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► FBRI – Overview of the Institute
► FPS Technical Support
► FPS Fortran programming 
► University of Idaho/FBRI Fellowship program
► Enterprise Services Update – Additional forest biometrics 

services that FBRI makes available to its members
► FPS Pro:  The next generation of FPS  
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Forest Biometrics Research Institute (FBRI)
Overview of the Institute

► FBRI is  a 501(c)(3) nonprofit organization founded by Dr. Jim Arney in 2002
► The Forest Projection & Planning System (FPS) is the Institute’s flagship software program

§ FPS software, training, and technical support are provided to the Institute’s member organizations 
§ The current version is FPS 7.60 which was distributed in March 2023

► FBRI’s Mission:  Provide FPS to forestland owners and managers to assist them with forest inventory, 
growth & yield projections, and forest planning 

► 70+ member organizations financially support the Institute 
► Five-member Board of Directors

§ Ken Borchert (chair), Bruce Ripley, Brian Sharer, Marc Vomocil, and Dave Walters
► FBRI Contractors

§ Richard Zabel (administration)
§ Brock Purvis (technical support)
§ Halli Hemingway (remote sensing)
§ Dan Opalach (forest biometrician)

► Eastern FBRI Office ???
§ John Foppert (administration) and Neal Maker (forest biometrician) 
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FPS Technical Support Program
Many Aspects

► FBRI has a full-time Technical Support Manager, Brock Purvis
§ Responds to requests within 24 hours
§ Convenes quarterly on-line User Group meetings 
§ Conducts in-person FPS training workshops

► FPS Forest Inventory Basics – April 17 & 18, Portland, Oregon
► FPS Harvest Scheduling – October 15 & 16, Portland, Oregon

§ Develops FPS training webinars and makes them available on FBRI’s web site
§ Duties as assigned 

► Site visits to FBRI member companies
► Tasks associated with FBRI Enterprise Services agreements 

§ FPS Audits 
§ SiteGrid Localization 
§ Long-term Harvest Planning
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Workshop Material – Hot Topics!
Populating FPS 7.60 with Census-Level Inventory Data

► Generally speaking, FPS is not designed to hold census-level inventory data
► If you have census-level inventory data there are four options for populating the PLOTS 

table:
Option 1. Draw a sample of 1/10-acre plots from the population of trees

► Do not create more than 99 plots per stand 
► Using Option 1 is the focus of FBRI’s current research (see Hemingway and Opalach 2024) 

Option 2.  Develop an average 1-acre tree list from the population 
► Results in one plot per stand based on all the data 
► Limit the tree list to 500 trees or less

Option 3. Blanket the property with 1-acre fixed area plots 
► Limit the tree list to 500 trees or less in each 1-acre plot 
► Do not create more than 99 plots per stand

Option 4. Create one plot using the stand boundary
► Maximum stand size is 40 acres
► Enter no more that 20,000 trees in each 40-acre plot 
► Must use the FPS re-merchandizer to collapse the DBHCLS table 

Option 5. ??? What is the upper limit for trees per acre in FPS 7.60 ???  Stay tuned!!!
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Fortran Programming

► In 2023 the calculation of short log volumes was 
localized to take into account regional rules for 
scaling butt logs
§ Idaho ≠ Washington ≠ Oregon ≠ California 

► Bugs and enhancements planned for 2024
§ Cubic foot volumes are suspect

► We’ve noticed inconsistencies which must be investigated and fixed
§ For some stands the FPS Re-merchandizer tool is “losing 

track” of the LOG_MIN value specified in the SPECIES 
table 
► May result in a few small merchantable logs (<1% by volume) 

getting excluded from per acre volume totals  
§ Provide users with more options for loading census-level 

inventory data into FPS 
Slide 6

Dan Opalach



► In FPS 7.60 butt log taper assumptions for short log rules depend on region – there are four (4)
1) California — FpsTree_CA.dll 

► Taper for butt logs is defined to be 1” in 10 ft for all species
2) Idaho — FpsTree_ID.dll 

► The butt log rules in Idaho are a bit complicated
► The state is divided into three “areas” 

§ NORTH IDAHO AREA, SOUTHWEST IDAHO AREA, SOUTHEAST IDAHO AREA  
§ FpsTree_ID.dll is based on the rules in the NORTH IDAHO AREA 

3) Eastern Oregon — FpsTree_OR.dll 
► Taper is 1” for logs 21 to 31 feet in length, and 2” for logs 32 to 40 feet

4) Eastern Washington — FpsTree_WA.dll 
► For larch taper is 1” for logs 21 to 40 feet in length
► For all other species taper is 1” for logs 21 to 31 feet in length, and 2” for logs 32 to 40 feet 

Slide 7

Fortran Programming
Calculation of Scribner Short Log Volumes



Slide 8

University of Idaho/FBRI Fellowship Program



University of Idaho/FBRI Fellowship Program

FBRI Scholarship Recipients: 
• Halli Hemingway—Bennett 

Lumber Products 
• Patrick Whalen—Inland Empire 

Paper Company

Left to right:  Halli Hemingway, Jim Arney, 
Patrick Whalen 



FBRI Enterprise Services

1. Provide default site productivity GIS layers to members (5-acre grid size)
2. Conduct in-person or on-line customized FPS training sessions
3. “Localization” of site productivity GIS layers using the 10m SiteGrid method

§ Can be based on felled-tree data, traditional site tree measurements, CFI data, FIA data, bi-temporal lidar data

4. Estimation of site index using bi-temporal lidar data
5. FPS inventory audits
6.  Coming Soon!!!  Lidar-based forest inventories
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► Lidar-based forest inventory
§ Developed a forest inventory for Bennett Lumber using lidar data and satellite 

imagery—Hemingway and Opalach (2024) 
► Estimation of site index using bi-temporal lidar data

§ Wrote an R program to estimate site index from bi-temporal lidar data
§ The program has successfully been applied to data from coast Douglas-fir, inland 

Douglas-fir, white fir/grand fir, and ponderosa pine 
► “Localization” of a site productivity GIS layer using the 10m 

SiteGrid method
§ Predicted site index at a resolution of 1 acre for a large ownership in Idaho 
§ Predictions were aggregated by stand to generate property-wide site productivity maps
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► Project to produce a forest inventory for Bennett Lumber based on 
lidar data and satellite imagery—Hemingway and Opalach (2024) 
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Integrating Lidar Canopy Height Models…  Hemingway and Opalach (2024)

►Three different forest inventories for 
the same forestland property are 
compared
1. Traditional field-based method used to 

collect data 
2. Data from satellite images only
3. Combination of satellite imagery and lidar 

data
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Integrating Lidar Canopy 
Height Models…

Figure 1.  Study area in north 
central Idaho
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Integrating Lidar Canopy Height Models…  Hemingway and Opalach (2024)

► Plot data 
§ Orthogonal sample with respect to species, height classes, and density classes 
§ 38 locations selected for measurement – tree species (80% single species), total 

height, DBH for all trees >7”
§ 1/10-acre plots

►Data analyzed with the following R functions
a) randomForest to identify important satellite band predictor variables and 

then
b) Support Vector Machine (SVM) to develop the model to predict species, total 

height, and density 
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Satellite-only
16.3% less

Satellite & lidar
10.0% more



Estimation of Site Index using Numerical Methods with
Bi-Temporal Lidar Data

► Statement of the Problem
§ Find the site index curve that goes 

through the tip of the tree at both 
points in time

► Two cases:
1. Simple site index equations
2. Complicated site index equations
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Literature Review
The following papers utilize simple site index equations

► Age-independent site index mapping with repeated single-tree airborne laser 
scanning by Solberg et al. (2019) 

► Assessing Site Productivity via Remote Sensing—Age-Independent Site 
Index Estimation in Even-Aged Forests by Penner et al. (2023) 

► Direct and indirect site index determination for Norway spruce and Scots 
pine using bitemporal airborne laser scanner data by Noordermeer et al. 
(2018)
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► Given the “complicated” site index equations used throughout the 
West, we developed a numerical method to estimate site index 
using bi-temporal lidar data that can easily handle such equations

► This numerical method can be applied to any tree species (in the 
world) that has a well-defined site index equation

► Additional details regarding our numerical method will soon be 
published in an appropriate journal 

► What follows are results for a test dataset that was provided to 
FBRI by the Colville Tribe  
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► We obtained repeat lidar data from the Colville Tribe
§ The flights were spaced eight years apart 

► A 100 m2 plot grid was laid over the landscape 
► Ponderosa pine plots were identified using a model developed from 

Sentinel-2 image data
► A canopy height model (Esri) was fit to the lidar data from each flight
► The maximum canopy height was determined for each plot for each flight
► The site index for each plot was calculated by finding the curve that best 

described the change in maximum canopy heights
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Hann and Scrivani (1978) Height Growth Equation for 
Ponderosa Pine
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Last Project: Localization of a SiteGrid
(a SiteGrid is a GIS layer that contains site productivity metrics)

► Utilized existing site index data collected on timber cruise plots
► Developed regression equations to predict site index based on environmental 

factors such as elevation, slope, aspect, annual precipitation, and soil depth
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FPS Pro
► FPS Pro is the name for the next generation of FPS
►Dr. Jim Arney referred to the current version of FPS as a 4th 

generation forest management application because it was the 
fourth computerized growth model he had built during his 
career

► FPS Pro will be the 5th generation in the evolution of FPS
► FBRI has a contract with Dr. Kerry Halligan with Woodland 

Solutions Group (WSG) to help us “evolve” FPS over time into 
FPS Pro—currently we have two projects underway with WSG: 
§ Project 1:  FPS Architecture Review
§ Project 2:  ArcGIS Pro add-in for FPS Pro 
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Project 1:  FPS Architecture Review

► Project goal — Review the existing architecture of FPS 7.60 and 
propose options for a technology update that could address some or 
all of the following issues:
§ FPS “bugs”
§ Microsoft Access 2 GB file size limitation
§ Unshackle FPS from Microsoft Access 
§ Provide users with options regarding data storage 
§ Improve integration with GIS software
§ Speed up FPS applications 
§ Process census-level forest inventory data 
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Project 2:  ArcGIS Pro add-in for FPS Pro

► Project goal — Develop a timber harvest planning application for 
ArcGIS Pro
§ Project partners

►FBRI, Portland, Oregon
►Idaho Department of Lands (IDL), Boise, Idaho
►Lone Rock Timber, Roseburg, Oregon 

§ The purpose of the app is to assist FPS Pro users with timber harvest 
planning and annual depletion/inventory updates 

§ In the current Microsoft Access version of FPS this is called the 
lump/split program
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Questions?
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