Chapter 4 - MULTI-SCALE FIRE REGIME CONDITION CLASS MAPPING TOOL GUIDE

The purpose of this chapter is to describe the Multi-scale Fire Regime Condition Class (FRCC) Mapping Tool and to explain its function and outputs. This chapter will also direct the user on the Mapping Tool’s installation and use.  In essence, the Mapping Tool produces a multitude of spatial layers that correspond to the attributes derived by the FRCC field methods described in Chapter 3.  Users of the Mapping Tool should be certified users of the FRCC Field Methods (see Chapter 3) as well as have an understanding of geographic information systems (GIS), including experience using raster data and ArcMap.  At this time, the Mapping Tool assesses only the departure of vegetation-fuel classes; it does not derive Fire Regime Condition Class (FRCC) as we do not currently have the methodology to map departures of fire frequency or of fire severity. Note that this chapter is in the beta-test stage, and your suggestions for improvement are welcomed (helpdesk@frcc.gov).
Overview
The Mapping Tool uses three input layers to produce six output layers, shown in table 4-1 below.  In addition, the Mapping Tool produces a report that indicates the amount of acres in each vegetation-fuel class that would have to be converted to some other class if the management objective was to mimic the reference conditions of a BpS.
Table 4-1.  FRCC Mapping Tool inputs and outputs                                                                                                       

	Inputs
	Outputs

	Biophysical Settings (BpSs)
	


	Vegetation-fuel classes 
	Stratum Vegetation-fuel class percent difference

	Landscape reporting units
	Stratum Vegetation-fuel class relative amount 

	
	Stratum Vegetation-fuel class departure 

	
	Vegetation-fuel condition class: stand level

	
	Stratum Vegetation-fuel condition class 

	
	Landscape departure 


Input Layers

The Mapping Tool derives a suite of FRCC-related attributes from three existing input layers. The source of these input layers is not important to the Mapping Tool and can range from field-level data to remotely-sensed data. 
Biophysical Settings (BpSs) - the combination of soils, climate, and topography that dictates the composition of the resulting plant communities and natural disturbance regimes. The Mapping Tool requires a BpS layer as this provides the framework by which the reference conditions were derived and characterized.

Vegetation-fuel classes - the successional states that may occur within a BpS influenced by natural disturbance regimes.  These can also be thought of as a combination of cover type (early-seral, mid-seral, and late-seral) and structural type (open or closed).  The Mapping Tool compares the existing composition of vegetation-fuel classes for each BpS with the corresponding reference condition of each class.  
Landscape Reporting Units - a hierarchy including three different levels of landscape sizes (for example, subwatershed, watershed, and subbasin) is used by the Mapping Tool to derive the composition of vegetation-fuel classes for each BpS.  Although most users will typically use only one size of reporting unit, the option to use varying landscape sizes is presented because different BpSs may be dominated by different fire regimes, which, in turn, vary by the size of their typical disturbances.  Note: we recommend that the more advanced option of using multiple reporting units be used only by the “skilled” user because doing so adds a level of complexity to the outputs. 
The Mapping Tool combines these 3 input layers and then compares the resultant output to a set of reference conditions.  The Mapping Tool stores the reference condition information in a default data table (automatically loaded when the Tool is installed) that contains three pieces of information: 
· a list of BpSs associated with the particular analysis area, 
· the BpSs’ respective reference condition data (the historical composition of vegetation-fuel classes), and 
· the appropriately-sized landscape (or reporting unit) within which to compare the existing composition of vegetation-fuel classes to the historical reference conditions.  
Users can draw from the reference condition default values in the Reference Condition Characteristic (RCC) tables or may opt to develop a custom table of reference conditions (addressed later in this chapter) that they feel better addresses the historical range of variability for their local area.
Output Layers
Stratum Vegetation-fuel Class Percent Difference
The “percent difference” represents the contrast between the existing condition of a vegetation-fuel class and the reference condition of that class.  A positive value indicates that a particular vegetation-fuel class is over-represented on the landscape (compared to the reference condition amount), whereas a negative value signifies that the class is under-represented on the landscape.  Of all the indices produced by the Mapping Tool, the Percent Difference output provides the most detailed information about the status of a vegetation-fuel class.  
Stratum Vegetation-fuel Class Relative Amount
This output also indicates whether the existing amount of a vegetation-fuel class is under- or over-represented on the landscape in respect to the reference conditions. Unlike the more specific Percent Difference, however, Relative amount classifies the Percent Difference into more general categories (see fig. 4-1 below).  Although some information is lost when a continuous variable is classified into categories, classification reduces its complexity (for example, five classes can be much easier to deal with than a variable with values ranging from 0 to 100 percent).    
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Vegetation-Fuel Condition Class: Stand-Level
This output is yet another representation of the contrast between the existing condition of a vegetation-fuel class and the reference condition of that class. Stand-level veg-fuel condition class is also a further classification, categorizing Relative Amount into yet broader classes (see table 4-2). The primary purpose of the stand-level veg-fuel condition class is to facilitate FRCC reporting for projects that target individual stands (areas not meeting the definition of an entire landscape).  

Table 4-2 Derivation of stand-level vegetation-fuel condition class
	Stratum Veg-fuel Class Percent Difference (%)
	Stratum Veg-fuel Classes

Relative Amount Categories
	Stand-level Veg-fuel Condition Class

	<25
	Similar, under-represented, trace
	1

	>25 percent and <75 
	Over-represented
	2

	>75
	Abundant
	3


Stratum Vegetation-Fuel Class Departure
This output also signifies the departure of the existing condition of the vegetation-fuel classes from that of the reference condition but across all vegetation-fuel classes within a BpS.  It represents a continuous variable with values ranging between 0 (completely departed) and 100 (no departure). 
Stratum Vegetation-Fuel Condition Class
The vegetation-fuel condition class is a classification of the more specific vegetation-fuel class departure (table 4-3) .  The classes of 1, 2, and 3 represent a low, moderate, and high departure from historical conditions, respectively.  Again, although some information is lost in the classification, the categories can simplify use. (Note: In Chapter 3, the Stratum Vegetation-Fuel Condition Class represents one-half of the algorithm that derives FRCC, the other half being the Fire Frequency-Severity Departure.)
Table 4-3.  Derivation of stratum vegetation-fuel condition class
	Stratum Veg-fuel Class
Departure (%)
	Stratum Veg-fuel

Condition Class

	≤33
	1

	>33 to 66
	2

	>66
	3


Landscape Departure
The landscape departure index is a depiction of the veg-fuel condition departure from reference conditions of all BpSs across the entire landscape or reporting unit and is derived through an area-weighted average. In essence, it is a “big picture” view of the strata veg-fuel condition classes combined. Note: this output is not included in Chapter 3.  

Reports
The reporting function of the Mapping Tool was developed to assist land managers with identifying what would need to be accomplished on the ground if they had an objective to mimic the reference conditions.   The Mapping Tool uses an algorithm that first computes the acreage of each vegetation-fuel class that should occur on the landscape according to the reference condition.  It then subtracts the existing acreage of each vegetation-fuel class that occurs on the landscape.  The resulting value indicates the amount of change (expressed in acres)  that would be necessary if  the reference condition was to be achieved on a landscape.  Positive values indicate that acres should be recruited into a given class, whereas negative values indicate that acres should be converted into some other class.  

GETTING STARTED

System Requirements

· Platform:  PC-Intel

· Processor:  800 MHz

· Memory:  256 MB RAM

· Space:  30 MB free disk space

· Microsoft Windows 2000 or Windows XP

· Microsoft Access 2000 or greater 

· ArcMap 8.3 and Spatial Analyst
Installation
The CD (or file obtained from the Internet) 
contains a Windows Installer Package (FRCCSetup.msi) that will automatically load the software programs “dotnetfx” and “mdac” (if they are not already loaded on your computer) and the Mapping Tool software.  

Double click on FRCCSetup.msi to install the Mapping Tool software.
Data Preparation

As mentioned in the Overview, three raster data sets (sometimes referred to as grids) are required to run the Mapping Tool: a layer depicting biophysical settings (BpSs), a layer depicting vegetation-fuel classes, and a layer denoting the landscape size level (geographic unit) used for reporting purposes.  As there are a myriad of methods and scales by which the base layers could be derived, this chapter will not teach users a process for developing the layers.  Instead, this chapter will describe the necessary steps to format the data for use with the Mapping Tool. 

There are three major requirements for the input data:  

· The input layers must all be in a raster format 

· The input layers must all have the same projection

· The input layers must all have the same geographic extent (they should be clipped to the analysis area using the same boundary file)


The user has the option of inputting either three base layers OR one base layer containing all three attributes (BpS, vegetation-fuel class, and the reporting level for deriving composition).

Biophysical Settings
First, the BpS codes used must match those of the reference condition table. Second, as stated in the Overview, The Mapping Tool stores the reference condition information in a default data table. The codes in this table are the same as those in the national Reference Condition Characteristics (RCC) tables
. Departure indices will only be derived for those BpSs that are common to both the spatial layer and the reference condition table. That is, it is important that all of the BpSs codes used in the raster layer match the BpS codes in the reference condition data table if departure estimates are to be calculated.  Similarly, if the user opts to create a custom reference condition data table, the BpS codes must match the codes therein.  The Map Tool has an error checking routine to ensure that all BpSs represented in the spatial layer are also present in the reference condition table.  Consequently, the Map Tool will “error out” if the spatial layer contains a BpS that is not contained in the reference condition table
.   For example, some areas, such as agricultural or urban lands, are typically excluded form the departure calculations.  There may also be BpSs located in analysis area that currently do not have valid reference conditions such as alpine and riparian cover types.  If these types are to be excluded from the analysis, they should not be represented in the spatial layer
.

The following figure is an example of a value attribute table for a typical BpS grid.
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Vegetation-Fuel Classes

The vegetation-fuel class grid contains the successional state information for each BpS.  Consequently, the vegetation-fuel classes must be nested within their appropriate BpS Typically, the vegetation-fuel class data must be derived from a combination of other vegetation spatial layers (e.g., dominance type (or cover type); size class; and/or canopy cover). Therefore, to ensure that the vegetation-fuel classes are nested within the appropriate BpS, we recommend that the user combine the BpS spatial layer with the appropriate vegetation layers prior to assigning a vegetation-fuel class.  Another advantage to combining the BpS layer with the vegetation layers is that the user can check for nonsensical combinations should be corrected.  For example, having a tree size class for an area represented by a shrub BpS.   

However it is derived, the vegetation-fuel class layer must have an attribute that contains the following values: “a”, “b”, “c”, “d”, “e”, or “u” (e.g., early-seral, mid-seral closed, mid-seral open, late-seral open, late-seral closed, and uncharacteristic, respectively).  Note:  the vegetation-fuel codes must match those in the reference condition table.  

The following figure is an example of a typical value attribute for a vegetation-fuel grid.
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Landscape Reporting Levels

The adequate size of an area necessary for mapping FRCC is dependent upon the mix of historical fire regimes which dominate a particular analysis area.  A general rule-of-thumb is that the landscape unit should be large enough to encompass 90 percent of the historical variability (i.e., HRV).  In general, larger areas are necessary for infrequent stand-replacement regimes whereas smaller areas may be suitable for more frequent and lower severity regimes.  However, as a minimum, the geographic extent of the smallest landscape should exceed 1500 acres in size. 
  

A nested hierarchy of up to 3 landscape size levels (geographic units) is used by the Mapping Tool to derive the composition of vegetation-fuel classes for each BpS (Fig. X).  Although the Mapping Tool can use up to 3 individual grids; one representing each level of the hierarchy, we recommend that all levels are contained within a single grid.  Using this technique, the user can be assured that the hierarchy is indeed nested within each other.  

[image: image4.png]



Figure X.  Example of a nested hierarchy of landscapes containing 3 levels of watersheds.

It is conceivable that only a single landscape would be necessary for project-level analyses.  In this case, the landscape layer would only need to contain one attribute that would have a single value representing the landscape of interest.  Furthermore, the single  landscape might actually serve as the project boundary.   For small analysis areas, or for an analysis area that is dominated by Fire Regime Group I, the landscape layer would again only contain one attribute, but in this case, this one attribute could contain multiple values (e.g., multiple subwatersheds).  More complicated analyses involving large geographic extents comprised by a variety of fire regimes (e.g., Fire Regime Groups I, III, IV, and V) would require a landscape layer that had multiple attributes (i.e., a separate attribute for each landscape level) containing many values.  .  For example, let us assume that a user is interested in using watershed delineations for their landscapes.  The landscape grid must then contain a separate item for subwatersheds (e.g., HUC6)to assess Fire Regime Group I, watersheds (e.g., HUC5) to assess Fire Regime Group III; and subbasins (e.g., HUC4) to assess Fire Regime Groups IV and V.  

The following figure is an example of a value attribute table for an analysis requiring multiple landscape levels.
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The user must also be able to identify the rank order of their landscapes going from small, to moderate, to large (e.g., 1, 2, and 3, respectively).  These values need to correspond with the hierarchy values found within the reference condition table.  



Adding the Mapping Tool Command to an Existing Toolbar
1. Open up an ArcMap document

2. Select “Tools”

3. Select “Customize”

4. Select the “Commands” tab

5. Scroll down through the “Categories” and select “FRCC”

6. Click and drag the Mapping Tool icon (in the “Commands” window) up to the toolbar of your choice.  This icon represents the shortcut to start the FRCC Mapping Tool.
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Running the Mapping Tool

1. Open up an ArcMap document

2. Load the input layers

3. Select the Mapping Tool shortcut [image: image7.bmp]   
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The following is an example of the dialogue box that will appear after the Mapping Tool is initialized.  In the dialogue box, the user must:

1. Select which data layers and which attributes of those data layers contain the information pertaining to:
a. the landscape reporting levels, 
b. the BpSs, and 
c. the vegetation-fuel classes.  

In addition, the user must select:

2. The appropriate reference condition table, and 

3. An output pathway (location) in
 which the output data is to be stored, and 

4. A file name by which to identify the data.  


These various steps are explained below. 



[image: image9.png]~=loix|
FRCC Mapping Tool

Inputs
Spatial Layer Atibute (Fiekd)

Repotlevell  [umpahucs < Fuck =
(Smalest Urif

I Iy (N I |
(Wedium Unit)

I I (N E— |
(Largest Unit)

Bps [wiipzbps < Bes E
VegFuelClass — [umpzvaflz < [Veghuelz |
Reference Conditon Table  [Custom |

Outputs
Path [o:Mfstmp.
2 |Browse

o T —





Figure X.  Mapping Tool dialogue box using one landscape level.

4.  Select the Landscape Reporting Levels

The landscape reporting levels (report levels in above figure) correspond to the landscape hierarchy and are numbered 1 through 3 (small to large geographic areas, respectively).  For the first example (Fig. X), let us assume that we are only interested in using a single landscape level as a reporting unit.

a. Select the spatial layer containing the landscape information.  For this example, the landscape data is contained in a spatial layer called “wmpzhucs”.

b. Select the appropriate attribute from the landscape layer for which composition will be assessed.  In this example the attribute is called “HUC6”. 

As a more complicated example (Fig. X), let us assume that our analysis area is relatively large and is comprised by Fire Regime Groups I, III, and IV.  Consequently, we are interested in using 3 landscape levels to assess composition.  Moreover, we want to use the HUC6 data as our smallest units for assessing Fire Regime Group I, HUC5 data as our next largest units for assessing Fire Regime Group III, and HUC4 data as our largest reporting units for assessing Fire Regime Group IV.  For this example, we have a single landscape layer that contains all 3 levels of the landscape hierarchy.
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Figure X.  Example of Mapping Tool dialogue box using 3 landscape levels.

a. Select “Report Level 1”.  We select the spatial layer named “wmpzhucs” and the attribute called “HUC6 to represent the smallest level of the hierarchy.

b. Select “Report Level 2”.  Since the entire landscape hierarchy is contained in a single grid, we again select the layer named “wmpzhucs”.  However, in this case, we select “HUC5” as the attribute that represents the intermediate-sized reporting unit.

c. Select “Report Level 3”.  Again, we select “wmpzhucs” as the layer containing the landscape information.  However, the attribute called “HUC4” represents the largest level of the hierarchy.


5.  Select the biophysical setting information (BpS)
a. Select the BpS layer.  In the above example, “bpswmpz” is the spatial layer containing the BpS data.

b. Select the appropriate attribute in the BpS layer.  The attribute in the “bpswmpz” layer that matches the reference condition table is called “BpS”.

6.  Select the vegetation-fuel class information.

a.  Select the vegetion-fuel class layer.  In our example, “wmpzvgfl2” is the spatial layer that contains the vegetation-fuel data.

b. Select the appropriate attribute in the vegetation-fuel layer.  The attribute in the “wmpzvgfl2” layer that corresponds to the reference condition table is  called “vegfuel2”..

7.  Select the appropriate Reference Condition Table from the drop down menu.

Currently, there are three reference condition tables available: Alaska; Western U.S.; and “Custom”.  A reference condition table for the eastern U.S. will be included as soon as it becomes available.

Developing a Custom Reference Condition Table.

Several options are available for those users that wish to develop a “custom” reference condition table for their local area.  If the user only wants to develop a “custom” table that is very similar to one of the default tables, then the best approach is to:

a. Locate the table within the Microsoft Access Database that was loaded during the installation process.  The Access Database is located within the same directory that contains the Mapping Tool.  The default directory for installation is c:\Program Files\ FRCC.  Within that directory, you will find an Access Database named refcon.mdb.  If you open that database, you will find 3 tables: “Alaska”, “West”, and “Custom”.  

b. Copy the desired table and paste it in the Custom table.  

c. Then edit away.  Your Custom table will be automatically saved when you close Access.  

If the default tables are of little use as a starting point, the user can start from scratch by: 

a.  Open up the Custom table in the Access Database,  and 

b.  Enter the desired BpSs and reference condition values.  

Note: For either options presented above, do not change the structure of the existing Custom table.  Users can make changes to the Custom table by either editing the table within Microsoft Access or by editing it within the Mapping Tool.  To edit the Custom table within the Mapping Tool, click on the editor icon to the right of the reference condition table drop down menu ([image: image11.bmp]).   Clicking on the icon will open up the Custom table.  Edit the desired values and hit enter.  Your changes will be automatically saved.
8.  Identify the pathway for storing the output data.  

9.  Select a file name. The mapping tool will automatically create a folder identified by the “File Name” that will be located within the pathway identified above.  All output layers will be stored within this folder, including a spreadsheet, identified by the “File Name”, and a “master” grid identified by the “File Name”.  The “master” grid contains all of the output data.  All of the other grids are derived from the “master” grid.  With the exception of the  ”master” grid, all output grids have only one attribute besides the typical “value” and “count”.  These attributes have the same name as their respective layers.

Outputs:

	Name
	Description


	<file name>
	Master grid containing all data.

	Pctdiff
	Vegetation-fuel classes percent difference

	Relamt
	Vegetation-fuel class relative amount

	Depart
	Vegetation departure of BpS.

	Condcls
	Vegetation condition class of BpS.

	Stdcc
	Stand condition class.

	Landdep
	Landscape departure.


Interpreting the Results
One way to interpret the spatial outputs is to explore the ”master” grid.  Opening the attribute table of the”master” grid allows you to see all of your data at once.  Once the table of the “master” grid is opened, you can organize the fields and sort the data in any way you find useful.  For example, if you were curious as to which BpSs 
and which vegetation-fuel classes comprised the relative amount classes (e.g., those that were under-represented or those that were over-represented), you could sort the data by “relamt”, BpS, and vegetation-fuel class. 
 Or, if you are simply interested in knowing which vegetation-fuel classes are most under-represented on the landscape (in other words, the vegetation-fuel classes most in need of protection or maintenance) you could sort by “pctdiff” (percent difference) in ascending order.

Note:  The landscapes that are displayed in the attribute table of the “master” grid represent the lowest level of the hierarchy, even if the reference condition table indicates that the composition of a given BpS is computed at an upper level of the hierarchy.  Thus, if the composition is derived at say level 3 of the hierarchy, then the values for each unit in level 1 of the hierarchy will be identical.  

The Mapping Tool also produces a report(s) that summarize the outputs at a vegetation-fuel class level.  The report was developed to provide the user information on the changes of vegetation structure that would be necessary if the user had a management objective to mimic the reference condition.  The report generates an individual worksheet (Fig. X) for each landscape level used in the analysis.  The last field in the following figure displays the acreage of each vegetation-fuel class that would have to change if the midpoint of the reference condition was a management objective.  An interpretation of Figure X would suggest that this particular landscape has a shortage of vegetation-fuel class “D” and an excess of all other vegetation fuel classes.
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Figure X.  Example of the reporting utility.













Shortcut to initializing the Mapping Tool.





Click and drag the icon to an existing toolbar within your ArcMap project.








�Could you please figure out how to shift the cells below up one notch?  


�





Jeff: 


	Comments to you are in black (my notes to self are in red).





	To save both of us time, please read my comments thoroughly and give a call if I need to explain anything





	Please leave my comments in this version (so I can remember to check your changes) and at the end of my comments (in the comment bubbles and in a different color) note when you have addressed the problem (e.g., “addressed”)





�Self-note: after re-write, I need to go through and make terminology consistent


�Self-note: need to include where can be obtained


�Self-note: need to direct reader to location


�Some of my insertions don’t show up as “insertions”.


�Some of my insertions don’t show up as “insertions”.


�Self-note: replace this paragraph with a reference back to corresponding section of guidebook


�As we discussed, you are re-writing this entire landscape section (don’t bother with first paragraph – see my note to self there)





Organization:


	start out with the fact that most users will need to input only 1 landscape size level (and briefly explain why). 


	Then add a sentence that if this is the case, skip to the next section. 


	Then continue by explaining why some users may need 2 or even 3 sizes. 


	Lastly, explain how this is done (which is basically what you’ve done here, but needs to be much SIMPLER)








�Is this the right word? (i.e., can you store it IN an output pathway?)


�Note: we discussed re-organizing the next section. Here’s my idea:





	Start with a different dialogue box image (call it “figure 3”)– one that will be more typical (just one or two levels)


	Follow it with an explanation of selecting the landscape reporting level input layer – in “sub steps” as we discussed. 


	Then give an explanation/example of when folks might need to use all 3 levels


	Follow with the 3-level dialogue box already here in your document (call it “figure 4”).


	Follow this with an explanation of the inputing the 3 landscape reporting levels in “sub steps”. I suggest omitting the landscape section below and starting from scratch.





THEN, follow with the steps (referring back to the figure for each) for 	inputting BpS 


	inputting veg-fuel


	selecting the ref cond table


	selecting the output pathway, and


	selecting a file name








When re-writing, aim to be as simple/clear as possible.


�Omit this section and re-write as discussed in comment on previous page


�Re-write as steps (and refer to figure as example)


�Re-write as steps (and refer to figure as example)


�


PLEASE RE-WRITE AS STEPS





And, my inclination here is to direct readers to an appendix for this and move the information there – tell me if this sounds ok and I’ll move it. 





Self-note: need to edit at that time.





Self-note: need to refer reader to section of Guidebook addressing when it’s OK to customize


�Re-write as steps (and refer to figure as example)


�Self-note: go over all of these with Jeff to make sure match those in Overview.


Watch for plural vs. singular and possessive.


Also, need to include “master grid” output in Overview.


�Should this be plural? (see also “veg-fuel classes” and “relative amount classes” in next line)


�Needs clarification


�Self-note: need to refer back to explanatory sections in Overview


�


Jeff: you were going to chat with some colleagues and try to come up with a simple explanation of this. 


Consider using examples and/or figures
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