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LANDFIRE maps the current succession classes, or the ontogenetic stages, of Biophysical 

Settings (BpS). This succession class (S-class) spatial dataset allows land managers and 

other interested data users to assess current percentages of each S-class for large areas. 

These percentages can be compared to reference percentages (also provided by LANDFIRE) 

and/or desired future conditions. S-classes and their mapping rules, based on canopy cover, 

height and indicator species, are defined in the LANDFIRE BPS MODEL DESCRIPTIONS and the 

LANDFIRE MODEL TRACKER DATABASE (MTDB). To map S-classes, LANDFIRE combines the 

BpS grid with the Existing Vegetation Type (EVT), Existing Vegetation Cover (EVC) and 

Existing Vegetation Height (EVH) grids and applies the S-class rules from the BpS model 

description (Figure 1).  

 

For many users, the LANDFIRE S-class product may be sufficient as delivered, but in other 

cases users may choose to modify it or create their own S-class grid. Modifying the S-class 

grid can be done by adjusting the input spatial data, reference conditions models, or both. 

You may want to consider locally adjusting LANDFIRE¬s S-class product if:  

1. you have spatial data with more appropriate thematic or spatial resolution or data that 

are more current than LANDFIRE¬s; 

2. you have additional spatial datasets that can help predict S-class such as a stand age 

or an invasive species map; 

3. you have spatial data representing recent large disturbances or management 

activities on your landscape that  were not captured by LANDFIRE; 

4. there are local reference condition models for some or all BpS; and/or 

5. the S-class rules need to be adjusted. 

 

The process described in this guide focuses on using LANDFIRE products. However, as 

mentioned above, S-classing can be performed using other spatial data sets, rule sets or 

benchmark conditions that are more relevant for the local landscape. Since this could 

require different processing steps and create different issues, a supplemental ­How-To User 

Guide® supporting local spatial data in S-class mapping will be developed. 

The S-class procedure documented here involves four major steps: 

1. combining relevant S-class geospatial data in ArcMap; 

2. exporting the combined table to an Excel spreadsheet and applying S-class rule sets; 

3. joining the Excel table with S-class assignments back to the combined grid; and 

4. creating a new grid based on the S-class assignments.  

 

Depending on the landscape, the number of combinations that a user must analyze may be 

quite large. In these cases, it may be preferable to automate parts of the process by using 

the MTDB, a Microsoft (MS) Access database, Python scripting in ArcMap or another 

method, so as to auto-assign as many combinations as possible based on the S-class rule 

sets (see Appendix 1 for more information on automating the S-class process). However, 

these rule sets usually do not encompass all possible combinations; therefore, some level of 

hand assignment is generally needed. Automation may also save time if the S-class process 

http://www.landfire.gov/NationalProductDescriptions24.php
http://www.landfire.gov/NationalProductDescriptions24.php
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will be repeated for the same project area, e.g. with newer data, or a project area with many 

of the same BpSs.  

 

 

Best Practices 

Before beginning, consider the following recommended actions. 

¶ Review and adjust the spatial data before you begin. 

 

¶ Review the S-class rule set for applicability to the landscape, for rule overlaps and for 

conflicting rules and adjust as needed. 

 

¶ Use the model descriptions and look for experts who can help classify combinations 

of input values that are not covered by the rule set. The ­Uncharacteristic Native 

Conditions® and the ­Vegetation Classes® fields in the model description often provide 

insight. In LANDFIRE¬s AK MTDB, an EVT field was added and often used to 

distinguish classes. 

 

¶ Document any changes to the rule sets (e.g. changing height or cover limits) and/or 

decisions that are not covered by the rule set (e.g. classifying certain EVTs as 

uncharacteristic). This will help during review, provide reporting documentation and 

help you re-create the process if necessary.  

 

¶ Keep track of the identification fields required for joining values after grid processing. 

You may need to rename fields to keep track of them and delete unneeded fields 

after joining to reduce confusion.  

 

¶ Develop strategies for managing your assignment spreadsheet. For example, before 

moving from one BpS to the next after making S-class assignments, go to the 

­SCLASS® column filter drop-down and check for ­Blanks,® and color rows grey after 

completion. 

 

¶ Always ask yourself, ­Does this make sense?® Use your knowledge of the project area 

and input from others to create an informed product. 

 

¶ Have the final S-class grid reviewed.  
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Figure 1: LANDFIRE creates the S-class grid by applying rule sets to every unique 
combination of BpS, EVT, EVC and EVH. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

     

 

 Indicator Species                     

Step 2. Apply the rule set from the BpS model description. 
 

Step 1. Combine the BpS, EVT, EVC and EVH grids. 
 

Height Cover 

Step 3. Create the S-class map. 
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Assemble and Pre-process Datasets 

1. Assemble the required data and any optional data you wish to use. 

 

Required Resources: 

¶ Biophysical Settings grid (BpS) 

¶ Existing Vegetation Type grid (EVT) 

¶ Existing Vegetation Cover grid (EVC) 

¶ Existing Vegetation Height grid (EVH) 

¶ Succession Class (S-class) mapping rules from LANDFIRE¬s Model Tracker 

Database (MTDB) or Model PDF Description Documents or a local source 

¶ GIS, ecology and landscape expertise 

o Although the following procedure is largely a GIS exercise, additional expertise 

is generally needed to complete the S-classing process. A local expert who is 

familiar with the landscape of interest and the ecology of the ecosystems can 

help review and localize S-class rules, assign combinations not covered by the 

rules and review the final product. 

 

Optional Resources: 

¶ Ancillary data that can help distinguish successional classes such an invasive 

species presence or a vegetation cover type grid 

¶ Local data in place of any of the required data listed above 

o An option for landscapes with good local inventory data such as US Forest 

Service Continuous Inventory of Stand Condition (CISC) or FSVeg data, is to 

use proxy stand density and stand maturity attributes to replace LANDFIRE 

EVC and EVH. This is only a viable option where inventory data are reliable 

and available for the entire landscape of interest. 

¶ S-class grid  

o This could be useful if you want to analyze or apply rules from an existing S-

class grid. 

 

2. Make sure all grids have the same projection, same extent and same cell size. 

a. If you are masking data to a project area, specify a Snap Raster from the 

Environment Settings > Processing Extent menu, to ensure that the grid cells 

align. 
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Combine Datasets  

1. Combine the grids in the following order: BpS, EVT, EVC, EVH, using the Spatial Analyst > 

Tools > Local > Combine function in ArcToolbox (Figure 2). 

a. The order of the combine is important so that the attributes appear in a logical 

way in the resulting attribute table. 

 

 

Figure 2: Example of using the Combine function to overlay the required S-class grids. 

 
 

 

Manage the Attributes  

1. Join the attributes for each input grid to the combined grid using the Joins and Relates > 

Join function (Figure 3). 

a. The attributes can be joined from the input grids or from comma delimited files 

(CSV) available from the LANDFIRE WEBSITE for every LANDFIRE dataset. 

 

 
 
 
 
 
 
 

http://www.landfire.gov/
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Figure 3: Example showing the location of the Join function in ArcMap v. 10.0. 

 
 

 

2. Export the combined grid using the Data > Export Data function to make it permanent 

(Figure 4). 

 

 

Figure 4: Example showing the location of the Export Data function in ArcMap v. 10.0. 

 
 

 

3. Clean up the table by deleting unnecessary fields using the Delete Field function in the 

Data Management Tools > Fields menu in ArcToolbox. 

a. At a minimum, the map zone (Zone), BpS name (BPS_NAME) and/or BpS Group 

name (GROUPNAME), EVT name (EVT_NAME), EVC class name (CLASSNAMES) 
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and EVH class name (CLASSNAMES) fields should be maintained along with any 

other fields the user believes will assist in identifying S-classes.   

 

4. Export the attribute table as a database file (dbf) using the Table Options > Export 

function (Figure 5). 

 

 

Figure 5: Example showing the location of the Table Options, Export function in ArcMap v. 
10.0. 

 
 

 

 

Prepare to Make S-class Assignments 

1. Open and format the dbf table in Excel (Figure 6). 

a. Save as an xls or xlsx file. 

b. Copy all data from ­Sheet 1® to a second sheet, renamed ­S-class® or similar, for 

manipulation. 

c. Remove unneeded columns. 

d. Adjust the column size so that you can easily see all the columns. 

e. Add a column at the end, labeled ­SCLASS® or similar, where you will make 

assignments. 

f. Auto Filter the spreadsheet using the Filter button on the Data dropdown menu. 
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Figure 6: Example of a formatted Excel spreadsheet showing the information needed to assign S-classes. 
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Make S-class Assignments 

1. Assign a value to the combinations that will NOT be given an S-class using the filter on 

the EVT and/or CLASSNAME fields (Figure 7). These include areas classified as water, 

snow/ice, urban, barren, sparsely vegetated and agriculture (Figure 8). A partial list of 

LANDFIRE EVTs that are likely to fit into this category is provided at the end of this 

document (Appendix 2). 

 

 

Figure 7: Example of selecting EVTs using the filter menu by clicking on the arrow in the 
EVT_NAME field.  

 
 

 

Figure 8: Example showing EVTs classified as Developed assigned to the S-class category 
­Urban.® 
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2. Assign a value to EVTs that are uncharacteristic exotic (UE) using the filter on the EVT 

field (Figure 9). 

a. A partial list of LANDFIRE EVTs that may fit into this category are provided at the 

end of this document (Appendix 3). 

 

Figure 9: Example showing uncharacteristic exotic EVTs assigned to the SCLASS category 
­UE.® 

 
 

 

3. Assign S-classes A-E and Uncharacteristic Native (UN) based on rules. The LANDFIRE S-

class rules can be found in the MTDB or pdf model description documents. 

a. Filter for one BpS at a time. 

b. First, use the filter on the EVT column to identify UN EVTs and assign them 

accordingly. 

c. Then, remove and add filters as needed to assign classes A-E based on your rule 

set.  

d. When all the rules have been applied, filter out the combinations (i.e. rows) for a 

given BpS that have an S-class assignment. The remaining combinations (rows) 

fell outside the rule set and they must be given an appropriate S-class 

assignment. Assigning these combinations can be difficult and often requires the 

best judgment of individuals who are knowledgeable about the project area 

(Table 1).  

e. Move to the next BpS and repeat steps a-d until all combinations have been 

assigned an S-class. 

f. Save the spreadsheet. 

  






















