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Overview

LANDFIRE mapshe current succession classer the ontogenetic stages, of Biophysical
Settings (BpS)This succession class (Slass)spatial datasetallows land maragers and

other interested data users to asss current percentages of each-8lass for large areas.

These percentages can be compared to reference percentages (also provided by LANDFIRE)
and/or desired future conditionsS-classes and their mapping ruledyased on canopy cover,
height and ndicator speciesare defined in theLANDFIREBPS MODEL DESCRIPTIONaN the
LANDFIREVIODELTRACKEFRDATABASE(MTDB). To map Sclasses LANDFIREcombines the

BpS grid with the Existing Vegetation Type (EVT), Existing Vegetation Cover (EVC) and
Existing Vegetation Height (EVH) grids and applies theciss rules from the BpS mael
description Figurel).

For many users, the LANDFIREdHss product may be sufficient as deliveretiut in other
cases users may choose to modify it or create their ownctass grid. Modifying the Sclass
grid can be done by adjusting the input spatial data, reference conditions modeisboth.
You may want to consider locally adjustingANDFIRE s-claSs product if:
1. you have spatial datawvith more appropriate thematic or spatial resolution atata that
are more currert than LANDFIRE;
2. you have additionalkspatialdatasets that can help predict €lass 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 @re not captured by LANDFIRE;
4. there are local reference condition models for some or all BpS; and/or
5. the Sclass rules need to be adjusted.

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

mentioned above, Slassing canbe 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 daUdsercreat e
Gui de ® s ugalspatiatdatanig Sclase mapping will be developed.

The S-classprocedure documented here involvefour major steps:
1. combining relevantS-classgeospatial data in ArcMap
2. exporting the combined table to an Excel spreadsheet and apiplg S-classrule ses;
3. joining the Excel table withs-classassignments back to the combined gricand
4. creating a new grid based on the5-classassignments

Depending on the landscape, the number of combinations that a user must analyze may be
quite large. In these casest may be preferable to automate parts of the procesy using

the MTDB a Microsoft (MS) Access databasePythonscripting in ArcMap or another
method,so asto auto-assign as many combinations as possible based on t8eclassrule

sets (see Appendix 1 for more information on automating the f®lass process) However,
theserule sets usually do not encompass all possible combinatigrieerefore, some level of
hand assignment is generally needed. Automation may also save tifrtee S-classprocess
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will be repeatedfor the same project arege.g. with newer dataor a project area with many
of the same BpSs

Before beginning, considethe following recommendedactions.

1 Review and adjust the spatial data before you begin.

1 Review the Sclass rule set for applicability to the landscape, for rule overlaps and for
conflicting rules and adjust as needed.

1 Usethe model descriptionsand look for expertswho canhelp classify combinatios
of input values that are nbcovered bytherulesetThe - Uncharacteri stic
Conditions® and the -Vegetation Classes® f
insight] n L ANDF I RE asEVHH wissTabdBdand often usedto
distinguish classes.

1 Documentany changes to the rué sets (e.g. changing height or cover limits) afat
decisions that ae not covered by the rule set (e.glassifying certainEVTsas
uncharacteristiq. This will help during review, provide reporting documentation and
help you recreate the process if neessary.

1 Keep track of the identification fields required for joining valuedter grid processing.
You may need to renara fields to keep track of them andielete unneedel fields
after joining to reduce confusion.

1 Develop strategies for managing your aggnment spreadsheet. For example, before
moving from one BpS to the next after making 8ass assignmentsgo to the
-SCLASS® col «ddrownf ialntde rc hckercckp f or - Bl anks, ® a
completion.

1 Always askyoursel- Does t hi s? &alksee syeonusre knowl edge of
and input from others to create an informed product.

1 Have the final Sclass grid reviewed.
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Figurel: LANDFIRE creates the-8lass grid by applying rule sets to every unique
combinationof BpS, EVT, EVC and EVH.

Step 1. Combinghe BpS, EVT, EVC and E\jrds.
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Step 3. Creatdahe S-class map.
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Procedure

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

Required Resources.
1 Biophysical Settings grid (BpS)
Existing Vegetatin Type grid (EVT)
Existing Vegetation Cover grid (EVC)
Existing Vegetation Height grid (EVH)
Succession ClassYclasy mappi ng r ul e sModerToackerL ANDFI RE -
Database (MTDB) or Model BF Description Documents or a local source
1 GIS, eology and landsape expertise
o0 Although thefollowing procedure is largely a GIS exercise, additional expertise
is generally needed t@womplete the Sclassing processA local expertwho is
familiar with the landscape of interest and the ecology of the ecosystems can
help reviewand localize S-class rules, assigrrombinations not covered by the
rules and review the final product.

il
il
1
)l

Optional Resources:
1 Ancillary data that can help distinguish successional classes such an invasive
Species presence or a vegetation cover typeid
1 Local data in place of any of the required data listed above
0 An option for landscapes with goodocal inventory data such a&)S Forest
Service Continuous Inventory of Stand Condition (CISC) or FSVeg data, is to
use proxy stand density and stand matuyitattributesto replace LANDFIRE
EVC and EVH. This is only a viable option where inventory data are reliable
and available for the entire landscape of interest.
1 S-class grid
o This could beuseful if you want to analyze or applyules from an existingS-
class grid.

2. Make sure all grids have the same projection, same extent and same cell.size
a. If you are masking dad to a project area, specify &nap Rastefrom the
Environment Settings> Processing Exteninenu,to ensure that the grid cells
align.
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1. Combine the grids in the following order: BpS, EVT, EVC, EVH, usin@patial Analyst-
Tools> Local> Combinefunction in ArcToolbox(Figure2).
a. The order of the combine is important so that the taibutes appear in a logical
way in the resulting attribute table

Figure2: Example of using the Combine function to overlay the requiretlass grids.

-
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1. Join the attributes for each input grid to the@mbined grid using theJoinsand Relates>
Join function (Figure3).

a. The attributes can be joined from the input grids or from comma delimited files
(CSV available fromthe LANDFIREvEBSITHOr every LANDFIRE dataset.
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Figure 3: Example showing the location of the Joifunction in ArcMap v. 10.0.
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2. Export the combined gridising the Data> Export Datafunction to make it permanent
(Figure4).

Figure4. Example showing the location of thExport Datafunction in ArcMap v. 10.0.
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3. Clean up the table bydeleting unnecessary fields using the Delete Field funatiin the
Data Mamnagement Tools> Fieldsmenu 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 (CLASSNAME®)Ids should be maintainedalong withany
other fields the userbelieveswill assist inidentifying S-classes.

4. Export the attribute table as a database file (dhfising the Table Options> Export

function (Figureb).

Figure5: Example showing the location of th&able Options, Export functiom ArcMap v.
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1. Open and format the dbf table in ExcéFigure6).

a. Save as an xls or xlsx file

b. Copya l |
manipulation

dat a

from

c. Remove unneeded columns
d. Adjust the column sizeso that you can easily see all the columns
e. Add a column at the endlabeled- S C L AoBs8n@ar,where you will make

assignments

-Sheet

1®clas® ar secomnbash

f. Auto Filter the spreadsheet using thEilter button on the Data dropdown menu
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Figure6: Example of a formatted Excel spreadsheet showing the information needed to asSigas<es.

A B G H I J K L M N a
1 VALUE COUNT BPS_CODE ZONE BPS_NAME GROUPID GROUPMODEL GROUPNAME EVT_NAME CLASSNAMES CLASSNAM_1
2 a 71 10360 :02 North Pacific Hypermaritime Sitka Spruce Forest 126 :0000126 Sitka Spruce-Western Hemlock-5 Mediterrane Tree Cover »>=10 and < 20% Forest Height 0 to 53 meters
3 16 389 10360 02 North Pacific Hypermaritime Sitka Spruce Forest 126 0000126 Sitka Spruce-Western Hemlock-5 North Pacifi Tree Cover »=40 and <50% Forest Height 0 to 5 meters
4 17 2658 10360 02 North Pacific Hypermaritime Sitka Spruce Forest 126 0000126 Sitka Spruce-Western Hemlock-5 North Pacifi Tree Cover >=40 and <50% Forest Height 0 to 5 meters
5 138 5392 10360 02 North Pacific Hypermaritime Sitka Spruce Forest 126 0000126 Sitka Spruce-Western Hemlock-5 North Pacifi Tree Cover == 30 and <40% Forest Height 0 to 5 meters
6 19 153 10360 02 North Pacific Hypermaritime Sitka Spruce Forest 126 0000126 Sitka Spruce-Western Hemlock-5 North Pacifi Tree Cover >=40 and <50% Forest Height 0 to 5 meters
7 20 201 10360 02 North Pacific Hypermaritime Sitka Spruce Forest 126 0000126 Sitka Spruce-Western Hemlock-5 North Pacifi Tree Cover »=30 and <40% Forest Height 0 to 3 meters
2 21 1618 11570 02 North Pacific Swamp Systems 256 0000256 Thinleaf Alder-Oregon Ash-Weste North Pacifi Tree Cover >=30 and <40% Forest Height 0 to 5 meters
9 22 2308 11570 02 North Pacific Swamp Systems 256 0000256 Thinleaf Alder-Oregon Ash-Weste North Pacifi Tree Cover >=40 and <30% Forest Height 0 to 5 meters
10 35 9841 10280 02 Mediterranean California Mesic Mixed Conifer Fol 117 0000117 Douglas Fir-White Fir-Sugar Pine-1Mediterrane Tree Cover >=30 and <40% Forest Height 0 to 5 meters
11 36 6276 10280 02 Mediterranean California Mesic Mixed Conifer Foi 117 0000117 Douglas Fir-White Fir-Sugar Pine-1Mediterrane Tree Cover >=50 and <60% Forest Height 0 to 5 meters
12 60 2778 10360 02 North Pacific Hypermaritime Sitka Spruce Forest 126 0000126 Sitka Spruce-Western Hemlock-5 North Pacifi Tree Cover »=20 and < 30% Forest Height 0 to 5 meters
13 63 2050 10360 02 North Pacific Hypermaritime Sitka Spruce Forest 126 0000126 Sitka Spruce-Western Hemlock-5 North Pacifi Tree Cover >=60 and <70% Forest Height 0 to 5 meters
14 64 2003 10360 02 North Pacific Hypermaritime Sitka Spruce Forest 126 0000126 Sitka Spruce-Western Hemlock-5 North Pacifi Tree Cover »>=70 and <80% Forest Height 0 to 3 meters
15 66 101 10360 :02 North Pacific Hypermaritime Sitka Spruce Forest 126 :0000126 Sitka Spruce-Western Hemlock-5 Mediterrane Tree Cover »=80 and <90% Forest Height 0 to 5 meters
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1. Assign a value to the combinations that will NOT be given anctass using the filter on
the EVT and/or CLASSNAMtelds (Figure7). These include areas classifieds water,
snow/ice, urban, barren, sparsely vegetated and agricultufequre8). A patrtial list of
LANDFIRE EVTs that are likely to fit into this categ@yrovided at the end othis
document(Appendix2).

Figure 7: Example of selecting EV'Ts using the filter menu by clicking on the arrow in the
EVT _NAME field

M
EVT_NAME * | CLAY
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Barren Z} sortZton Barr
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[
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. [ QK ] ’ Cancel
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Figure8: Example showing EV'Ts classified as Devela@essigned to the Sclasscategory
-Ur pan

M N o] P

EVT_NAME -T CLASSNAMES ~ | CLASSNAM_1 ~ SCLASS ~
Developed-Upland Herbaceous Developed-Upland Herbace Developed-Upland HerbaceodUrban 1
Developed-Roads Developed-Roads Developed-Roads Urban
Developed-Upland Shrubland Developed-Upland Shrublar Developed-Upland Shrublanc Urban
Developed-Roads Developed-Roads Developed-Roads Urban
Developed-Upland Herbaceous Developed-Upland Herbace Developed-Upland Herbaceo Urban
Developed-Upland Shrubland Developed-Upland Shrublar Developed-Upland Shrublanc Urban
Developed-Upland Shrubland Developed-Upland Shrublar Developed-Upland Shrublanc Urban
Developed-Upland Herbaceous Developed-Upland Herbace Developed-Upland Herbaceo Urban
Developed-Medium Intensity Developed - Medium Intens Developed - Medium Intensii Urban
Developed-Upland Mixed Forest Developed-Upland Mixed F¢Developed-Upland Mixed FolUrban
Developed-Upland Deciduous Forest Developed-Upland Deciduo Developed-Upland Deciduow Urban
Developed-Roads Developed-Roads Developed-Roads Urban
Developed-Upland Herbaceous Developed-Upland Herbace Developed-Upland Herbaceo Urban
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2. Assign a value to EVTs that are uncharacteristic exotic (UE) using the filter on the EVT
field (Figure9).
a. A partial list of LANDFIRE EVTs that may fit into this cabeg are provided at the
end of this document Appendix3).

Figure 9: Example showing uncharacteristic exotic EVTs assigned to the SCLASS category
- U

3. AssignS-classes A-E and Uncharateristic Native (UN) based on rulesThe LANDFIRE-
classrules can be found in the MTDB or pdf model description documents.

a. Filter for one BpS at a time

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

c. Then, emow and add filters as needed to assign classes® based on your rule
set.

d. When all the rules have been applied, filter out the combinationge(rows) for a
given BpS that have an ®lassassignment. The remaining combinations (rows)
fell outside therule setand they must be given an appropriat&-class
assignment. Assigning these combinations can be difficult and often requsitbe
best judgment of individuals who ar&nowledgeable abouthe project area
(Tablel).

e. Move to the next BpS and repeat stepsd until all comhbinations have been
assigned an Sclass

f. Save the spreadsheet
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