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Forest Inventory and Analysis

FIA is a nation-wide assessment of forest 
lands that consists of multiple parts. 

1 plot per 6,000 acres (approx.).

Remeasured every 5-10 years.

These are direct-measured forest plots 
across land ownerships (plot locations are 
not available to the public).

The FIA program maintains a database of 
all plots that are available to the public.

Fuels are measured on a subset of plots.

https://www.fia.fs.usda.gov/


TreeMap

CONUS-wide dataset of FIA plot data
interpolated to gridded LANDFIRE 
data.

Current versions available were 
created using 2014 and 2016 
LANDFIRE, 2020 and 2022 versions 
are in process.

Datasets are available from the 
Research Data Archive and 2016 
TreeMap is now available on Google 
Earth Engine.



FuelMap

Fuels include litter, duff, fine woody 
debris, and coarse woody debris.

Fuels influence

Carbon

Fire behavior

Habitat

Fuel transects in FIA are collected 
only for a subset of plots.

FuelMap allows for direct loading of 
these fuel values into the FVS 
database, rather than the default 
values.



The Forest Vegetation Simulator

A Forest Service-maintained stand-
based forest growth model 

Multiple geographic variants for 
CONUS and Alaska.

The model can compute and report a 
wealth of stand-level characteristics, 
including volume, fire behavior, 
carbon, and more, as well as 
individual tree attributes like post-fire 
mortality.

Requirements include a stand table 
with a tree list for every stand, length 
of simulation (in years), and desired 
outputs. 



Example Application on the HJ Andrews Research Forest



Identify TreeMap plots within the study area boundary



FVS Stand and Tree List Tables

Stand List Table (FVS_StandInit)

Tree List Table (FVS_TreeInit)
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Running FVS

• Two options for running FVS:

– FVS Online

• Forest Service User Interface that runs FVS 
online.

• Great for users who have minimal experience 
with FVS.

– rFVS (there are now multiple “rFVS” 
programs out there – this is mine)

• Simple R script that creates FVS input files to 
run FVS directly from executable files on a local 
machine.

• Requires working knowledge of both R and FVS. 
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FVS Simulation Outputs

Some FVS outputs include:

– General stand characteristics: 
Forest type, basal area, tree 
volumes.

–Carbon: total carbon and by 
pool, total carbon emitted and 
by pool.

–Fire behavior: potential, fuel 
consumption by pool.

Example FVS carbon report from .out file. FVS output data are compiled for 

each stand in a SQLite database table for easy processing.
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Connecting FVS back to GIS data

• rFVS2GIS code extracts all the data 
fields desired from the FVS dataset.

• Key value connects FVS outputs to GIS 
data. This may be the Stand ID, or 
some combination of Stand ID, FVS 
variant, and other landscape 
characteristics such as treatment 
locations.
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Mapping forest attributes
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Forest type 



Trees per acre mapped



Total carbon mapped



Context for the area: The 2023 Lookout Fire



Questions?

How I decompress after a day of modeling
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FVS and 
carbon/emissions

• Run each stand through FVS with fires at 
each flame length to estimate carbon 
emissions under each flame length. 

• Extract FVS outputs, including (but not 
limited to):

– Total initial carbon

– Total carbon emitted

– Carbon emitted by pool

– Total carbon remaining on site

• Join these attributes back to our mapped 
stands for analysis FVS carbon pool and fuel consumption outputs for a 

single stand
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