Example of a value attribute table from a Landscape layer comprised
of nested watersheds.
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= Subbasins
= Watersheds
= Subwatersheds
Figure 3-3. Example of nested landscapes comprised of subbasins, watersheds, and
subwatersheds.
Subbasin Watershed Subwatershed
B A § s 0 i ] ; O ﬂ
ObjectlD Value Count Huc_§ Huc_10 Huc_12 -
36 35 50406 | 18030001 1803000101 160300010701
28 30 G7393 | 16030001 1603000101 160300010102
24 26 79463 16030001 1603000101 160300010103
20 22 75643 | 16030001 1603000101 160300010104
29 3 107399 16030001 1603000101 160300010105
44 46 116505 16030001 1603000102 160300010201
33 35 54057 16030001 1603000102 160300010202
38 40 72419 16030001 1603000102 [160300010203
35 a7 83302 16030001 1603000102 [160300010204
26 28 70296 [16030001 1603000103 160300010301
30 32 24855 18030001 1603000103 160300010302
37 39 41344 | 16030001 1603000103 160300010303
4 43 55413 16030001 1603000103 [160300010305
48 50 28540 16030001 1603000104  [160300010401
46 48 B0412 (16030001 1603000104 |160300010402 | =)
4] | )
Record: 14] 4 || 51w Show:l Al 'Selectedl'ﬂe_cnr.dé- [0 et of 55 Selected ) Opt

Although the FRCC Mapping Tool can use three hierarchical levels of landscapes
for assessing departure, it is not necessary to use all three. For example, using
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only one level may be appropriate if the analysis area is dominated by a single fire
regime group. Similarly, for a small analysis area dominated by a single fire
regime group, it might be appropriate to have a single landscape (analysis area
boundary). In this instance, the landscape layer would contain only a single value
(for example, one subwatershed).

3.1.4 Reference Condition Table

The Reference Condition Table provides three key pieces of information for use
with the FRCC Mapping Tool: 1) a list of biophysical settings that occur within a
particular analysis area, 2) the succession classes and corresponding reference
condition for each BpS, and 3) the dominant historical fire regime group. Select
one or more landscape levels according to the fire regime group(s) to compute
the composition of the existing succession classes. Reference conditions are
typically derived by a vegetation succession and disturbance model such as
VDDT (ESSA Technologies Ltd. 2005b), TELSA (ESSA Technologies Ltd. 2005a),
or LANDSUM (Keane and others 2006). However, some users have developed
reference condition tables by consulting the literature or by using General Land
Office survey information. The Reference Condition Table identifies the
proportional distribution of succession classes (expressed as a mid-point) within
each BpS that would likely occur across a landscape as a result of the historical
disturbance regime.

The Reference Condition Table (fig. 3-5) must be formatted so that it can be
associated with BpS and S-Class layers. For example, the first field in the
Reference Condition Table, BpS_Model, denotes the BpS and must coincide
with an attribute in the BpS layer. The third through eighth fields in the
Reference Condition Table, succession classes A through U, correspond to the
S-Class and provide percent composition within a particular BpS. The field
headings must coincide with an attribute of the S-Class layer.

Note: The U field denoting the “uncharacteristic” class must be populated
with a value of 0 because uncharacteristic succession classes did not occur
naturally during the reference period.

The next field, Fire Regime Group (FRG) describes the dominant historical fire
regime (see Appendix C) for each BpS. The dominant fire regime group is used
to assign a value to the last field, LandscapeLevel. LandscapelLevel identifies
the appropriate landscape level to use for deriving the existing composition of
succession classes within a BpS. The values in the LandscapeLevel field - 1, 2,
and 3 — correspond to the small, mid-sized, and large landscapes, respectively.

Two fields in the Reference Condition Table, Name and FRG, are optional and
are not directly used by the FRCC Mapping Tool. These fields are included only
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for convenience and need not be populated. However, if the Name field is not
populated in the Reference Condition Table, then the Summary Report will not
show the BpS names (see Chapter 5 for a description of the Summary Report).

Reference condition tables can be found in an Access database called
refcon.mdb, which is located in c:\NIFTT\FRCC Mapping Tool
2.1.0\Reference Conditions Database (provided the recommended default
pathways were used during the installation procedure). Five default reference
condition tables are included when the FRCC Mapping Tool is installed. Three —
GB_Alaska, GB_East, and GB_West — were adapted from the Interagency
FRCC Guidebook (Hann and others 2004), and two — RA_East and RA_West
— were adapted from the Rapid Assessment phase of the LANDFIRE Project.

Note: Users of the default reference condition tables should review the FRG
and LandscapelLevel fields to verify that values are reasonable for the specific
assessment area (unreasonable values should be changed).

L =lolx|
BpS_Model Name A B ¢ | D| E | U][FRG| Landscapsleysl
| | REABAMIW Pacific Silver Fir-Low Elevation 14 20 = N = 2
| |R#ABAMuUp Pacific Silver Fir-High Elevation 10 25 2| 3 B0 05 3
| |R#ABLA Subalpine Fir 15 20 2 3 60 04 3
| |R#AGEP Bluebunch Wheatgrass a b 25 1] o o 1
| |R#ALME Alpine and Subalpine Meadows and Grasslands a a0 4 1] o os 3
| |R#DFHEdy Douglas-fir Hemlock-Dry Mesic ] 15 5 18 B 03 2
| |R#DFHEwt Douglas-fir Hemlock-YWet Mesic 5 15 1 4 78 0a 3
| |REDRW Douglas-fir Willamatte Valley Faathills 18 14 m 30 30 0O 1
| |R#IUPIse Western Juniper Fumice 3 12 15 10 B0 05 3
| |R#CONdy Mixed Canifer - Eastside Dry 14 1 300 400 14 01 1
| |R#CONms  Mixed Conifer - Eastside Mesic 14 40 19 10 20 03 3
| |R#ACONsw  Mixed Conifer - Southwest Oregon 18 =] m &l 200 0O 1
| |R#MEVG California Mixed Evergreen North 15 10 500 20 5 01 1
| |R#IGRA Idaho Fescue Grasslands 10 70 200 0 o 0z 1
| |REMTHE hauntain Hemlack 10 10 15 10 &5 05 3
| |RH#OAR Oregon YWhite Oak/Ponderosza Pine 25 4 20 47 3o 1
| |RHEOWOA Oregon White Oak 10 1 20 &4 5 01 1
| |R#PICOpu Lodgepole Pine - Pumice Sails 20 15 50 10 a 04 3
| |R#PUEsp Pine Savannah - Ultramafic 14 45 40 1] o o1 1
| |R#PIPOm Dry Ponderosza Pine - Mesic 10 10 35 40 a 01 1
| |R#PIPOxe Ponderosa Pine - Xeric 25 B 25 40 a 03 2
| |R#REFI Red Fir 10 20 15 200 3\ 03 2
| |RESAWD Subalpine YWoodland 25 20 a5 0 o o3 2
| |R#SBDWlw Low Sagebrush 35 15 50 0 o o3 2
| |R#SEMT Mountain Big Sagebrush (Cool Sagebrush) 20 10 35 30 a 0z 1
RASPF| Spruce - Fir 3 22 25 200 30 04 3 ¥
Record: Ll;“ 1 b [vrfr#] of 148

Figure 3-5. Example Reference Condition Table from the Rapid Assessment phase of the
LANDFIRE Project. BpS_Model = the BpS code; Name = BpS name; A thru U = succession
classes; FRG = Fire regime group; Landscapelevel = the appropriate level at which to assess
each BpS.

Some general guidelines for creating a reference condition table in Access are as
follows:
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I. The name of the Reference Condition Table cannot contain spaces or special
characters (such as "~! @#$"()-+={ }[ ]|\!/;;”’< >, .) and should be between
three and eight characters long.

2. The Name and FRG fields are optional and need not contain any values.
They are included within the Reference Condition Table for user
convenience only.

3. The S-Class fields A through U cannot contain missing values (cannot be left
blank). For example, the record must contain a value of 0 in cases where an
S-Class did not occur naturally; therefore, the U field must contain 0 for
every record in the table. In addition, S-Class values should total 100
percent for each BpS.

4. The LandscapeLevel field in the Reference Condition Table must match
the desired number of analysis levels. The default reference condition tables
were developed assuming that three analysis levels would be used to assess
departure. If a user prefers to use only one or two levels, then the
LandscapeLevel field in the default reference condition table must be
edited. For example, if only one level is used, then the LandscapeLevel
field must contain a value of 1 for every record in the table. If two levels are
used, then the Landscapelevel field must contain a value of 1 or 2 for
every record.

5. The total path length for the location of the FRCC Mapping Tool software,
and consequently the Reference Condition Table, must be less than 80
characters in length.

6. The FRCC Mapping Tool can use only a reference condition table in an
Access database labeled as refcon.mdb. This database is created during the
software installation process. If the default pathway was selected during the
installation process, then the refcon.mdb will reside in c:2\NIFTT\FRCC
Mapping Tool 2.1.0\Reference Conditions Database. (The pathway cannot
contain any folders with spaces such as Program Files, My Documents,
or Documents and Settings).

7. Removing the FRCC Mapping Tool software will also remove any customized
reference condition tables that you may have developed. We therefore
recommend that, prior to removing the software, you make a backup copy of
the refcon.mdb if it contains any customized reference condition tables.

The design or structure of the Reference Condition Table is critically
important for successful execution of the FRCC Mapping Tool. The
appropriate design of the Reference Condition Table is displayed in table 3-1.
An empty table called Custom (provided with the installation of the software)
has the appropriate design specifications, and users wishing to create their own
reference condition table are encouraged to use this Custom table as a
template. An alternative approach for creating a customized reference condition
tables is to copy one of the default tables included with installation, paste it with
a new name within the database and then edit those values of interest.
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Table 3-1. Required structure of the Reference Condition Table.
Field name | Data Field Decimal Required | Allow Default Indexed Unicode IME IME
type size places zero value compression mode sentence
length mode
Yes (No No
BpS_Model | Text 16 Yes No duplicates) Yes Cntrl. None
Name Text 128 No Yes No Yes CN:gtrI None
A Number Double Auto Yes 0 No
B Number Double Auto Yes 0 No
C Number Double Auto Yes 0 No
D Number Double Auto Yes 0 No
E Number Double Auto Yes 0 No
U Number Double Auto Yes 0 No
No
FRG Text 4 Yes No No Yes Cntrl. None
Laie Seee Number Lol Auto Yes 1 No
Level Integer
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Chapter 4: Obtaining Input Data

4.1 Spatial input layers
4.1.1 Steps for obtaining the layers
4.2 Reference conditions

4.1 Spatial input layers

LANDFIRE is an interagency project producing consistent and comprehensive maps and
data describing vegetation, wildland fuel, and fire regimes across the United States.
LANDFIRE data layers representing biophysical settings and succession classes can be
downloaded from the LANDFIRE website at www.landfire.gov for many areas of the
United States. Layers developed by the LANDFIRE Rapid Assessment phase of the
project are currently available for the entire continental United States. LANDFIRE
National data products are being delivered across the nation on an incremental basis,
and layers are currently available for the western United States. The National phase of
the LANDFIRE Project is scheduled to complete coverage for the entire nation,
including Alaska and Hawaii, by the end of 2009. BpS and S-Class layers produced by
the LANDFIRE National effort will be more refined than those produced by the Rapid
Assessment phase of the LANDFIRE Project.

Note: The LANDFIRE Rapid Assessment uses older terminology and refers to the BpS
layer as PNVG (potential natural vegetation group). The S-Class layer produced by
LANDIRE National contains two uncharacteristic classes (“UE” and “UN”, depicting
uncharacteristic exotics, and uncharacteristic natural, respectively). These two classes
will need to be combined into a single uncharacteristic class denoted as “U” prior to use
in the FRCC Mapping Tool.

4.1.1 Steps for obtaining the layers

I. Navigate to www.landfire.gov and click on Data Products.
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Click on . ¥ L O i -~
Data PrOdUCtS Homepage Contactus FAQs Sitemap Search _

LANDFIRE, also known as the Landscape Fire and Resource Management Planning Tools Project, is a five-year, <™ What's New
multi-partner project producing consistent and comprehensive maps and data describing vegetation, wildland fuel, and
fire regimes across the United States. It is a shared project between the wildland fire management programs of the U.5.
Data Products * Department of Agriculture Forest Service and U.S. Department of the Interior. The project has four components: the
LANDFIRE Prototype, LANDFIRE Rapid Assessment, LANDFIRE National, and Training/Technology Transfer.

LANDFIRE data products include layers of vegetation composition and structure, surface and canopy fuel characteristics,
How to Participate » historical fire regimes, and ecosystem status. LANDFIRE National methodologies are based on the latest science and
extensive field-referenced databases. LANDFIRE data products are designed to facilitate national- and regional-level
Docu 5 strategic planning and reporting of wildland fire management activities. Data products are created at a 30-meter grid
spatial resolution raster data set.

Training & Technology Transfer » LANDFIRE National data products are produced at scales that may be useful for prioritizing and planning hazardous fuel

reduction and ecosystem restoration projects; however, the applicability of data products varies by location and specific
use, and products may need to be adjusted by local users.

LANDFIRE meets agency and partner needs for data to support large landscape fire management planning and
prioritization, community and firefighter protection, effective resource allocation, and collaboration between agencies and

1CHy
the public. ' Megetation Modeling

LANDFIRE's data preducts assist in: %44 Workshops

Identification of areas across the nation at risk due to accumulation of wildland fuel LANDFIRE
Prioritization of national hazardous fuel reduction projects National Schedule
Improved collaboration between agencies with regard to fire and other natural resource management
Modeling of real-time fire behavior to support tactical dedsions to ensure sufficient wildland firefighting
| capacity and safety
e | Regional modeling of potential fire behavior and effects to strategically plan projects for hazardous fuel
gy reduction and restoration of ecosystem integrity on fire-adapted landscapes

Figure 4-1. LANDFIRE website homepage.

2. Under the Data Product Access menu item, you will see an overview
followed by four options for downloading LANDFIRE data (shown below in
fig. 4-2). Note these are also located in the right-hand column of the page.
The first option links to the National Map LANDFIRE, LANDFIRE’S data
dissemination website managed by the U.S. Geological Survey. The second
option allows you to download the LANDFIRE Data Access Tool, which is
run from ArcMap and can be used to download data layers (see
http://www.landfire.gov/datatool.php). The third option provides information
on how to obtain the latest LANDFIRE data via DVD, and the fourth explains
how to access the data from an ftp site (note: this option is reserved for
rare, time-sensitive situations — see website for details).
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Options for

downloading

LANDFIRE
data

+ National Map
# Dats Accass Tool
+DVD
+FTP

goplications P

Homepage

Data Products >> Data Product Access >> Overview

Users of LANDFIRE data products have different network capabilities, are
interested in different products, and request data from different
geographic extents. In addition, practical limits to the amount of data
that can be downloaded through a network require consideration of the
following criteria: 1) number of geospatial products requested, 2)
geographic extent of the requested data, 3) network speed and
performance capabilities, and 4) intended use of the data.

To meet users' varying needs, we have established four mechanisms for
accessing or obtaining LANDFIRE data products:

+ The USGS National Map LANDFIRE

+ Direct download using the LANDFIRE Data Access Tool
+ Physical delivery on request via DVD

+ Electronic delivery via an FTP site

If you need spedific advice about or assistance in obtaining LANDFIRE data products, use the "Contact Us" link on this
website. Your message will be routed to personnel at the LANDFIRE Helpdesk.

NOTE: Before using LANDFIRE data, regularly visit the Important User Information pages Data Product Alerts and
Data Product Versioning. These pages provide essential, up-to-date information on changes to data and advice on
avoiding complications associated with data product use. Lastly, we recommend you read the metadata associated
with LANDFIRE products, which will help determine if LANDFIRE data can be used for your purposes (links to
metadata are located on the individual product description pages within the sections Data Products > National and

Data Products > Rapid Assessment).

Figure 4-2. LANDFIRE data product access options.

Chapter 4

Contact us

Access
< LANDFIRE Data

National Map LANDFIRE

Data Access Tool
DVD
EIP

The following steps will detail the process necessary for downloading data
directly from the National Map LANDFIRE.

3. Click on National Map LANDFIRE for a description of the data
dissemination site and then click on the link in the right-hand column of that
page to link to the National Map LANDFIRE. You can also access the

National Map LANDFIRE website directly at

http://landfire.cr.usgs.gov/viewer/.

Overview

National

Rapid Assessment
Notices P

e Data Product Access P
& Ovarview
M ational Map

4+ Data Access Toal

+DVD

+FTP

+ Applications P

This interactive, Internet-based tool enables the user to view,
query, and download LANDFIRE data based on an area of
interest without the need for GIS software. If you are
unfamiliar with LANDFIRE data, this is an ideal way to explore
and learn more. The National Map LANDFIRE is also a good tool
for downloading relatively small seamless data sets if you have
high-speed network access. Be sure to click on "View User
Instructions” for information an how to navigate the site.

Figure 4-3. Link to National Map on LANDFIRE website.
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4. Click on View User Instructions to open a page with tips for using the
map interface. After reviewing, click on the approximate geographic location
of your assessment area.

Note: Layers are available for all mapping zones colored green on the website’s
front page (visit the National Map LANDFIRE for current mapping status).

S The 1 1 ; 3 USGS Home
National ) Contact USGS
science for a changing world a Map S L 3 = 1 . ‘h USGS
Click on
geographic area

of interest

LANDFIRE

The National Map LANDFIRE provides a dynamic online map interface that can be used to view USGS datasets that are part of The National Map.

Please visit
for project details.

Open Viewer with Ful[MapExtentI CIICk On VIeW User
Instructions for help

Having Trouble Downloadl'ng?l

View User Inst

Available _ Upcoming LANDFIRE
[ LANDFIRE[ | LANDFIRE g
National National

Rapid Assessment

Figure 4-4. National Map LANDFIRE front page.

5. The next web page will display a shaded relief map of the approximate
geographic location that you selected in the previous step. At this point, you
can zoom in, zoom out, and pan until the specific area of interest is within
view. Note also that under the Display tab, you can access the Places and
Boundaries menus to help locate your area of interest.

25



Zoom
tools

Pan tool

Fire Regime Condition Class Mapping Tool User’s Guide

=USGS 6 The National Map @

The National Map LANDFIRE

il 8 N AR L) K S 4

Back to Viewer Start Page

R

.
N =

Figure 4-5. Data viewer page displaying area of interest.
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Places (Names)
Boundaries
Transportation
Hydrography
LANDFIRE Rapid
Assessment

LANDFIRE National Fire
Regime

LANDFIRE National Fire
Behavior

LANDFIRE National
Vegetation
Orthoimagery
Elevation

6. Click on the Download tab to identify the LANDFIRE layers that you wish
to download. Check all of the layers to be downloaded.

=USGS 6 The National Map @

The National Map LANDFIRE Back to Viewer Start Page

Figure 4-6. Data download tab and LANDFIRE menu options.

Trouble Downloading?

Places (Names)
Boundaries
Transnortation
rydrography
LANDFIRE Rapid
Assessment
LANDFIRE National Fir »
Regime

LANDFIRE National Fire
Behavior

LANDFIRE National
Vegetation
Orthoimagery

clavati
'vation

7. Under Downloads in the left-hand column, click on either of the two
download options: Define Rectangular Download Area or Define Download

Area by Coordinates.
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%USGS 6 The National Map @

The National Map LANDFIRE Back to Viewer Start Page

: 2 ?”r
b <8 -

Click on either
of the 2
download
options

Figure 4-7. Data viewer download tools.
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8. When you have finished drawing a rectangle or selecting coordinates, a
summary page identifying all layers selected for download will appear. The
data format default is ArcGRID_with_attib. However, in the event that you
want to download additional layers with the existing selection or you have
forgotten to select layers from the download tab, you can use the Modify
Data Request option (found at the top of the Request Summary Page).
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Click on
Modify Data BT

Request

|»

Seamless Data Distribution System

SDDS Request Summary P

Data Extraction Reguest P

Qutput Parameters Size (MB) | Download Links

LANDFIRE 12 &nderson Fire Behavior Fuel Models

|
' = USGS
— -

ZUSES

=l

9. First, select the additional grids by checking the box next to the layer name.
Then, click on the dropdown menu next to each data layer you have chosen
and select ArcGRID_with_attribs. Notice that ArcGRID (no attributes) is
the default format.

10. Click the Save Changes and Return to Summary button at the bottom of the
page, which will bring you back to the Request Summary Page. You are now
ready to continue downloading your data.

I'l. Once you have selected the desired layers, click on the Download button
for the first layer in your summary report. The file will download as a .zip
file with a random numeric name. The .zip file will contain a grid identified by
the same random number as the .zip file. We recommend that you change
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the name of the grid in ArcCatalog to reflect the thematic nature of the
layer.

Tip: Users should regularly check www.landfire.gov for data versioning alerts —
notices that appear when layers have been updated — and data notifications that
identify known issues with specific data layers (fig. 4-9).

Homepage Contact us

Homepage
LANDFIRE, also known as the Landscape Fire and Resource Management Planning Tools Project, is a five-year,
About LANDFIRE ¥ multi-partner project producing consistent and comprehensive maps and data describing vegetation, wildland fuel, and
fire regimes across the United States. It is a shared project between the wildland fire management programs of the U.5.
Data Products ¥ Department of Agriculture Forest Service and U.S. Department of the Interior. The project has four components; the
LANDFIRE Prototype, LANDFIRE Rapid Assessment, LANDFIRE National, and Training/Technology Transfer.

Schedule ¥
heds LANDFIRE data products include layers of vegetation composition and structure, surface and canopy fuel characteristics,

historical fire regimes, and ecosystem status. LANDFIRE National methodologies are based on the latest science and
extensive field-referenced databases. LANDFIRE data products are designed to facilitate national- and regional-level
strategic planning and reporting of wildland fire management activities. Data products are created at a 30-meter grid
spatial resolution raster data set.

Training & Technology Transfer » LANDFIRE National data products are produced at scales that may be useful for prioritizing and planning hazardous fuel

reduction and ecosystem restoration projects; however, the applicability of data products varies by location and specific

use, and products may need to be adjusted by local users.

LANDFIRE meets agency and partner needs for data to support large landscape fire management planning and
priaritization, community and firefighter protection, effective resource allocation, and collaboration between agencies and

the public. =¥ Participate in

Vegetation Modeling

LANDFIRE's data products assist in: *!4 Workshops

Identification of areas across the nation at risk due to accumulation of wildland fuel LANDFIRE
Prioritization of national hazardous fuel reduction projects Nati | Schedule
Improved collaboration between agencies with regard to fire and other natural resource management

Modeling of real-time fire behavior to support tactical decisions to ensure sufficient wildland firefighting

capacity and safety

Regional modeling of potential fire behavior and effects to strategically plan projects for hazardous fuel

reduction and restoration of ecosystem integrity on fire-adapted landscapes

Figure 4-9. Link on LANDFIRE website homepage to important user information pages: Data
Versioning Alerts and Data Notifications.

Note: LANDFIRE does not provide landscape layers; therefore, the user needs
to investigate the availability of these layers in his/her local area. For example,
local hydrologists, ecologists, and/or GIS managers will likely be direct you to
available, appropriately scaled landscape layers. Note also that watershed
layers are being produced under the auspices of the National Resource
Conservation Service (NRCS); check their website at
http://datagateway.nrcs.usda.gov/ for the availability of watershed layers in your
local area.

4.2 Reference conditions

Two sets of reference conditions are included with the installation of the FRCC
Mapping Tool version 2.1.0. One set includes the first iteration of relatively coarse
biophysical settings occurring across the continental United States and Alaska; these are
published in tables in the Interagency FRCC Guidebook (Hann and others 2004; see
www.frcc.gov). These biophysical settings were later refined for the continental United
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States through the LANDFIRE Rapid Assessment phase of the LANDFIRE Project (see
www.landfire.gov) and constitute a second set of reference conditions.

The three reference condition tables published in the FRCC Guidebook (Hann and
others 2004) are denoted in the software as gb_West, gb_East, and gb_Alaska for
the western U.S, eastern U.S,, and Alaska, respectively. The two reference condition
tables developed for the LANDFIRE Rapid Assessment project are denoted as
ra_Woest and ra_East for the western U.S. and eastern U.S,, respectively.

The LANDFIRE National Project provides two additional sets of reference conditions in
database format. One set is derived non-spatially from the VDDT models produced for
the LANDFIRE National Project and are available for the western U.S. at www.fire.org
(NIFTT > Reference Conditions). Another reference condition data set derived using
the LANDSUM spatial vegetation succession and disturbance model has been completed
for the western U.S. This data set reflects the influence of local topography and
contagion upon fire frequency and therefore may be more refined than reference
conditions derived from non-spatial applications. Contact helpdesk@landfire.gov to
request the LANDSUM-derived reference conditions for your area.

Note: Although these data are currently available only for the western U.S., data for
the eastern U.S. should be available by 2009 and data for Alaska and Hawaii should
be available by 2010.

30


http://www.landfire.gov/
http://www.fire.org/
mailto:helpdesk@landfire.gov

Fire Regime Condition Class Mapping Tool User’s Guide

Chapter 5: Output Data

Chapter 5

5.1 Succession class (S-Class) outputs
5.1.1 S-Class Percent Difference (SclassPctDiff)
5.1.2 S-Class Departure
5.1.3 S-Class Relative Amount (SClassRelAmt)
5.1.4 Stand FRCC (StandFRCC)

5.2 Strata outputs

5.2.1 Strata Departure (StrataDep)

5.2.2 Strata FRCC (StrataFRCC)

5.3 Landscape outputs

5.3.1 Landscape Departure (LandFRCCDep)
5.3.2 Landscape FRCC (LandFRCC)

5.4 Summary Report
5.5 Access database

The FRCC Mapping Tool derives a suite of departure metrics from the BpS, S-Class, and
Landscape input layer(s) (table 5-1). A suite of outputs was designed so that managers
would have a variety of layers to meet their local analysis objectives. Thus, not all
outputs will be useful to all users. ldentifying which output layers are potentially useful
depends largely on the management questions and necessary thematic detail.

Output layers are available to address management questions at the landscape level, the
BpS level, and the S-Class level. It is important to note that some output layers simply
provide a broader classification of other output layers. Thus, a user can determine the
amount of detail needed to address the management questions and then select the
appropriate output layers. In some instances, the level of detail desired depends upon
the audience. For example, a decision maker may determine that less detail will provide
greater clarity when explaining a complicated scenario to members of the general public.

Table 5-1. Output layers produced by the FRCC Mapping Tool.

Layer Layer Analysis Thematic detail
description name level (number of potential
values)

S-Class Percent Difference SclassPctDiff S-Class Several hundred
S-Class Relative Amount SclassRelAmt S-Class Six

S-Class Departure SclassDep S-Class Several hundred
Stand FRCC StandFRCC S-Class Four

Strata Departure StrataDep BpS Several hundred
Strata FRCC StrataFRCC BpS Four

Landscape Departure LandDep Landscape Several hundred
Landscape FRCC LandFRCC Landscape Four
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The following section discusses each of the FRCC Mapping Tool outputs, including their
derivation and potential applications.

5.1 Succession class (S-Class) outputs

5.1.1 S-Class Percent Difference (SclassPctDiff)

The Succession Class (S-Class) Percent Difference layer is analogous to “Veg-fuel
Class Percent Difference” as defined by the Interagency FRCC Guidebook (Hann
and others 2004). This layer characterizes the difference between the existing
composition of succession classes within a BpS and the reference conditions for
that BpS. The following algorithm is used to derive S-Class Percent Difference:

If Current% < Reference% Then
SClassPctDiff = ((Current% - Reference%) /Reference%) *100
Else
SClassPctDiff = ((Current% - Reference%) /Current%) *100

Values range between -100 percent and +100 percent. A positive value indicates
that a particular S-Class is overrepresented on the landscape (compared to the
reference condition), whereas a negative value signifies that the S-Class is
underrepresented. A value of -9999, representing NoData, indicates that the S-
Class Percent Difference metric could not be calculated. This occurs when a BpS
in the input layer lacks a reference condition (examples of such layers include
barren, sparely vegetated, snowl/ice, and water) or when an S-Class in the input
layer is denoted as something other than A, B, C, D, E, or U (such as agriculture,
rock/barren, urban, or water).

The S-Class Percent Difference layer provides the most detailed information on
departure because, at the pixel level, every combination of S-Class, BpS, and
Landscape layers can have a unique value ranging between -100 and +100
percent. Managers interested in the departure of succession classes could find
this layer useful. However, this output layer can be cumbersome to use because
there can be several hundreds of values in the Value Attribute Table. For many
managers, this layer may provide too much detail to be useful. Note that the S-
Class Relative Amount layer (see section 5.1.3 below), derived by classifying the
S-Class Percent Difference, may be more useful for those managers that have no
need for the amount of detail included in the S-Class Percent Difference layer.
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5.1.2 S-Class Departure (SclassDep)

The S-Class Departure layer is derived from the S-Class Percent Difference layer
and indicates those succession classes that are excessive relative to reference
conditions. The only difference between the two layers is that all negative values
of the S-Class Percent Difference layer have been truncated to 0 in the S-Class
Departure layer (table 5-2). Thus, the values in the S-Class Departure layer
represent a continuous variable with values ranging between 0 percent (no
departure or underrepresented) and 100 percent (completely departed).
Because we did not want to produce a floating point grid, we simply rounded the
calculation of the S-Class Departure to two decimal places and then assigned
each unique outcome to a unique value in the ArcGRID layer. (Note: a floating
point grid is a layer whose values are denoted by a type of numeric field for
storing real numbers with a decimal point. The decimal point can be in any
position in the field and, thus, may "float" from one location to another for
different values stored in the field.)

Regarding management implications, note that, at a stand-level, an S-Class that is
under-represented (in other words, value = 0) simply indicates that there is too
little of that class. That is, there is no need to treat that stand if the management
objective is to emulate reference conditions. On the other hand, values greater
than 0 suggest an increasing need for treatment.

5.1.3 S-Class Relative Amount (SClassRelAmt)

This output is analogous to “Veg-fuel Relative Amount” as defined by the
Interagency FRCC Guidebook (Hann and others 2004; www.frcc.gov). As
mentioned above, the S-Class Relative Amount layer is derived by grouping the
S-Class Percent Difference layer into six classes (trace, underrepresented,
similar, overrepresented, abundant and unclassified; table 5-2). Consequently,
this layer also characterizes the relative departure of succession classes. It is
easier to use than the S-Class Percent Difference layer because it has only six
classes instead of the hundreds of potential values that could exist in the S-Class
Percent Difference layer.

The S-Class Relative Amount layer can provide information for those who would
like to restore and maintain vegetation to emulate reference conditions. It
indicates whether the current amount of an S-Class is deficient or excessive
relative to reference conditions. In this respect, the S-Class Relative Amount
layer is more informative than the S-Class Departure layer because the S-Class
Relative Amount layer indicates departure on both sides of the scale. The S-
Class Relative Amount layer suggests whether a landscape has too much or too
little of each S-Class within each BpS. If excessive amounts exist, a manager may

33


http://www.frcc.gov/

Fire Regime Condition Class Mapping Tool User’s Guide Chapter 5

want to convert some proportion of that class into another class that is deficient
in land area.

It is important to note that not all excessive classes present restoration
opportunities. For example, if the early seral class is excessive, not much can be
done except to allow succession to advance. On the other hand, if a class is
deficient, a land manager may want to maintain the amount that remains. It may
not be practical to pursue treatment objectives in some instances due to cost or
other management objectives. Treatment objectives should always be developed
in an interdisciplinary planning context.

5.1.4. Stand FRCC (StandFRCC)

The Stand FRCC layer is the final classification for the S-Class (stand) level of
analysis. As used here, the term “stand” refers to all pixels having the same
successional state within a given BpS. The Stand FRCC layer is derived by
grouping the S-Class Relative Amount into four fire regime condition classes
(table 5-2). Consequently, the Stand FRCC layer is not as informative as the S-
Class Relative Amount layer; information is lost due to the broader classification
scheme. The overall premise behind the Stand FRCC layer is that from a
departure perspective, there is no reason to change the proportion of an S-Class
that is either deficient across a landscape (in other words, Trace or
Underrepresented) or that occurs in approximately the same proportion as the
reference conditions (in other words, Similar).

The Stand FRCC layer can be used for various management purposes (table 5-2).
For example, if emulating reference conditions is the management goal, then
Stand FRCC 1 would suggest a maintenance or recruitment scenario, whereas
Stand FRCC 2 and 3 would suggest that the areal extent of the S-Class should be
reduced. The Stand FRCC layer may be useful in reporting systems that identify
stand-level accomplishments (such as the National Fire Plan Operations and
Reporting System or NFPORS).

Table 5-2. Relationship between S-Class Percent Difference, S-Class Departure, S-Class Relative
Amount, and Stand FRCC.

coms | soms [ soms
Difference Departure Relative Amount FRCC e

(Value) (Value) (Class) (Class)
-9999 -9999 -99 -99
(Undetermined) (Undetermined) | (Unclassified) (Unclassified) None
-100 to -66% 0 Trace 1 Maintain/Recruit
-66 to -33% 0 Underrepresented | 1 Maintain/Recruit
-33 to 0% 0 Similar 1 Maintain/Recruit
0 to 33% Same as Similar 1 Maintain/Reduce
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Percent
Difference

Same as

33 to 66% Percent Overrepresented 2 Reduce

Difference

Same as

66 to 100% Percent Abundant 3 Reduce

Difference

"' When the land management objective is to manage towards reference conditions.

5.2 Strata (BpS) outputs

5.2.1 Strata Departure (StrataDep)

Strata departure, defined by the Interagency FRCC Guidebook (Hann and others
2004) as “Veg-fuel Class Departure,” describes the overall departure across all
succession classes within a particular BpS. It is derived by first determining the
percent similarity between the existing BpS’ S-Class composition and the
reference conditions for that BpS. The sum of the percent similarities is then
subtracted from 100 (Hann and others 2004). Thus, the layer represents a
continuous variable with values ranging between 0 percent (no departure) to 100
percent (completely departed). Because we did not want to produce a floating
point grid, we simply rounded the calculation of the Strata Departure value to
two decimal places and then assigned each unique outcome to a unique value in
the ArcGRID.

Managers can use the Strata Departure layer to identify those biophysical
settings within given landscapes that exhibit the highest degree of departure. It is
therefore useful for prioritizing biophysical settings for restoration. Although
the Value Attribute Table could have hundreds of potential values, the default
symbology uses a color ramp ranging from blue (low departure) to red (high
departure) to facilitate interpretation. Users can further simplify the layer by
changing the symbology and classifying values into user-defined categories
designed to visually rank the biophysical settings by their level of departure.

5.2.2 Strata FRCC (StrataFRCC)

The Strata FRCC layer depicts biophysical settings that have a low, moderate, or
high departure. It is derived by classifying the Strata Departure layer into three
condition classes plus an unclassified category (table 5-3). Consequently, the
Strata FRCC layer is not as informative as the Strata Departure layer, which may
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contain hundreds of values. On the other hand, it is much easier to interpret

the Strata FRCC layer since it has only four values.

The Strata FRCC layer is analogous to “Vegetation Departure” as defined by the
Interagency FRCC Guidebook (Hann and others 2004). At this time, the FRCC
Mapping Tool does not derive a metric corresponding to departure of fire
frequency and severity. Consequently, the Strata FRCC metric represents only
the vegetation component of FRCC.

Because the Strata FRCC layer depicts biophysical settings that have been
classified into low, moderate, or high degrees of departure, it is commonly used
by managers to help identify areas that may have opportunities for restoration
(such as those that fall into classes 2 and 3) or maintenance (class 1). However,
the utility of the Strata FRCC layer is limited because it provides little insight on
actual treatment objectives or management prescriptions. For example, although
the Strata FRCC layer indicates relative departure, it does not indicate whether
a landscape has too much or too little of a particular S-Class. Only the
succession class outputs (detailed in section 5.1 above) provide enough
information for managers to determine whether they should try to maintain,
reduce, or recruit an S-Class in a particular landscape, provided the management
goal is to mimic reference conditions.

Table 5-3. Derivation of the Strata FRCC layer.

Strata departure

Strata FRCC

Description

-9999 (not calculated)

-99 (not calculated

Unclassified

<34%

1

Low departure

34-66%

2

Moderate departure

>66%

3

High departure

5.3 Landscape outputs

5.3.1 Landscape Departure (LandFRCCDep)

The Landscape Departure layer is the coarsest characterization of departure
produced by the FRCC Mapping Tool. It is derived by computing an area-
weighted average of the Strata Departure values within the Level 1 Landscapes.
Level 1 landscapes are the lowest (in other words, smallest) level of the
landscape hierarchy used in the analysis. For example, if the landscape layer
represents a watershed hierarchy comprised of subwatersheds, watersheds, and
subbasins, the Landscape Departure metric would be derived at the
subwatershed level. The lowest level of the landscape hierarchy is used as the
reporting unit because it provides the most detailed information of the three
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landscape levels. That is, spatial information is commonly washed out when data
are summarized by larger and larger units (in other words, decreasing resolution
and increasing granularity).

The Landscape Departure layer can have values ranging between 0 and 100
percent. Departure values are rounded to two decimal places and then assigned
to a unique value in the Value Attribute Table of the ArcGRID. Consequently,
the Landscape Departure layer could potentially contain hundreds of values.

Managers can use the Landscape Departure layer to prioritize entire landscapes
based on their need for restoration. Although useful for broad-level decisions
made at a landscape level, the Landscape Departure layer does not provide
information regarding what is “wrong” with a particular landscape in terms of the
composition of succession classes. Consequently, the FRCC Mapping Tool
outputs at the succession class and strata (BpS) levels (sections 5.1 and 5.2
above) are more helpful for formulating restoration strategies.

5.3.2 Landscape FRCC (LandFRCC)

The Landscape FRCC layer is derived by classifying the Landscape Departure
layer into three categories denoting low, moderate, and high departure (table 5-
4). The class thresholds are the same as those used to classify Strata Departure
for deriving the Strata FRCC layer.

Table 5-4. Derivation of the Landscape FRCC layer.

Landscape departure Landscape FRCC Description
-9999 (not calculated) -99 (not calculated Unclassified
<34% 1 Low departure
34-66% 2 Moderate departure
>66% 3 High departure

The Landscape FRCC layer has the least thematic detail and spatial resolution of
the FRCC Mapping Tool metrics because data are summarized into four classes
at the landscape level. The layer has the same limitations of the Landscape
Departure layer in that it cannot be used to directly address issues pertaining to
the BpS or S-Class. However, it can be useful for those wanting a very simple
map with departure summarized at a landscape level.

5.4 Summary Report
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Because the multiple output layers produced by the FRCC Mapping Tool do not provide
information in a format that can be readily used to interpret the data and develop
treatment strategies, the Summary Report was developed to facilitate the design of
treatment prescriptions based on an ultimate objective of managing landscapes towards
reference conditions. In essence, the Summary Report can be used as a diagnostic tool
to identify what restorative actions are needed and where they need to occur across an
assessment area.

The Summary Report is a Microsoft Excel file that contains an individual worksheet
corresponding to each landscape level that was used to derive the departure layers (fig.
5-1). For example, three worksheets would be included automatically within the Excel
file if three landscape levels were used in the analysis. The software will name these
worksheets LLIReport, LL2 Report, and LL3Report corresponding to landscape
levels 1, 2, and 3, respectively.
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I L [ ] | [u] | F
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E3 JNI0E | 1E10200 4942 A 1t} E919 n 1] Inter-Mountain Eazins Big Sagebrush Shrubland

15 15010008 161000 4942 B 47 2IEET n 1] eaCh report L L3Rep 0 rt Inter-Mountain Easzins Big Sagebrush Shrubland

1 15010002 1E10200 4942 C 27 12342 T34 JEE4 denotes Landscape B35 ouverrep 2 21 Inter-Mountain Bazins Big Sagebrush Shrobland

17 15010003 1610300 4942 0 ] 3954 1.1 893 567 ouwerrep 2 21 Inter-Mountain Basing Big Sagebrush Shrobland

12 15010008 1E10200 4942 E 4 197.7 28 178 Level 3 10 similar 1 21 Inter-Mountain Basins Big Sagebrush Shrubland

19 15010002 1E10200 4942 U n o 44 217 ™ I UTP: 100 abundant 3 21 Inter-Mountain Basins Big Sagebrush Shrobland

20| 15010008 1610810 3908 A 24 9374 13 50 -387.9 -137.5 Deficit 947 trace 1 31 Inter-Mountain Bagins Mized Salt Dezert Scrub

21 15010002 1610210 908 B 44 17195 1] 1] 7185 324 Deficit Inter-Maountain Bazins Mised Salt Desert Sorub

2k | 1s0M000g2 1610:10 3h08 C 32 12606 987 3868 2E07.4 6799 Surplus E7.& abundant 3 31 Inter-Mountain Basins Mized Salt Desert Scrub

23 | 15010008 1610810 3308 D 1] 1] Inter-Mountain Basins Mised Salt Desert Scrub
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25 | 15010008 1610510 39080 1} 0 Inter-Maountain Basins Mized Salt Dezert Scrub
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29 | 1s0M000g Te10E20 454 0 o 0 Mojave Mid-Elevation Desert Sorub

30| 16010002 1E10220 454 E o n Mojave Mid-Elevation Desert Scrub

#H 15010008 1E10&E20 454 U jord 7.1 Surplus 100 | abundant 3 1i Mojawe Mid-Elevation Desert Scrub

32 | 1s0M000g2 1611260 129 A -232 -6.2 | Dieficit Inter-Mountain Blazin Big Sagebrush Steppe

33 | 18010003 1611250 129 B -B0.8 -14.6 Deficit Inter-Mountain Bazin Big Sagebrush Steppe

24 | 1e0M000%2 1611250 1249 a8 196 | Surplus BE.2 abundant 3 23 Inter-Mountain Basin Big Sagebrush Steppe

36 | 16010002 1611260 [u] o n Inter-Mountain Basin Big Sagebrush Steppe

36 | 15010005 1611250 123 E 1] n Inter-Mountain Bazin Big Sagebrush Steppe

37 | 1s0M000g 1E11; 129/ U 1 0.2 Surplus 100 abundant 3 21 Inter-Maountain Bazin Big Sagebrush Steppe

4 4 ¢ H[\LL3Report { LL2Report A LLIRepart 4] f |
Ready HUM j“

Figure 5-1. Example of a Landscape Level 3 Summary Report (LL3Report tab). Landscape Level 3 includes the reporting units used to derive
estimates of vegetation departure for those biophysical settings dominated by fire regime groups 4 and 5 (in other words, higher severity and longer
fire return intervals). This example shows three biophysical settings (Inter-Mountain Basins Big Sagebrush Shrubland, Inter-Mountain Basins Mixed
Salt Desert Scrub, Mojave Mid-Elevation Scrub, and Inter-Mountain Basin Big Sagebrush Steppe) occurring within a single landscape unit (Subbasin
1501008). (See table 5-5 for field descriptions).
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Table 5-5. Description of fields contained within the Summary Report.

Field Description

Landscape The landscape identifier contained in the landscape layer.

BpS The BpS model identifier corresponding to BpS_Model in the
Reference Condition Table.

BpS Count The total number of pixels of a specific BpS within a specific
landscape.

Sclass The S-Class identifier.

Reference (%) The reference condition percentage of an S-Class of a BpS.
Expressed as the mid-point of the simulated historical range of
variation.

Reference Count The number of pixels required for the S-Class to have the same

composition percentage as the reference composition for that
BpS in the landscape.

Current% The current condition composition percentage of an S-Class
within a BpS and a given landscape.
Current Count The current number of pixels occurring within a specific S-Class

of a BpS within a specific landscape.

Current Count — Reference The difference between the current number of pixels and the

Count number of pixels necessary to meet reference conditions.

Acre Difference The difference between the current condition and reference
condition expressed in acres.

Sclass Status Indicates whether a particular S-Class is currently in a deficit or

surplus condition. Deficit denotes that the composition
percentage is less than the reference composition percentage.
Surplus denotes that the composition percentage exceeds the
reference composition percentage.

SclassPctDiff Characterizes the difference between the existing composition of
succession classes within a BpS and the reference conditions for
that BpS.

SclassRelAmt Derived by grouping the S-Class Percent Difference layer into six

classes (trace, underrepresented, similar, overrepresented,
abundant, and unclassified).

StandFRCC Final classification for the S-Class (stand) level of analysis;
derived by grouping the S-Class Relative Amount into four fire
regime condition classes.

StrataFRCC Depicts biophysical settings that have a low, moderate, or high
departure; derived by classifying the Strata Departure layer into
three condition classes plus an unclassified category.

BpS Name The name of the BpS as identified in the Reference Condition
Table.

The reports, which are sorted by landscape, BpS, and S-Class (table 5-5 above), first
identify the total pixel count of a BpS within a specific landscape. The reference
condition of each S-Class within a BpS is then identified along with the corresponding
pixel count necessary to simulate that reference condition. The report then compares
the current pixel count in each S-Class to the pixel count of reference conditions to
derive the number of acres of a particular S-Class that needs to be maintained or
converted to some other S-Class. Information pertaining to the S-Class Percent
Difference, S-Class Relative Amount, Stand FRCC, and Strata FRCC are also included
within the Summary Report.
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Tip: The report can be sorted in various configurations depending on the management
questions to be answered. However, the user must be careful when sorting Excel
worksheets: worksheets can be easily scrambled, making them useless if only a subset
of the fields is sorted independently of the other fields. The user must be sure to sort
the entire worksheet. We also recommend saving a master copy of the worksheet
under another name before sorting and editing it.

The Summary Report can be useful in answering the following questions: How much
change is necessary to mimic the reference condition? and Which succession classes need to be
treated? The report identifies succession classes as being surplus or deficient, allowing
managers to easily identify the status of succession classes within specific landscapes and
biophysical settings. The Summary Report can therefore be used to identify the
succession classes that need to be recruited by adding additional acres versus those that
need to be reduced by decreasing their acreage, allowing for the development of a
prescription. For example, if we focus on a single BpS and a single landscape as shown
in figure 5-2, it appears that there are excess acres of the late-seral closed class (E), and
deficient acreage in the mid-seral classes (B and C) and the late-seral open class (D).
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| 23 | 1500003 1610810 3908 0 1] 0 0 0 1] 0 Inter-Mountain Bazins Mized Salt Desert Scrub
| 24 | 1500003 1610810 3903 E 1} 1] 1] 1] 1} 1] Inter-fountain Bazins Mized Salk Dezert Scrub
| 25 | 1500003 1E10210 3302 U 1} 1] 1] 0 0 0 Inter-Mountain Bazing Mized Salt Desert Scrub
| 26 | 1500003 1E10820 4154 A 2 A 1] k] -441 -9.8| Dieficit -53.1 under rep 1 1} Mojawve Mid-Elevation Desert Scrub
| 27 | 1500003 1610520 4154 B 98 40709 983 4083 121 2.7 Surplus 0.3 similar 1 1 Maojave Mid-Elevation Desert Scrub
| 2% | 1500003 110220 4164 T 1} 1] 1] 0 1} 0 Mojave Mid-Elevation Desert Scrub
| 29 | 1500003 1E10820 4154 O 0 0 0 1} 1] 1} Fojave Mid-Elevation Desert Scrub
| 30 | 1500003 1610520 4154 E 1} 1] 1] 1] 1} 1] Mojave Mid-Elevation Desert Scrub
| 3| 150000 1E10820 4154 | U o 0 0% 32 32 71 Surplus 00 abundant 3 1i Mojave Mid-Elevation Desert Scrub
| 32 | 1500003 1611260 129 A 1= 232 0 1} -232 -5.2 | Dieficit Inter-Fountain Baszin Big Sagebrush Steppe
| 33 | 1500003 1611260 23 B a1 E5.8 0 1} -E5.8 -14.6 Dieficit Inter-Mauntain Basin Big Sagebrush Steppe
| 34| 150000 1611260 23 C H 40 93.2 128 2% 19.6 | Surplus B38| abundant 3 31 Inter-Mountain Basin Big Sagebrush Steppe
| 35 | 1500003 1611260 230 0 0 0 1} 1] 1} Inter-Fountain Baszin Big Sagebrush Steppe
| 36 | 1500003 1611260 129 E 1] 0 0 1} 0 1} Inter-Mauntain Basin Big Sagebrush Steppe
v 1501000 1E11260 129 U 1] 1] 0.8 1 1 0.2 Surplus 100 abundant 3 3 Inter-fMountain Basin Eig Sagebrush Steppe
M 4 » w]\LL3Report { LL2Report £ LL1Repart / 4] |P D
Ready MM A

Figure 5-2. Example Summary Report displaying a single BpS within a single landscape. The Summary Report can be used to determine how to treat a
BpS if your objective is to mimic reference conditions. In this example, the Rocky Mountain Ponderosa Pine Savanna BpS appears to have an
overabundance of the late-seral closed successional state (class E) and a lack of mid-seral and late-seral open successional states (classes B, C, and D).
(See table 5-5 for descriptions of fields within the Summary Report).

The Summary Report can also be used to monitor the effectiveness of proposed treatments in reducing vegetation departure if the
overall objective is to manage for reference conditions. A manager could compare the Summary Reports representing pre-
treatment and post-treatment conditions. The Summary Report could also be used to calculate the total acres that would have to be
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treated within an analysis area to mimic reference conditions. To determine the total
acreage to be treated, a user must first total the acres (either positive or negative
numbers — not both) in each landscape-level worksheet and then add those totals
together to calculate an overall sum.

The user should note that larger analysis areas generate larger summary reports, which
have a greater number of records and can be therefore unwieldy to work with in an
Excel spreadsheet. For example, few managers would want to use a spreadsheet to
process thousands of records in order to glean information that could be useful in
formulating treatment prescriptions. For large assessment areas (in other words, those
exceeding one million acres), users may find that the Summary Report is more useful if
they import the worksheet(s) into an Access database, which is better equipped for
summarizing large data sets. Moreover, Microsoft Excel has a limit of 65,536 records. If
you find that the Summary Report worksheet has been truncated to 65,536 records, it
suggests that some data have been lost and that your analysis area has too many
landscapes and/or biophysical settings to export the entire report to Excel.

5.5 Access database

Most users of the FRCC Mapping Tool will not need to use this database because it’s
simply used to calculate departure metrics that are then used to create the output
layers in ArcMap (as mentioned in Chapter 2). However, advanced users may find it
useful for diagnosing data problems or for conducting some additional types of data
summaries. There are 74 tables contained within this database. Many tables are empty
and are created for a geodatabase (those containing a GDB prefix). Although there are
other query-derived tables in the database for determining composition and departure
metrics, they have little or no actual utility for most managers. The more useful tables
are described in table 5-6.

The Access database is created within a user-specified folder for storing all of the
outputs. The Access database will have the same name as the output folder (although
the database will have an .mdb extension). Users wanting more detailed information
about the Access database created by the FRCC Mapping Tool should contact
helpdesk@landfire.gov.

Table 5-6. Primary tables of interest contained within the Access database created by the FRCC Mapping Tool.

Table name Description
frcc_sclass _percent_difference Identifies landscape, BpS, S-Class, and S-Class Percent Difference
frcc_sclass_relative_amount Identifies landscape, BpS, S-Class, and S-Class Relative Amount
frcc_strata_departure Identifies landscape, BpS, and Strata Departure
frcc_strata_frcc Identifies landscape, BpS, and Strata FRCC
frcc_landscape_departure Identifies the landscape and the Landscape Departure (area-weighted

average of the Strata Departure)

frcc_join Identifies landscape, BpS, S-Class, and all of the departure metrics
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Chapter 6: Installing FRCC MT

6.1 Installation instructions
6.1.1 Installing the complete NIFTT tool package
6.1.2 Single-tool (FRCC MT) installation

6.2 Troubleshooting FRCC MT installation

6.1 Installation instructions

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

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

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

You can obtain Microsoft .Net Framework |.| from ftp:/ffire.org/dotnetfxsp| or by
searching at http://www.microsoft.com.

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

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

2. NDPI.Ispl-KB867460-X86.exe — (Microsoft .Net Framework |.| Service
Pack ).

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

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

present:

e Microsoft .Net Framework I.1
¢ Microsoft .Net Framework |.| Hotfix (886903)
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6.1.1 Installing the complete NIFTT tool package

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

To determine which version is currently installed on your computer, go to Start
> Control Panel > Add or Remove Programs. View the version of the
NIFTT tool you are interested in (fig. 6-1).

% Add or Remove Programs

;&iﬁj Currently installed programs: [1 show updates Sort by: ENamE vl
Change or T = |
Sl flo' FRCC Mapping Tool 2.1.0 Sze  16.95MB fad
Programs Click here for support information. Used

;‘# To change this program or remove it from your computer, dick Change or Remove, Rt

Figuré 6-1. Version 2.1.0 of the FRCC Mapping Tool.

Note: NIFTT naming conventions are as follows: FRCC_MT_210_061211
indicates that this “install” version 2.1.0 was completed on 12/11/2006.

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

Follow these steps to install the complete NIFTT tool package:

I. From www.niftt.gov, click on NIFTT Tools & User Documents and then on
NIFTT Tools. You will be routed to www fire.org where the NIFTT tools are
housed.

2. To download the self-extracting WinZip file, NIFTT _Install_(date).exe, select
NIFTT > Downloads from the menu.

3. Click on the NIFTT Install Executable file as shown in figure 6-2:

NIFTT Install Executable (FBAT, FRCC, MRIT and ACT)
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Hame ¢ NIFTT ¢ Downloads

Software Installation

The following MIFTT files are currently available for download:

Chapter 6

ST

NIFTT Download Fies

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

Date
Description Mame
NIFTT Tool Installation Motes* -
fistatation Hokes March Download notes at: MIFTT Tool Installation Notes
(*these notes apply to the complete NIFTT tool instal package as wel as 2007 - .
to individual NIFTT tool installations). If unsuccessful try: Alternative Download Server
< Download at: MIFTT Install Executable (FEAT, FRCC, MRIT
and ACT)
Complete NIFTT Tool Package Instal \
February If unsuccessful try: Alternatve Download Server
{use this link to download a package of all MIFTT tools-Fire Behavier Asessment e

You can also download the complete tool install from:

£ iftp2.fs.fed.us/incoming/ rmrs/ missoula/ifsl/ LANDFIRES

TechTransfer/Dev/released/NIFTT_Instal 070226.exe

Figure 6-2. Downloading the complete NIFTT tool package.

4. Next, double-click on NIFTT _Install_070226.exe to begin downloading the
most recent tool installation package (note that the date in the file name may
have changed). You will see the dialog box shown in figure 6-3:

Opening NIFTT _Install 070226.exe

¥ou have chosen to open

NIFTT_Install_070226.exe

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

What should Firefox do with this file?

DE=m

Figuré 6-3. Opening'and preparing to download

package installation file.
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5. Click OK to download the installation file and then save it to a convenient
location on your computer.

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

[

WinZip Self-Extractor - NIFTT_Irer‘tﬁﬁ NT0226.6x

To unzip all files it MIFTT tall 070226 exe ko Unzip
the zpecified folder pre & Lnzip button: ]

RunWindip

ik

Irizip to folder:
CAMIETT Browse... | Floee

v Dvenwrite files without prompting Kb

Pl

Help

Figure 6-4. WinZip Self-Extractor NIFTT install dialog box.

6. Unzip the file to either the default location (C:\NIFTT as shown above in figure
6-4) or the location of your choice by selecting the Browse button.

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

7. A folder labeled NIFTT _Install_ 070226 will be created within the NIFTT
(default) folder. Locate and then double click on the folder labeled
NIFTT _Install_070226 as shown in figure 6-5 to begin the installation process.
(Again, dates in folder names may have changed.)

L‘i L COIMIFTT Inskall 070226

NIFTT

Select an ikem ko view iks descriotion, NCI?I|:I_(|:_|_T{JIT] gtlz“
Figure 6-5. NIFTT_Install folder. folder

8. When the NIFTT_Install folder opens, you will see the following files. Next,
double-click on the installation batch file NIFTT_setup.bat.
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|__‘~ e M | ame I Size I Tvpe
"Q L [lacTw_203_070215 File Falder
k [ dotnet File Folder
NIFTT_Install_07022¢ " 1dotretse1 File Folder
CIFBAT_120 070123 File Falder
Select anitem ko view its description, G| FRCCMT_210_070221 File Folder
CAMRIT 202 _060823 File Falder
See also:
iy e 2 peballsbion Iotes 020207 .pdf 489 KB Adobe Acrobat F)ocument
My Mebwork Placss CLENIFTT _setup,bat 1KE M™M3-DOS Batch File
My Computer PCOECPOL9SL \
Click on the
Figure 6-6. NIFTT Install folder contents. NIFTT setup.bat file

9. You'll see a number of dialog boxes such as the one in figure 6-7. Click Yes to
install the Microsoft.NET Framework package.

Microsoft .NET Framework 1.1 Setup |

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

=

Figure 6-7. Microsoft Framework Setup dialog box.

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

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

Da wou want ta install kicrosoft NET Framework 1.1 Service Fack 1 (KBSR7 460)
on Microsoft MET Framewark 1.17

Cancel |

Figure 6-8. Microsoft Service Pack dialog box.

10. Click OK to install the Microsoft.NET Framework Service Pack I, which
is necessary for proper operation of the NIFTT tools.
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I'l. You will be directed to reboot your computer after installation of each service
pack. However, do not reboot the first time you see the following message
box:

Microsoft .NET Framework 1.1 T |

¥ou must restart wour systeni for the configuration changes made to Microsaft \MET Framewoark 1,1 to take effect, Click Yes borestart now or Mo vou plan ko

rmandally restart later,
Yes | Mo I

Figure 6-9. Microsoft .NET Framework dialog box.

When prompted a second time, click Yes to reboot.

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

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

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

e Area Change Tool (ACT)

e Fire Behavior Assessment Tool (FBAT)

e FRCC Mapping Tool (FRCC MT)

e Multi-scale Resource Integration Tool (MRIT)

Two other applications, Microsoft. NET Framework and the Microsoft.NET
Framework]|.1Service Pack I, should now also be installed.

Note: For NIFTT tools to function properly, ensure the following:

e The Spatial Analyst Extension must be installed and activated
e The Ethernet cable must be unplugged from your computer
e The wireless network card (if you have one) must be turned off.

Now, open ArcMap and make sure that all of the NIFTT toolbars are visible as
shown in figure 6-10:
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% Untitled - ArcMap - ArcInfo

I File Edit Miew Insett Selection Tools Window Help

MRIT |t = | Lo | A7 s |82 S xR EE R

toolbar | % | \

— 2% wmedm O B Iws |[@m -
; u ERT S . ks g A C
EECERRELS G c— :-.MEM?J@@M 22 7@ Tool toolbar &

/ x| wizard
= 7
FRCC
FBAT MappingTool
toolbar toolbar

Figure 6-10. Arc Map showing NIFTT toolbars.

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

6.1.2 Single tool (FRCC MT) installation

If you wish to install or reinstall the FRCC Mapping Tool as a single tool without
the entire NIFTT package, follow these steps:

I. Download the individual tool (FRCC MT) from the website at www fire.org.

Go to NIFTT > Downloads located at the left margin of the screen and
select FRCC Mapping Tool from the table as shown in figure 6-11:
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FARSITE
FireFamily Plus
Fire Behavior SDK
fireLib

FIREMON
FlamMap

FOFEM

O|o|o|g|o(oio|o

NEXUS

[] ContactUs
[] search

Login Form
Username

Password

[0 remember me

Lost Password?
No account yet? Register

TR TOROWIITE 9T TT THES dr € COTTEmy avakdoes TOT GowIoaus

Description Date Mame of MIFTT Download File

J T e jon Motest -
MIFTT Tool Instalation Notes Download notes at: NIFTT Tool Installation Notes

March
(*these notes apply to the complete MIFTT tool install package as wel as 2007 I . .
to individual NIFTT tool instalations]. If unsuccessful try: Alternative Download Server
Complste NIFTT Tool Package Instal Download at: MIFTT Install Executable (FEAT, FRCC, MRIT
and ACT)
(use this link to download a package of all NIFTT tools-Fire Behavior Assessment .
Tool (FBAT), FRCC Mapping Toal, Multi-scale Resource Integration Tool (MRIT), February flnenccess iR RSIavE Dovaioad S
and Area Change Toal (ACT)) L You can also download the complete tool install from:
*Mote: This version of the ful instal suite includes FBAT version 1.2.0; FRCC [ 1ftp2.fs.fed.us /incoming/ rmrs/ missoua/ifsL/ LANDFIRE /
version 2.1.0; MRIT version 2.0.2; and ACT version 2.0.3. TechTransfer /Dev/ released /NIFTT_Instal_070226.exe
Individual Tool Install for:
Download at: FEAT Install File
1 .
Fire Behavior Assessment Tool (FBAT) ;-T;ar)

If unsuccessful try: Alternative Download Server
Version 1.2.0

February
Individual Teol Instal for: 2007 Download MGERCC Mapping Tool Install File

Fire Regime Condition Class (FRCC) Mapping Tool If unsuccessful try: Alternative Download Server

Version 2.1.0

Figure 6-11. Downloading individual FRCC Mapping Tool.

Navigate to the directory in which you have copied NIFTT tool files and
downloaded FRCC MT (see figs. 6-4 and 6-5).

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

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

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

Tip: If the dotnetfx.exe file is already present on your computer, the
downloaded .zip file will contain everything needed to install FRCC MT on your
computer. If it is not already installed, you must download and install
dotnetfx.exe.

Once the installation begins, choose to install FRCC MT for a single user

(Just Me) and then select your install location. Follow the defaults and then
select Close.
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7. Open ArcMap with your desired map document. Go to the Tools menu
and select Extensions. Make sure that the Fire Behavior Assessment Tool
Extension and Spatial Analyst are checked and select Close. Next, go to
the View menu and select Toolbars. Make sure that the FRCC Mapping
Tool toolbar is checked and visible.

6.2 Troubleshooting FRCC MT installation

If the FRCC Mapping Tool toolbar as shown to the right, G | ¥] does not

install automatically, you may need to select Tools > Customize and check the box to
the left of FRCC Mapping Tool 2.1.0 as shown below:

2l2d
Toolbars l Eummandsl I:Iptil:IHSl

Toolbars:

vl Clip and Jain Taal 1.0.6 & M,
[ ] Cantext Menus ]
[1Data Frame Toolz Rename:

[ Dimenzioning T
[1 Dizconnected Editing LoE

[ Geometric Metwark Editing
[_] Geareferencing ~|

Feuboard... | ddd fram ﬁle...l Cloze I

Figure 6-12. Selecting the FRCC MT toolbar.
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Chapter 7: Using the FRCC Mapping Tool

7.1 The FRCC MT toolbar
7.2 How to run FRCC MT
7.2.1 Creating a new project
7.2.2 Loading data
7.2.3 Selecting a reference condition table
7.2.4 Selecting input layers
7.2.5 Selecting output layers
7.2.6 Running the tool

7.1 The FRCC MT toolbar

The following diagram shows icons and associated tool tips on the FRCC Mapping Tool
toolbar. Refer to the discussions below to learn more about the basic functions of each
icon.

Open FRCC Mapping Tool 2.1.0 Open Summary Report

— & |51

Figure 7-1. The FRCC MT toolbar.

The FRCC Mapping Tool 2.1.0 icon opens the FRCC Mapping Tool. The command
opens a dialog box used to select inputs and outputs.

The Open Summary Report icon simply opens the Summary Report, an Excel
spreadsheet designed to help summarize and present data obtained from an FRCC
Mapping Tool run.

7.2 How to run FRCC MT

7.2.1 Creating a new project

Start ArcMap and create a new project by selecting A new empty map as
shown below in figure 7-2:
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@ " Atemplate

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

é  An existing map:

Browse for maps...

T PrePostTreatyExercises) Outputs \ PR T Aexere mxd
CAFORA35_21BVACT _24Exercizes) Outputs\ACT 2exer. mxd
CAFORA35_21BVACT _1\Exercizes Jutputs\ACZT 1 exer.mxd
CAFOR435_z1B\FRCCExercises\ Qutputs\ MBI T exer. rrixd
CAFOR436_z1B\FRCCYExercise s Dutputs FRCCexer. rxd

[~ Immediately add data

(6]
™ Do hot show this dialog again E

Figure 7-2. Creating a new project.

7.2.2 Loading data

Click on the add data icon to load input layers.

® _Untitled - ArcM ap - ArcView

J File Edit “iew |nzert Selection Toolz ‘wWindow Help

‘Dﬁﬂ§|é{:ﬁ>ﬂﬂﬁ|¢, 0.0 5 YA N S
| Spainayst > | Lo | [k @ 9§38 | L5 D mem @)K
Figure 7-3. Loading data.
Add Data
Icon

Add the three required input layers, BpS, S-Class, and landscape, as shown in
figure 7-3. You can also add any desired ancillary layers such as cities, roads, and
wildland-urban interface. Navigate to the directory where your data layers are
stored and select the appropriate layers to add.
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Look II__"| Inputs LI EJ E, ;’fw G

In this example, these
three data layers represent
the BpS, landscape, and
S-Class layers,
respectively.

Mame; II:ups; solazs: hucsz g .g?'-.l:li:l

Show of tupe, IDatasets and I__a_l,lers [=lwr) j Cancel |

Figure 7-4. Adding required input layers.

Select appropriate input from the Add Data dialog box.

Tip: You may see the following Create pyramids box at this point. If you
see one or more of these dialog boxes, click No to expedite processing.

Create pyramids for bps (2977 = 22!]3}_:. i EI

Thiz raster data source dogs not have pyramids. Pyramids allow for rapid dizplay at
wanng resolutions.

Pyramid building may take a few momets.
wwfould pou like to create pyramidz

Help | Yes Mo Cancel

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

Figure 7-5. Create pyramids dialog box.

Note: For ArcMap to run, the pathway and folder name containing your input
layers should not exceed ten characters in length and should not contain any
spaces, leading numbers, or special characters (such as *~! @#$)-+={ }[
JIN7<>,)
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Save your project and, if desired, rename the data frame to a more intuitive
name for your project by clicking the icon as shown in figure 7-6:

% _Untitled - ArcMap - ArcInfo

J Eile Edit View Insert Selection Tools Window Help

| spal st~ | Laver [ Hek|als sz s &)
*
|£3 2mem @S 35868

Al
2N

D& 4 BaX| oo s AR =il PARCECRTRRUE LU S W

—

Display ISDu[cal Selection s o4

>

[

I*]

‘Qrawin'g' *G)§?|D'$_'ﬂ||}@mial jI‘ID j B I U 2" &vii_v

[ [1a05600.62 1730656,01 Mete |

Figure 7-6. Rename project by clicking the Layers icon.

Save your ArcMap project with a file name of your choice.

Note: When naming your file, you do not need to include a file extension.

However, the file name should not exceed ten characters in length and should
not contain any spaces, leading numbers, or special characters (such as "~!

@#$N)-+={ [ I\?57< >, )

Tip: Convenient names might include a location, a run number, or perhaps
even an indication of the number of landscape levels analyzed (such as
SmithCr, scl, or scl_1).

Click on the Open FRCC Mapping Tool 2.1.0 icon from the FRCC Mapping
Tool toolbar as shown in figure 7-7:
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Click here to
start the FRCC —
Mapping Tool | @ | ﬂj

Figure 7-7. Launching the FRCC Mapping Tool.

The following dialog box (showing default selections) will appear after the FRCC
Mapping Tool has been launched:

FRLCC standard Landscape Mapping Tool 2.1.0 ﬂi‘

=l

Spatial Layer Attribute [Field)
et hianred) | =) 7
bk =

Lahdscape Level 3 =
[LLargest Awg Areal I J |

Biophyzical Setting : Il:lps j |Bps_m|:u:|e|

=
£
=
Succession Class isclass ;I ILaI:ueI ;I
3|

Inputs

Reference Condition T able

FathtPraject Folder ;
S patial Dutput Layers
[T SELECT ALL LAYERS

Landzcape Scale ! [T Landscape FRCEC [LandFRCLE)
[T Landscape Departure [LandDep]

Stratum Scale ; ¥ Stata FHEE'.[;StrataFFii:E]
[T Strata Departure [StataDiep)
Sclazs Scale ¥ Stand FRCC [StandFREC)

[T Sclass Departure [SclassDep)
[ Sclasz Relative &mount [SclazsFelbmt)
[T Sclass Percent Difference (SclassPctDiff)

B Cancel

Figure 7-8. FRCC Mapping Tool dialog box showing default selections.

This dialog box contains information necessary for:

e Selecting the appropriate reference condition table
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e Selecting the input layers and associated attributes that FRCC MT will
use for conducting the analysis

¢ Identifying the pathway and folder for the outputs of the run

e Selecting the desired output from among eight available output layers in
the Spatial Output Layers menu

7.2.3. Selecting a reference condition table

First select the appropriate reference condition table from the drop-down list as
shown in figure 7-9 below. Two sets of reference condition tables are included
when the FRCC Mapping Tool is installed. The first set (gb_Alaska,
gb_EastUS, and gb_WestUS) was developed for the Interagency FRCC
Guidebook (Hann and others 2004). The second set (ra_East and ra_West)
was developed for the Rapid Assessment phase of the LANDFIRE Project. Any
customized reference condition tables that have been developed locally must
first be imported into the FRCC Mapping Tool (details follow).
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FRCC Standard Landscape Mapping Tool 2.1.0 2%

Inputs

Reterence Cordition Table :
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Figure 7-9. Selecting a reference condition table.

Note: Reference condition tables are stored within the Reference Condition
Database, which is an Access database called refcon.mdb. The database is
located within the directory containing the FRCC Mapping Tool that was
selected during the installation process. If the default directory was selected as
recommended, the Access database can be found in CANIFTT\FRCC
Mapping Tool 2.1.0\Reference Conditions Database\refcon.mdb.
Navigate to C:ANIFTT\FRCC Mapping Tool 2.1.0\Reference
Conditions Database and double click on refcon.mdb to display the
default reference condition tables as shown above in figure 7-9.

If you do not wish to use the default tables, then you must import your own
customized reference condition table as follows:

I. Click on the Select Reference Condition Table drop-down list shown in
figure 7-10:
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Figure 7-10. Selecting a customized reference condition table.

2. When the following dialog box appears, click on the browse button to the
right of the Import table from box and navigate to the Access database
that contains the desired table. Use the drop-down button to the right of
the Import Table box to select the appropriate table contained within that
database. Click OK.
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Figure 7-11. Importing tables.

Navigate to the Reference
Conditions database used
by the Mapping Tool
(default path is recon.mdb)

You can rename the table when finished and your changes will be saved
automatically. You do not need to include a file extension when you name the
table. However, the name should not exceed ten characters in length and
should not contain any spaces, leading numbers, or special characters (such as

'~ @HM)-+={ L IN/< >, )

Note: If a Microsoft Security Warning appears, just click Open to proceed.
Then click OK to load the table into the FRCC Mapping Tool Reference
Condition Database. After a few seconds, you should see a pop-up message
indicating that the table was successfully loaded into the Reference Condition
Database. When you see that message, click OK again to finish the process.
The Reference Condition Database should be installed into a directory to which
the user has write access; that is, the directory should not be “read only”. Users
will not be able to import a new reference condition table if the directory is read

only.

7.2.4 Selecting input layers

Next, you will need to specify the landscape levels that you will be using.
Remember that these landscape levels correspond to the nested hierarchy (for
example, a layer containing subwatershed, watershed, and subbasin units) that
you are using in your analysis. The number of landscape levels used in the run
must match the LandscapeLevel field in the reference condition table that you
selected. For example, if three different levels are represented in the
Landscapelevel field of your selected reference condition table, then you
must use three levels when you make your run. Otherwise, output layers will
contain a large number of pixels classified as NoData. Alternatively, if you want
to assess departure using only a single landscape level, then all values in the

LandscapelLevel field must be “1”.
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Figure 7-12. Landscape-level field in the Reference Condition Table.

You must also select the appropriate layer and attribute to the right of
Landscape Level 1 in the dialog box. No entries are made for Landscape
Level 2 and Landscape Level 3 in the dialog box if only one landscape level is
used in the analysis. Remember that the landscape levels used in the analysis
must match those in the Landscapelevel field in the Reference Condition
Table. Refer to Chapter 3 for more information on landscape levels.

FRCC Standard Landscape Mapping Tool 2. i = 21 =l
Inputs
Reference Condition Table: lgl:u_'w'estLIS j il Three landscape

_ layers have been
Spatial Laper e K] selected in this

Landscape Level 1 ; example

[Smallestdag Area) ihuc:s g lHuc:_1 2 1

Landszape Level 2 =

[Mid &g dreal [hucs_g x| JHue 0

Landscape Leyvel 3

[Largest dwvig Areal ihucs_g IHUC—B .J

Figure 7-13. Dialog box with three landscape layers selected.

Both the Spatial Layer and Attribute (Field) drop-down boxes must be
populated as displayed below in figure 7-14. Remember that these Landscape
Levels correspond to the hierarchies you are using in your analysis. You may
use all three levels, but it is not necessary. There may be instances in which only
one or two levels may apply (see Chapter 3 for more information).
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Figure 7-14. Example of populated dialog box.

In this example, three Landscape Levels have been selected because we are
working with a tri-level nested hierarchy of landscape units, ranging from
multiple subwatersheds to a single subbasin encompassing the entire analysis
area. Only one spatial layer has been chosen for the analysis (hucs_g).
However, the selected layer (hucs_g) has three different attributes (Huc_12,
Huc_10, and Huc_8) which correspond to landscape levels 1, 2, and 3,
respectively. An alternative approach would be to use three unique layers to
denote each of the landscape levels used in the analysis. Note, however, that
this approach can sometimes lead to problems resulting from limitations of
ArcMap. When ArcMap attempts to combine the five layers (in this example,
Huc_12, Huc_10, Huc_8, SClass, and BpS), the software conducts an
internal test to evaluate the potential number of unique combinations. An error
message will appear if the software determines that there could be more than 10
million possible combinations. This error message is commonly misleading as
there may not actually be 10 million possible combinations between the five
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layers. This inconsistency results from the fact that the software test is based
largely on grid values rather than on the actual number of unique values.

For example, assume that an analysis area has three landscapes with values of
1000, 2000, and 3000. The software will determine that there are actually
3,000 landscapes instead of three landscapes. The likelihood of this problem
occurring is substantially reduced by using a single layer containing individual
attributes for the landscape levels. Furthermore, using a single layer will ensure
that the multiple landscape levels are nested. Consequently, we recommend
using a single layer that contains multiple attributes to denote the different
landscape levels (see fig. 7-12).

Note: We strongly recommend storing all input layers on the computer’s local
hard drive. Performance time is slowed down substantially if layers are stored
on a network drive.

Next select the appropriate BpS layer (labeled as Biophysical Setting and
displayed under Spatial Layer) and associated Attribute (Field) from the
drop-down boxes as displayed in figure 7-15 below.

Note: The attribute that is selected from the BpS layer must match the
BpS_Model field in the Reference Condition Table. Departure indices will be
derived only for those BpS codes that coincide with the Spatial Layer as defined
in the dialog box and the Reference Condition Table.
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Figure 7-15. Relationships between the dialog box, the value attribute table of the BpS layer, and the Reference
Condition Table.

Note: BpS and S-Class raster names should not exceed ten characters in
length and should not contain any spaces, leading numbers, or special
characters (such as “~! @#$N)-+={ }[ ]|\?/;;"< >, ).
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Next, select the S-Class layer and attribute from the drop-down boxes as
displayed below in figure 7-16. In this example, the attribute Label contains the
S-Class codes A, B, C, D, E, and U, which the Mapping Tool then links to the
selected reference condition table.
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Figure 7-16. Selecting S-Class layer and associated attribute.

7.2.5 Selecting output layers
The next step is to select an output path and an appropriate folder name for

storing the outputs of your run. The folder will be located within the pathway
identified under the Path\Project Folder as shown below in figure 7-17.
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Figure 7-17. Selecting output path and folder name.

Tip: Make sure there are no spaces in the path, as shown above.

In this example, all outputs will be stored within a folder labeled run| that will be
located in C:\WorkSpace\Projectl. In addition to the output grids, the FRCC
Mapping Tool will create at least one and potentially three folders within the
output folder. A folder denoted as RasterLayers contains layer files for each
of the output grids. A layer file maintains an assigned legend when loaded into
an ArcMap project. Two additional folders are created if the Mapping Tool
creates new BpS or S-Class grids by deleting classes that do not correspond to
the Reference Condition Table. These new grids are stored in a folder labeled
CleanRasters. A Logs folder containing text files identifying the biophysical
settings and succession classes that do not match the Reference Condition Table
is also created.

Tip: Clean rasters can be saved and used in place of the original BpS and S-
Class rasters.
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Note: We strongly recommend that users store their outputs on their local
hard drives. The following problems may occur when users try to store their
outputs on a network server:

e Performance (runtime) will be substantially slower

e The server may time out preventing file transport

e Permission problems will prevent file transport

e Overly long paths may exceed ESRI’s limitation

e Special characters (e.g., ~ @#$%"&*()-+={}[1"";|V,.? , etc.) , leading
numbers, or spaces in the path will cause run failure

Note: The name of the output folder should not exceed ten characters in
length and should not contain any spaces, leading numbers, or special
characters (such as “~! @#$N()-+={ }[ J|\?/;"< >, )

Finally, you will need to select the desired spatial output layers. Simply check
the boxes to the left of the output layers that you would like to analyze as
shown below in figure 7-18. Two output layers, StrataFRCC and
StandFRCC, are checked by default since they seem to be of greatest interest
to users. See Chapter 5 for more information about output layers.
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Figure 7-18. Check the boxes to the left of the output layers that you
would like to analyze.

7.2.6 Running the tool

When finished with your selections, click OK and wait for the run to complete.
You will see an active progress bar at the bottom of the dialog box (fig. 7-19)
indicating that your run is in progress. The run may take a few minutes.

69



Fire Regime Condition Class Mapping Tool User’s Guide Chapter 7

FRCC Standard Landscape Mapping Tool 208 21 x|

Inputs

Rafererice Conditin Table : IEI'I'_”'J"-“”ESH-IS _:! {%Tﬁl

Spatial Layer Attrbute [Field)

Landzcape:bevel 1 = =
[Smallest &g Areal !hucs_g ..—I IH uc_12 .—]
Landscape Lewel 2 o=
Mid Avg Area] | ;hucs_g _‘ lHuc_1 0 j
Landscape Leval 3 =
[Largestisg Arsal ihucs_g ...J IH uc_8 :.-I
Biophysical Setting - 1|:l|:|3 j IB ps_miode] ;I
Succezzion Class: isclass ﬂ ILaI:ueI j
FathFroject Folder; E:'\wurkspaceHF’rDiect1 @

Spatial Output | apers
[V LMSELECT ALL LAYERS

Landscape Scale | ¥ Landseape FREE [LandFREE)
¥ Landseape Departure [LandDep]

Stratum Seale [¥ Shata FRCC [ShataFRCC)
V¥ Shata Departure [St'_reit'eiDé;p]
Selazs Scals: ¥ Stand FREC [StandFREC)

¥ Sclass Departure |SclaszsDep)
¥ Sclass Relative Amount {SclassRelbmt]
¥ Sclasz Percent Ditference [SclassPotDiff)

A

oK. Caricel

Figure 7-19. Progress bar indicate that software is running.

After all selections have been made, the FRCC Mapping Tool performs an error
checking routine to identify any discrepancies between the biophysical settings in
the Spatial Layer and biophysical settings in the Reference Condition Table.

The pop-up window in figure 7-20 will appear when none of the biophysical
settings in the BpS layer coincide with those in the Reference Condition Table.
This may occur if you inadvertently selected the wrong reference condition
table, selected an incorrect attribute for the BpS layer, or if the reference
condition table is structured incorrectly.
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Incorrect Refcon Table, BpS raster or BpS i 5[

The refoon table that yvou selecked does nok have the appropriate
struckure/Format, or it does not contain BpS's that coincide with

the Bps laver, Please restructure the refoon kable, select a different
refcon table, select a different BpS laver or select a different
attribute in the BpS laver.

Figure 7-20. Error message indicating that none of the biophysical settings
in the BpS layer correspond with those in the reference condition table.

If only a few biophysical settings in the Spatial Layer do not match those in the
Reference Condition Table, then the following pop-up window (fig. 7-21) will
appear. Follow the instructions in the dialog box and click on OK if you want
the Mapping Tool to create a new BpS grid. This process will create a new grid
in which the biophysical settings that do not correspond to biophysical settings
in the Reference Condition Table have been removed. The new BpS grid will
have the same name as the original BpS grid with the addition of a “_c” at the
end. The Mapping Tool will then use the new grid as the BpS input layer and
continue the run. Click Cancel if you want to stop the run and manually edit

the BpS layer or Reference Condition Table.

BpS Missing from Refcon Table! e il

Some of the BpS Modelz that exist in the BpS layer are mizzing from the selected
& refcon table, These BpS's should either be removed from the BpS layer,
or be added to the Refcon table. These BpS can be found in

C:hfztphfosterautdhlagshBpsMotinB efconT able. bt

Click OF. if you want the Mapping Tool to automatically create a new BpS
layer from which these BpS's have been removed. The Mapping Toal will then
complete the run uzing the new BpS laver. The new BpS layer can be found in

C:AfstmphfosteroutdhCleant aszters.

Click Cancel to stop the run if you want to add these BEpS's to the refcon table,
ar if pau want ko manually edit the BpS laver vourself.

] Cancel

Figure 7-21. Error message indicating that some of the biophysical settings in the BpS
layer do not correspond with those in the reference condition table.

The error message displayed above commonly occurs when there are
biophysical settings within the BpS layer that lack reference conditions. Typically,

71



Fire Regime Condition Class Mapping Tool User’s Guide Chapter 7

these are anthropogenic classes, such as agricultural and urban types, but they
may include natural types, such as sparsely vegetated areas, rock, barren, water,
and snow/ice.

The following error message will appear after clicking on OK if the selected
attribute in the S-Class layer includes any classes other than A, B, C, D, E, or
uU:

Mon Sclass classes in attribute tablet x|

The Sclazz laver containg more than & claszes. These estra claszes should be
& remaved fram the Sclazs layer before proceeding.
& list of the Sclaszes and other claszes can be found in

C:hztmphgathout2hLogzhSclazsh asterClazsM ames. tat.

Click OF. if pou want the kMapping Toaol to automatically create a new Sclazs
layer from which the extra claszes have been removed. The Mapping Tool
will then complete the win using the new Sclazs layer. The new Sclass layer
can be found in

C: M\ atmphoathout2CleanB asters.

Click Cancel to stop and remove these extra lavers manually from the Sclazs
layer pourzelf.

Figure 7-22. Error message indicating that layers other than the six succession classes
(A, B, C, D, E, U) have been included.

The error shown above typically occurs when the S-Class layer includes
anthropogenic classes (such as agriculture and urban) or naturally occurring
classes that do not necessarily reflect the state of succession (such as sparsely
vegetated, rock, barren, water, snow/ice). Click OK if you want the Mapping
Tool to create a new S-Class layer that contains only classes denoted as A, B,
C, D, E, and U. The new S-Class layer will have the same name as the original
S-Class layer with the addition of “_c” at the end of the name. The Mapping
Tool will then use the newly created S-Class layer as an input and will continue
to process the run. Click Cancel if you want to cancel the run and edit the S-
Class layer-.

As your run progresses, each selected output layer will be added automatically
to your ArcMap project and will be visible in ArcMap’s Table of Contents. In
addition, several tables from the Access database will be loaded into your Table
of Contents. However, you must click on the Source tab located at the bottom
of the Table of Contents to view the tables. These output tables may prove
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useful for diagnosing some data problems. To open the table, right click on the
table’s name and select Open from the context menu.

Difplay | Saurce | Seletion |
N y 4

| paomr~—h") @[ O~ A ~ 7% [0

Figure 7-23. Click on Source tab to view

tables.

These same tables are included in the Access database located in the output
folder and are used to derive the spatial outputs.
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Click on the Source
tab to see tabular
outputs and to see
full pathway where
outputs are stored

When the Mapping Tool run has finished, the dialog box will automatically close
and the new output layers will appear in the Table of Contents.
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Save your results.
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Chapter 8: Troubleshooting FRCC MT - Common
Errors, Symptoms, and Solutions

8.1 Data quality
8.1.1 Output error related to the S-Class layer
8.1.2 Output error related to the BpS layer
8.1.3 Output error related to the Reference Condition Table
8.1.4 Output error related to landscape scale
8.2 Landscape patterns
8.3 Naming conventions
8.4 Reference Condition Database

8.1 Data quality

The output layers derived by the FRCC Mapping Tool can be only as accurate as the
input data used to derive them. If any of the output layers seem questionable, the
problem can often be diagnosed by comparing the output layers to the input data.
Problems with the input data often go unnoticed until concerns are raised about the
outputs. Experience to date with FRCC MT suggests that there are four primary
sources of output error:

I. The S-Class layer does not adequately reflect conditions on the ground

2. The BpS Class layer does not adequately reflect conditions on the ground

3. The Reference Condition Table does not adequately reflect the BpS model,
or the BpS model does not adequately reflect the historical range of variation
for the assessment area

4. An inappropriate landscape scale was used to assess the composition of
succession classes for a given BpS or group of biophysical settings

8.1.1 Output error related to the S-Class layer

FRCC MT outputs seem to be most sensitive to the S-Class layer. Subtle
changes in the classification of succession classes will often change the output
layers substantially. Succession classes are commonly assigned by using canopy
cover as one of the discriminating variables. Small changes to the canopy cover
thresholds may substantially change the composition of succession classes within
a BpS, resulting in dramatic changes to any of the departure metrics. For
example, it may be problematic if a canopy cover threshold of 40 percent was
used in the model to distinguish open from closed classes, but the only canopy
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cover layer that is available for deriving succession classes has been grouped into
classes with thresholds of 25 and 60 percent cover.

In addition, deriving an S-Class layer using remote sensing data can be
particularly difficult. Thresholds defined in BpS models and used to develop
succession classes are often based on field estimates of canopy cover, rather
than on remotely sensed data. Ground-based estimates of canopy cover may
not coincide with satellite-based estimates and, consequently, the S-Class layer
may be biased towards either more open or more closed classes. Mapping the
“Uncharacteristic” S-Class with remotely sensed data alone can also be
problematic due to limits in data resolution. As a result, uncharacteristic
conditions such as the presence of exotic species or lack of large-diameter trees
can be particularly difficult to detect.

Moreover, in some cases, the S-Class characteristics contained within a BpS
model may have been inadequately defined or mapped. Diagnosing a possible
problem with the output layers is best conducted by overlaying that output with
the BpS and S-Class input layers.

8.1.2 Output error related to the BpS layer

Remember that interpretation of succession classes depends on the BpS in which
they occur. Therefore, the S-Class layer cannot be used independently of the
BpS layer. We recommend using a single spatial layer that contains attributes for
both the BpS and S-Class layers. Use of a single layer to depict both attributes
will help ensure that the succession classes are indeed nested within biophysical
settings.

If the BpS and S-Class layers do not seem reasonable, you should examine the
process that was used to derive these layers. For example, if the S-Class layer
seems unreasonable, the problem may be attributed to the canopy cover layer
that was used to classify succession classes. An inaccurate canopy cover layer
can result in an inaccurate S-Class layer, which can, in turn, result in an
inaccurate departure layer. It is imperative that you completely understand the
limitations of the input data for deriving departure metrics. This understanding
can help you develop improvements for deriving the BpS and S-Class layers.

8.1.3 Output error related to the Reference Condition Table

If both the BpS and S-Class layers seem reasonable, the next troubleshooting
step is to examine the Reference Condition Table. Remember that reference
conditions depict the midpoint of the “historical range of variation” as
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characterized by succession and disturbance simulation models. Although
modeling errors are always a concern, errors can also occur while transcribing
model outputs to the Reference Condition Table, especially if the information is
entered manually (for example, typographical errors). Carefully proofread the
Reference Condition Table to ensure that the composition of succession classes
seems reasonable for a given BpS and that it matches model descriptions. Those
using the FRCC Mapping Tool should have a thorough understanding of the BpS
models.

8.1.4 Output error related to landscape scale

Lastly, review the landscape levels used to derive the output layers. The
compilation of reference conditions and departure indices are scale-dependent;
that is, values are, in part, dictated by the geographic extent of the reporting unit
— the unit used to derive composition. The most appropriate-sized landscape is
the smallest landscape in which the full expression of succession classes would
be observed under the natural disturbance regime.

In theory, the smaller the reporting unit, the greater the likelihood that you will
obtain higher departure values. (As reporting units get smaller and smaller, the
probability of detecting the optimum S-Class composition decreases).
Conversely, use of reporting units that are inappropriately small will often
produce departure metrics that are too high. We recommend evaluating the
departure metrics for sensitivity to changes in reporting unit or landscape size.
To do this, complete three different FRCC MT runs using a single landscape level
to assess departure. Use a different landscape for each of the runs (for example,
subbasin, watershed, and subwatershed). If the outputs vary dramatically, you
should critically evaluate which landscape level is most appropriate for estimating
departure. If the results do not vary substantially, then any unexpected outputs
are probably not caused by use of an inappropriate analysis scale.

8.2 Landscape patterns

The FRCC Mapping Tool does not assess landscape patterns such as the departure in
patch size and arrangement from that of reference conditions. Consequently, an
analysis produced by the FRCC Mapping Tool may underestimate departure if current
patterns are substantially different from historical patterns. In such cases, it may be
advisable to supplement FRCC MT results with information obtained from other
sources that address landscape patterns, such as fire history studies.
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8.3 Naming conventions

Several problems associated with the FRCC Mapping Tool can be attributed to the
improper naming of files and folders. Special characters, spaces, and leading numbers
should not be used as part of a file or folder name. This rule applies to pathways used
for data inputs and outputs as well as to Access databases and tables.

8.4 Reference Condition Database

The most common problems encountered while using the FRCC Mapping Tool are
typically associated with the Reference Condition Database. Most errors are related to
the following:

e The design of the Reference Condition Table must match the criteria specified in
Chapter 3 table 3-1

e The name of the Reference Condition Table cannot contain spaces or special
characters and should be ten characters or fewer in length

e The values in the Landscape Level field of the Reference Condition Table must
correspond to the landscape levels used for the analysis. Often, one landscape
level is selected, but users forget to change the Reference Condition Table so
that the Landscape Level field contains only the value 1.

To report a bug, please contact helpdesk@niftt.gov.
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Appendix B: Fire Regime Condition Classes

Class

Description

Fire regimes are within the natural or historical range of variation and
risk of losing key ecosystem components is low. Vegetation attributes
(composition and structure) are intact and functioning.

Fire regimes have been moderately altered. Risk of losing key
ecosystem components is moderate. Fire frequencies may have
departed by one or more return intervals (either increased or
decreased), potentially resulting in moderate changes in fire and
vegetation attributes.

Fire regimes have been substantially altered. Risk of losing key
ecosystem components is high. Fire frequencies may have departed
by multiple return intervals, potentially resulting in dramatic changes
in fire size, fire intensity and severity as well as landscape patterns.
Vegetation attributes have been substantially altered.
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Appendix C: Fire Regime Groups

Appendix C

Group Frequency Severity
I 0 — 35 years Low to mixed
Il 0 — 35 years Replacement
11 35— 200 years Low to mixed
v 35 — 200 years Replacement
\% 200+ years Any severity
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