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FIA Volume, Biomass, and Carbon (FIAVBC)

Included in 20250930 version of FVS

▪ National Scale Volume and Biomass Estimators 
(NSVB) for timber species

▪ Regional equations used by FIA for woodland 
species

Appendix K of FIADB guide provides overview of both 
these systems

Westfall et al. 2024



NSVB

• M odels developed by Forest Service and external 
partners. Replaced previous FIA methods in 
September 2023 (timber species)

• Developed from a comprehensive, national database

• M odel forms can derive volume/biomass attributes 
for individual tree components

• Includes procedures to account for structural loss 
(cull, broken tops, and extent of decay)

• Uses more precise species-specific carbon conversion 
factors

https://research.fs.usda.gov/programs/fia/nsvb 

https://research.fs.usda.gov/programs/fia/nsvb


Getting FIAVBC in FVS

National Volume Estimator Library (NVEL) is used as the engine for calculating FIA volume, 

biomass, and carbon estimates

NVEL has (and continues) to calculate volume with NFS equations used in timber sales



FIA Volume Attributes Reported in FVS

3 measures of FIA cubic foot volume attributes 
reported in all FVS variants:

• Total stem cubic foot volume (TCuFt)

• Merchantable stem cubic foot volume 
(MCuFt)

• Sawlog cubic foot volume (SCuFt)

Estimates of sound cubic foot volume can be 
obtained when cull and height to topkill is 
included in inventory data

Per acre estimates of TCuFt, MCuFt and SCuFt from FVS_Summary2 table



FIA Biomass and Carbon Calculations

Reporting estimates of standing FIA biomass and 
carbon is better suited for the base FVS system

▪ Aboveground (stem wood + bark + branches)

▪ Merchantable stem wood

▪ Sawlog stem wood

▪ Foliage

**FIA belowground biomass/carbon not reported 
since calculation method is not currently available in 
the NVEL

FVS_FIAVBC_Summary and 
Event Monitor

(Stand level)

FVS_FIAVBC_ 
Treelist / Cutlist / Atrtlist

(Tree level)

FVS  Statistical Summary 
Tables 

(Stand and species level)



FIAVBC Summary and Event Monitor Variables

FIA volume, biomass, and carbon in 
live trees is reported for the following 
conditions:

• Before thinning

• After thinning

• Removals

Attributes are also available as pre-
defined stand variables in Event 
Monitor (FVS_Compute)

FVS_FIAVBC_Summary

FVS_Compute



FIAVBC Tree Level Output (TreeList, CutList, AtrtList)

Stand/Plot identification: StandID, 
PlotID, ActPt 

TreeID/Species: TreeID, TreeIndex, 
species codes

Tree size: DBH, tree heights, crown ratio

Other attributes: TPA, mortality TPA, 
cull, decay code, carbon fraction

Volume: Total, merchantable, sawlog 
cubic foot

Biomass/carbon: Aboveground, foliage, 
merchantable, sawlog

*** Dead tree information from inventory can be found in 
FIAVBC_TreeList table (inventory year only)



User Beware

FVS_Fuels

FVS_Carbon / 
FVS_HrvCarbon

FIAVBC_Summary and 
Event Monitor

FIAVBC TreeList, 
CutList, AtrtList

FIAVBC is not fully compatible with the Fire and Fuels Extension…

FFE biomass and carbon calculation procedures are significantly different than FIA’s (geared 
towards use of NFS volume equations)

If you want standing biomass and carbon calculation estimates equivalent to FIA, use the outputs 
from the base FVS model NOT FFE



Input Variables

ECOREGION: Ecological unit code from 
Cleland et al. 2007 or from Nowacki et al. 
2002. 

STDORGCD: Indicator if stand is naturally 
(0; default value) or artificially regenerated 
(1). 

STATE: FIPS state code used to determine 
which equation should be used in 
FVS/NVEL for woodland species. 

Stand level

CULL: The percent of the cubic-foot volume in 
a live or dead tree that is rotten or missing. No 
cull is assumed if not entered for tree record.

DECAYCD: Decay class code (1 – 5). DECAYCD of 
3 is assumed if not entered for dead tree 
record. 

WDLND_STEMS (WDLDSTEM): Woodland 
stem count. 

Tree level



FIAVBC Keyword 

You will need to include the FIAVBC keyword 

1. Sets merchantability standards

2. Has FVS report FIA cubic foot volume and 
allows FIAVBC event monitor variable use

3. Produce FIAVBC stand and tree level output 
tables with new database keywords: 

VBCSUMDB: FVS_FIAVBC_Summary

VBCATRDB: FVS_FIAVBC_AtrtList

VBCCUTDB: FVS_FIAVBC_CutList

VBCTRLDB: FVS_FIAVBC_TreeList

Field 2 will be deprecated in July 2026 release



More Information on FIAVBC 

• Start with Section 5.3.1.3 of Essential FVS 

• Users Guide to the Database Extension 
provides more detail on new FIAVBC output 
tables

• Sections 2.4.11 and 2.6.3 of the FFE guide 
explain how submodels interact with 
FIAVBC

• Webinar materials from January



FIA – NFS Volume Comparisons



FIA – NFS Volume Comparisons



Switching Gears…

We have been hearing more and more about the need to have FVS accommodate larger tree 
lists… 



How Are Arrays in FVS Defined?

All arrays in FVS are static, and their size is determined when an FVS variant is compiled

xx/common/PRGPRM.F77 contains variables used to control array sizes for FVS variant

MAXTRE is used to set tree-level array size throughout many routines in the FVS software 
system



Increasing Tree Record Limit

You can compile variants with a 
different MAXTRE value

Processing times and memory used by 
system will increase with larger MAXTRE 
value

Simulation timeframe and model 
features used will also impact 
processing time

Question: How many tree records is 
enough?



Options for Increasing Tree Records

1. Change MAXTRE at run time (keyword or otherwise)

•  Not feasible without switching to a paradigm where FVS uses dynamic arrays…

2. Compile FVS variants with larger MAXTRE value

• Would it be helpful to have documentation on how to compile variants with larger MAXTRE 
values?

• If we were to increase the size of MAXTRE in the version of FVS that USFS distributes, what 
should a new MAXTRE limit be?



Questions or Comments?

mark.castle@usda.gov
FVS Helpdesk: sm.fs.fvs-support@usda.gov

Thanks for Listening!

mailto:mark.castle@usda.gov
mailto:sm.fs.fvs-support@usda.gov?Subject=FVS%20Support%20Question
mailto:sm.fs.fvs-support@usda.gov?Subject=FVS%20Support%20Question
mailto:sm.fs.fvs-support@usda.gov?Subject=FVS%20Support%20Question


Other Model Enhancements

1. Increase in Event Monitor capacity (20250701)

• 4000 activities and 8000 activity parameters 
are now supported

2. Updates to FVS_Summary2 table and DMD 
(20260401)

• SDIMax: Maximum SDI 

• ZeideSDI: Zeide stand density index 

• ReinekeSDI: Reineke stand density index

• RDSDI: Relative density (SDI/SDIMax)

• GMD: Generalized Mean Diameter (Zeide 1983) 
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