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PREFACE 
 
For two decades, the Society of American Foresters (SAF) and the National Council on Air and 
Stream Improvement (NCASI) have jointly organized and convened an annual meeting of users for 
data generated by the Forest Inventory and Analysis (FIA) program.  Past annual meetings have 
provided many opportunities for users share with each other how they are using FIA data in their 
programs and management activities.  They have also given FIA national program leaders, station 
program managers, and researchers opportunities to share their accomplishments and advances 
from the preceding year with the user community and discuss some of their plans for making 
further program improvements and adjustments in the coming years.   
 
Users of FIA program data, analyses, and reports have used two mechanisms over the years to track 
program accomplishments, provide feedback on the program’s performance, and present their 
evolving suite of information needs.  Since 2000, the FIA program’s annual business summaries 
(https://www.fia.fs.fed.us/library/bus-org-documents/index.php) have reviewed the past year’s 
accomplishments and commitments for the coming year.  The summary’s financial table—an open, 
transparent, and detailed statement of annual income and expenditures—and other tables 
supporting accomplishments and detailing partner contributions, have been crucial to broadening, 
deepening, and sustaining the support of the user and stakeholder communities, and in turn, 
advancing the program.   
 
The second key mechanism has been national and regional user group meetings.  Users and 
stakeholders hear about recent accomplishments at the meetings, provide feedback on 
performance, and present emerging issues and information needs.  The 2020 FIA National User 
Group meeting was unique from two perspectives.  It was the first virtual meeting, due to the 
COVID19 pandemic.  Secondly, with 176 attendees, it was twice as large as any previous national 
user group meeting.   
 
Recent National User Group meeting agenda have included a day where special focus is on 
contemporary and emerging issues.  They enable FIA program researchers and analysts to discuss 
with technical experts from the user and stakeholder community ways of tackling difficult questions 
that have great potential to increase the value of FIA data, analyses, and reports.  For the 2020 
meeting, small area estimation was the issue explored in-depth.  Seventy-four people participated.  
This program summary provides a brief description of the oral presentations and links to videos 
where presentations can be viewed.   
 
SAF and NCASI look forward to continuing their partnership in organizing and convening annual 
users group meetings to discuss how FIA data are being used to improve management of the 
nation’s forests. 
 
 
Danielle Watson, Director of Policy and Public Affairs, SAF 
Stephen Prisley, Biometrician and Economist, NCASI  
Richard W. Guldin, Principal, Guldin Forestry LLC 
 
 

https://www.fia.fs.fed.us/library/bus-org-documents/index.php
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Pre-Session Presentations 
Theme:  Unifying the Language & Applied Science Examples 

 
Unifying the Language  
Gretchen Moisen, RMRS-FIA & John Coulston, SRS  
YouTube Link:  https://www.youtube.com/watch?v=qxM9pXAi9ds&feature=emb_imp_woyt (12:56 min)  

 
The 2014 Farm Bill called for improving the statistical precision of estimates at the sub-state level.  
Moisen began by explaining that it’s not the size of the area that’s the problem, it’s the size of the 
sample available for an area that’s the problem.  “Small” means we don’t have enough plots in the 
sample to produce a direct estimate with reliable precision.  After describing direct estimators and 
why they often don’t provide satisfactory precision for small samples, Moisen discussed the two 
main types of indirect estimators and their advantages for small samples--implicit, or design-based, 
indirect estimators and explicit, or model-based, indirect estimators.  Finally, measures of 
uncertainty were discussed.   
 

County Level Volume and Biomass Small Area Estimation Augmented by NAIP 3D Photography 
Phil Radke & Corey Green, Virginia Tech & John Coulston, SRS 
YouTube link: https://www.youtube.com/watch?v=n3KzK5bmlBY&feature=emb_imp_woyt (23:30 min) 
 

Radke began by citing Fuller (1998) who pointed out that clients will always require estimates for 
smaller geographic areas after data are collected than they specify during the design stage of a 
study.  Small area estimation often supports estimation for “unplanned domains.”  Large domain 
estimates give adequate precision—consistent with the study design.  Small domains do not, 
because the sample size for the small domain is too small.  Domains can be defined both temporally 
as well as spatially.  Radke shared an example of estimating growing stock volume at the county 
level for Virginia’s 95 counties.  The Fay-Herriot EBLUP estimator was used, along with a 10-meter 
(auxiliary) raster grid of canopy heights from NAIP 3D imagery.  There are 3,298 forest plots in 
Virginia, with the median number per county of 30 (range from 0 to 86).  He discussed how NAIP 
imagery were processed and used to create the auxiliary data layer of canopy heights.  Results of the 
analysis were shown and explained.  Gains in precision from combining NAIP canopy heights with 
FIA data to estimate net growing stock volume were highlighted. 

 
Timber Products Outputs 
John Coulston, SRS 
YouTube link: https://www.youtube.com/watch?v=WgqlQP6fHkk&feature=emb_imp_woyt (19:12 min) 
 

Coulston introduced the Timber Products Output survey objectives.  County-level TPO data are 
important.  A challenge is to develop models that estimate what volume of wood each mill draws 
from the counties in its wood supply area.  Annual tree canopy cover loss by county was the 
ancillary data used.  An area-level Fay-Herriot EBLUP estimator was used.  A Monte Carlo approach 
was used to explore the gains possible from incorporating the tree canopy loss ancillary data.  Small 
area estimation techniques did increase the precision of county-level TPO data.  Methods such as 
Fay-Herriot were easy to implement.  The spatial allocation model used for ancillary data in the SAE 
model has utility.  But the Monte Carlo approach revealed that SAE were biased under the 25 
percent sampling fraction, although the bias declined as sampling intensity increased.  Further, 
examination of the Fay-Herriot mean square error estimator suggested a downward bias as well for 
the small sampling fractions, that is, the mean square error estimate was too small.  Finally, 

https://www.youtube.com/watch?v=qxM9pXAi9ds&feature=emb_imp_woyt
https://www.youtube.com/watch?v=n3KzK5bmlBY&feature=emb_imp_woyt
https://www.youtube.com/watch?v=WgqlQP6fHkk&feature=emb_imp_woyt
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Coulston explored why the biases occurred with the Fay-Herriot estimator.  He concluded with the 
following broader perspectives:  SAE approaches show promise for production-level FIA estimates 
for TPO, inventory, and NWOS parameters of interest; area-level approaches are attractive, in part 
because they do not require actual plot locations and are relatively immune to poor plot 
coordinates; understanding assumptions behind SAE approaches is critical, especially how errors in 
ancillary data influence SAE estimates and associated MSEs; and when constructing estimates that 
contain rare events, the use of a generalized variance function should be considered. 

 
Enhanced Precision of FIA Forestland Removal Estimates 
Corey Green, Virginia Tech 
YouTube link: https://www.youtube.com/watch?v=JzFTXpv3sAg&feature=emb_imp_woyt (15:30 min) 

 
Green outlined a project that used LANDSAT-based tree cover loss information and TPO data as 
auxiliary data to improve the direct estimates of county-level volume and biomass, based on FIA 
phase 2 plot data.  The Fay-Herriot area-level model was used with some spatial additions.  Total 
removals, softwood removals, and hardwood removals were modeled.  Within the softwood and 
hardwood categories, two diameter classes were defined; pulpwood and sawlog.   Results illustrated 
that the root mean square error of the SAE were reduced compared to the direct estimates.  Green 
then addressed the question, “What if the improved SAE precision still isn’t acceptable?”  His 
concluding messages were that precision of estimates increased using auxiliary information; spatial 
Fay-Herriot models and the original Fay-Herriot models were both effective at improving uncertainty 
of county and survey unit estimates; choice of quality auxiliary data is very important; the reliability 
of streams of information is an important factor; and all the analyses presented were conducted 
with publicly available data and open-source software (R, PostgreSQL) from the FIA DataMart. 
 

BIGMAP  
Dave Bell, PNW-FIA 
YouTube link: https://www.youtube.com/watch?v=wOYUgFpB9WQ&feature=emb_imp_woyt (8:55 min) 
 

Bell discussed how small area estimates were integrated with national nearest-neighbor vegetation 
mapping.  LANDSAT imagery was used in both model-based and model-assisted mapping—the latter 
is the focus of Bell’s presentation.  BIGMAP is a partnership between FIA and Esri to create a 
platform for mapping and estimation.  Four use cases are addressed by BIGMAP—forest carbon 
modeling and mapping, LANDSAT time-series analyses, high resolution mapping of forest cover and 
change, and better access to science for decision-making in a cloud-computing environment.  Six 
pilot studies estimating forest carbon pools were conducted in six regions.  While McRoberts et al. 
(2007) described statistical methods for areal mean and variance estimators, based on the k-NN 
approach, those methods are computationally intensive and difficult to use in commonly available 
software packages.  Bell showed how ArcGIS Pro Model Builder was used to implement the 
McRoberts et al. approach and combine the outputs with other data in SAE projects to estimate 
forest carbon pools.   
 

Within Ecological Units and Disturbed Areas 
Gretchen Moisen, RMRS-FIA 
YouTube link:  https://www.youtube.com/watch?v=3NPGNau6qBY&feature=emb_imp_woyt (11:57 
min) 
 

https://www.youtube.com/watch?v=JzFTXpv3sAg&feature=emb_imp_woyt
https://www.youtube.com/watch?v=wOYUgFpB9WQ&feature=emb_imp_woyt
https://www.youtube.com/watch?v=3NPGNau6qBY&feature=emb_imp_woyt
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Moisen addressed a project to automate estimation of forest resources affected within a fire 
boundary, as a rapid response to current fire situations and to determine best ways to borrow 
strength in automated situations.  Empirical Best Linear Unbiased Estimators (EBLUP) approaches 
were used.  She showed how ecological regions were used as the alternative domains from which to 
borrow strength.  Data from provinces, sections, and subsections were used in EBLUP models under 
four different borrowing strategies.  LANDFIRE 30-meter data layers were also sources of data.  In 
summary, EBLUPs are simple but useful options.  Ecoregion sections and subsections are useful 
alternative domains for borrowing strength.  The FIESTA statistical package is capable of bridging 
science-to-operational uses of small area estimates for wildfire situations.  National testing of the 
approach across all ecoregions, sections, and subsections is still needed. 

 
FIESTA:  A Bridge Between Science and Production 
 Tracey Frescino, RMRS-FIA 

YouTube link: https://www.youtube.com/watch?v=PbhPwm_llVE&feature=emb_imp_woyt (11:07 
min)  
 

After presenting a quick history of the FIA program, Frescino highlighted the need for a flexible 
estimation engine to accommodate new estimation strategies for answering an evolving array of 
questions using the best available auxiliary data.  The FIESTA software application can query and 
extract data tables from FIA databases, summarize and explore FIA data, manipulate and 
summarize spatial data, and use different estimation modules in a streamlined package to 
quickly provide results.  The four estimation modules are: traditional “Green Book” estimators; 
photo-based estimators; model-assisted estimators; and a linking module to small area 
estimator packages.  Finally, Frescino explained the advantages of building FIESA in R software 
and how the openness and transparency of R empower analysts from everywhere to use and 
add value to the FIESTA software package. 

 
 
Designing a User Interface for Custom SAE Mapping and Estimation 
Todd Schroeder & Joe McCollum, SRS-FIA & Nicholas Nagle, Univ. of Tennessee 
YouTube link: https://www.youtube.com/watch?v=aaArDggbUCE&feature=emb_imp_woyt (16:00 min) 
 

Schroeder described an emerging application which can derive custom, small area maps/estimates 
for any FIA variable for user-defined areas.  The regularized raking (RR) estimator is based on 
dasymetric modeling, which is a Bayesian maximum entropy technique.  RR advantages were 
presented, including the ability to adjust design weights until they match the population estimates 
and RR’s usefulness in both design-based and model-based estimation.  Benefits and tradeoffs of 
using the RR estimator were described, notably that RR produces small area estimates and survey 
unit-level estimates that are self-consistent both spatially and thematically (e.g., county totals sum 
to the multi-county survey unit total, and softwood plus hardwood volume estimates sum to the 
total forest volume estimate).  An example for South Carolina was used to illustrate RR solutions 
using Shiny, an R Studio software package.     

 
A Brief Tour and Illustration of Geostatistical Methods for Small Area Estimation Using 
Point-Referenced Data 
Andrew Finley, Michigan State Univ 
YouTube link: https://www.youtube.com/watch?v=X26EAI65Shw&feature=emb_imp_woyt (30:08 min) 
 

https://www.youtube.com/watch?v=PbhPwm_llVE&feature=emb_imp_woyt
https://www.youtube.com/watch?v=aaArDggbUCE&feature=emb_imp_woyt
https://www.youtube.com/watch?v=X26EAI65Shw&feature=emb_imp_woyt
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Finley spoke about model-based inference in survey sampling using a Bayesian approach.  He 
provided several references from published papers that explain the details of finite population 
survey sampling and model-based Bayesian inference.  An extended example was used to illustrate 
the approach.  The model took the form of a traditional Gaussian spatial process model that 
incorporated a post-stratified design via random effects in the regression framework.    The results 
showed how the design-based estimation approach and model-based estimation approach 
compared to the true values of the four strata of interest.  The model-based approach provided 
improved variance estimates over the design-based approach.  He concluded that a hierarchical 
Bayesian model-based approach offers a robust alternative to classical design-based inference, with 
clear advantages in small area (small sample size) estimation settings.  Further, Bayesian inference 
offers unparalleled uncertainty quantification and interpretation.  Finley also noted that a key 
weakness of model-based inference is misspecification of the model, yet there is an extensive 
literature on hierarchical Bayesian models to tap for ideas on specifying rich and flexible models that 
accommodate specific sampling design features and design implementation shortcomings.   

 
Synthetic Domain Estimation of Post-Fire Tree Density Using FIA Data 
Dave Affleck & George Gaines, Univ. of Montana 
YouTube link: https://www.youtube.com/watch?v=YrKfI45W7Zs&feature=emb_imp_woyt (18:36 min) 
 

Affleck presented direct and indirect methods of estimating post-fire tree density throughout the 
western United States.  The key question was whether FIA phase 2 plot data could provide useful 
estimates of tree regeneration in burned areas for individual national forests and regions?  The 
Monitoring Trends in Burn Severity (MTSB) polygons were used, along with trees per acre data from 
FIA plots within the polygons and tree cover data products from LANDSAT.  Two domains were used:  
NFS regions 1-4 (the interior West) and NFS regions 5 and 6 (Pacific Coast), each with four-year 
intervals.  The key parameter was mean tree density (trees/acre) for each domain at Y years post-
fire.  The challenge was, there are often few FIA plots within burned area polygons to produce 
acceptable estimates for individual national forests.  Therefore, indirect estimation approaches were 
needed that were model-assisted, using auxiliary data from FIA plots outside national forests and 
from other times (e.g., earlier fires).  Estimation issues were discussed and gains from use of 
auxiliary information were outlined.  Low sample sizes and high variance in tree densities led to low 
precision of estimates.  Alternative approaches to improving the precision of estimates are ongoing.   

 
A Review of International Approaches 
Richard Guldin, Guldin Forestry LLC 
YouTube link: https://www.youtube.com/watch?v=jwQW9N9NMJw&feature=emb_imp_woyt (24:58 
min) 
 

Guldin presented a high-level review of the history of small domain estimation research and then 
focused on recent small area estimation research identified using three filters:  recent (since 2000); 
outside the USA (hence international); and focused on forests (ignoring all the basic research on 
small domain estimation, work in the socio-economic sectors, and research on other natural 
resource sectors other than forests).  Remote Sensing of Environment was the most helpful journal 
in identifying pertinent research.  The attributes most frequently estimated were volumes of timber 
or growing stock and type of forest cover.  Switzerland, Norway, and Germany have the most active 
SAE research programs, often with partnerships of canton/provincial/state agency experts.  Details 
of work in each of the countries were described.  Work underway in Finland, France, and Spain was 
also presented.  Guldin came to four conclusions.  Small domain estimation research pertaining to 

https://www.youtube.com/watch?v=YrKfI45W7Zs&feature=emb_imp_woyt
https://www.youtube.com/watch?v=jwQW9N9NMJw&feature=emb_imp_woyt
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forests has focused almost entirely on spatial domains; little/no work uses socio-economic domains 
for auxiliary information.  Design-base, model-assisted sub-national applications are being actively 
explored in several European countries.  Intellectual leadership is broadening as the next generation 
of researchers replace the early researchers who have retired.  Finally, the needs for small area 
estimates are being driven in Europe largely by stakeholder needs to reduce costs of forest 
management or stand level inventories and increased demand for localized above-ground biomass 
information useful for carbon accounting frameworks. 

 
Comparing Industry Solutions 
John Shaw, RMRS-FIA 
YouTube link: https://www.youtube.com/watch?v=dn9la5Vup4U&feature=emb_imp_woyt (30:17 min) 
 

Shaw explored opportunities for preparing small area estimates, both from the standpoints of 
spatial resolution and temporal resolution (e.g., the moving window of data collected in a ten-year 
cycle) in western states.  Many of the pressing small area estimation questions differed regionally—
fire assessments in western states, county-level estimates in eastern states.  Biomass and carbon 
estimates have increased in importance everywhere.  While FIA found it difficult to create advances, 
some firms made more progress.  Two important features were accurate portrayal of the 
characteristics of areas between the plots and adding up classified pixels provided reasonable 
estimates of the entire population.  Basal area, number of trees/trees per acre, volume, biomass, 
were parameters of high interest.  Often, estimates of growth, removals, and mortality were made 
by computing differences for two time periods.  FIA data are essential to firms developing 
commercial products.  Shaw proposed a benchmarking exercise comparing FIA results with other 
available products.  Good results across spatial scales would suggest good performance in the 
classified pixels between plots.  He then discussed alternative types of spatial scales--hydrologic 
units and ecoregion units, noting that HUC level 8 aligns well with ecological sub-sections, at least in 
Utah’s Uinta Mountains.   Shaw closed by discussing potential benefits, opportunities and 
mechanisms for collaboration and partnerships between the FIA program and outside interests.    

 
Small Area Estimates for the National Woodland Owner Survey 
Brett Butler & Jesse Caputo, NRS-FIA & Emma Sass & Vance Harris, University of Massachusetts-
Amherst. 
YouTube link: https://www.youtube.com/watch?v=XIRkyMwGzWM&feature=emb_imp_woyt (5:26 min) 
 

Butler began with an overview of the National Woodland Owner Survey.  Two products have been 
developed from NWOS data.  The first is a current ownership map.  Although it is useful to 
understand ownerships patterns at the national and state levels, it can’t be used for assessing 
situations in small areas.  But he envisions a next-generation ownership map because a national 
parcel layer is now available (e.g., from Digital Map Products).  By combining NWOS information 
with parcel information from with other auxiliary data, such as census and transportation network 
data, an improved forest ownership map with additional detail might be developed.  Currently, 
NWOS data are published in many different tables, summarized by survey questions, spatial 
coverage (national, regional, state), and size of holdings.  An NWOS dashboard has also been 
created.  Next-generation NWOS estimates are being considered.  Because of advances in ownership 
mapping and SAE research by others, creating sub-state estimates may soon be possible.   

 
SilviaTerra BASEMAP:  An Applied Small Area Estimates Solution 
Nan Pond, SilviaTerra 

https://www.youtube.com/watch?v=dn9la5Vup4U&feature=emb_imp_woyt
https://www.youtube.com/watch?v=XIRkyMwGzWM&feature=emb_imp_woyt


Program Summary | 2020 FIA National Users Group  Page 6 
Small Area Estimation Focus Session | 30 Sept – 2 Oct 

YouTube link: https://www.youtube.com/watch?v=BuXkZEftXTc&feature=emb_imp_woyt (10:29 min)  
 

Pond described how BASEMAP—a commercial solution for small area estimates of forest 
structure—was developed and is updated annually.  BASEMAP’s guiding principles are that pixel 
predictions should be model-based but constrained by inventory data; inventory predictions must 
be consistent across different levels of spatial hierarchy; and area estimates should carry estimates 
of their precision.  BASEMAP uses FIA data as training data for remote-sensing assisted models and 
serves as a top-level population constraint.  FIA data are grown forward to a common year to 
establish the date of the inventory.  A key output is tree lists by species, diameter, trees per acre, 
and volume (e.g., carbon stocks).  Benchmarking and verification processes were described, along 
with how results are used to identify prospective improvements and additional uses.  Additional 
information from clients is also used to improve estimates, especially for smaller areas.  The types of 
clients who have purchased access to BASEMAP were mentioned along with some of their uses, 
such as assessing forest health and wildlife habitat quality.   

 
 

Session One – September 30, 2020 
 Theme: User Needs 

 
YouTube Link: https://youtu.be/6ENPUMBxUDQ  
 
Setting the Stage and Highlighting Goals (starts at 02:32 in the video) 
Gretchen Moisen, RMRS-FIA 
 

Moisen discussed the goals for the meeting.  In setting the stage, she reviewed where the 116 
registrants came from:  50 from the Forest Service (8 from the National Forest System or State a& 
Private Forestry and 42 from R&D); 23 from state agencies; 18 from private businesses; 17 from 
universities; 7 from non-governmental organizations; and 1 from another federal agency.  
Geographically, 41 are from the South, 23 from the North, 21 from the Interior West; and 17 from 
the Pacific Coast and Alaska; and 14 from the Washington, DC area or elsewhere.   
 
She then noted that it’s clear that people define “small area” in many ways.  The emphasis on small 
area, or small domain, estimation began in the 2014 Farm Bill, which urged the FIA program, “… to 
improve the statistical precision of estimates at the sub-state level …”.  Different user needs require 
different solutions.  Unifying the language began at the November 2019 FIA Stakeholder Science 
meeting in Knoxville.  A variety of approaches are being examined.  This meeting has three 
objectives: (1) to clearly articulate information needs—the focus of today’s session; (2) to identify 
the most sought-after characteristics of estimation tools for users—the focus of tomorrow’s 
sessions; and (3) to list steps to move from our currently fragmented science base to applications 
where FIA analyses and users can gain the most traction.  To achieve these objectives, registrants 
need to participate and share your views.  Use chat.  Fill out the polls and surveys.  Raise questions 
and give comments during the discussion opportunities.  In closing, Moisen thanked registrants for 
their contributions. 
 

Synthesis from Science Applications (starts at 10:30 in the video) 
John Coulston, SRS-FIA 

  

https://www.youtube.com/watch?v=BuXkZEftXTc&feature=emb_imp_woyt
https://youtu.be/6ENPUMBxUDQ
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Coulston began by recapping the premeeting presentations.  Butler pointed out how small area 
estimation can be relevant to the National Woodland Owner Survey.  Finley highlighted a Bayesian 
approach to estimation.  Guldin laid the groundwork for small area estimation in history and current 
developments in Europe.  Schroeder discussed a regularized raking approach for small area 
estimation.  Radke highlighted how three-dimensional NAIP imagery can be used to improve 
precision of area-based estimates.  Green discussed components of change, using small area 
approaches in the South.  It hit on some production-level questions.  Coulston offered Timber 
Product Output examples for using small area estimation procedures.  Moisen offered a 
presentation on additional thoughts for borrowing strength—how large an area can be considered--, 
with applications to fire.  Frescino introduced the FIESTA package for making estimates from FIA 
data.  She will host a FIESTA demonstration tomorrow.  Affleck focused on ratio estimators for 
evaluating post-fire tree densities, using both spatial and temporal examples.  Shaw illustrated how 
practitioners use small area estimation.  Pond provided an overview of BASEMAP, and its validation 
process.  Bell discussed how BIGMAP used to distributed gradient nearest neighbor imputation 
approaches.  Those are one-sentence overviews of the pre-meeting presentations.  Finally, Coulston 
used a word cloud to highlight the importance of certain terms, especially “auxiliary data”, 
“correlation” and “unit-level” versus “area-level.”   Although most of the presentations focused on 
smaller area estimates, Coulston believes that future research will focus increasingly on smaller time 
periods, making estimates for specific years between actual inventory field data collection.  
Although the Bayesian and raking approaches were only mentioned in single papers, Coulston 
believes that these approaches will become more widely used in the future.  Finally, the types of 
validation approaches and their limitations will become more important in the future.  Regarding 
parameters estimated, volume, basal area, and disturbance were the most frequently estimated 
parameters.   
 
Coulson listed things to consider over the next three days include commonalities: 

• Require a model 
• Require correlation 
• Most require auxiliary data 
• Generally, the current work has been at the project level 
• Applied research techniques  
• Application-based estimates of disturbance, treatments, and status (e.g., carbon and 

biomass) 
 He also pointed out that more information is needed on: 

• Accounting for error in the right-hand side of equations 
• Multivariate left-hand sides versus univariate left-hand sides 
• Rare events and zero inflation 
• Moving from applied research to “production” of uniform, reliable statistics.  We can learn 

lessons from broad-scale applications, like BIGMAP, BASEMAP, and FIA removals. 
 
Coulston concluded by noting that more dialogue is needed to identify the FIA estimates that will 
become “official” versus any number of “alternative” estimates.  For example, what is the “official” 
volume estimate for a well-defined sub-state area versus “alternative” volume estimates for 
differently-sized or differently-defined areas. For example, how will clients and stakeholders react to 
having perhaps ten different volume estimates for a state and sets of counties or watersheds that 
arise from alternative estimation approaches? 
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Questions and Discussion Followed on Coulston’s and Moisen’s Presentations (begins at 26:30 in the 
video) 
Prisley:  I’m intrigued about error on the right-hand side and error in the ancillary data.  Are there 
methods available to deal with these? 
 
Coulston:  Yes, there are approaches available to deal with these issues.  Schroeder’s presentation 
dealt specifically with that.  There is also a published paper in Forest in 2019 on it.  The basic 
statistical literature also has several papers on these issues, based on extensions of the Herriot 
model.  The extent to which they are relevant remains unknown, but the fact that errors can exist 
can’t be ignored.     

 
 
Forest Industry Needs (starts at 29:15 in the video) 
Steve Prisley, NCASI 
 

Prisley began by briefly discussing transitions in “forest industry” over the past several decades.  
Today, the corporations who comprise the “forest sector” are either forest landowners or 
manufacturers.  They have different information needs.  Landowners need information about forest 
lands for strategic land acquisition or disposal.  They manage their land and need information 
enabling them to win certification for sustainable forest management.  Investors in forest land want 
to know about their forest carbon stocks and how they are changing.   
 
Manufacturers want to know the current and anticipated future supply and demand for roundwood 
in their region.  They want to know if landowners who provide roundwood to their mills are certified 
as sustainable, so the mill’s products can also be labelled and advertised as sustainably sourced.  
Also, many want information about carbon stocks and fluxes on their lands and whether carbon 
stocks in their woodshed are stable or increasing.  Answers to these questions comes from a 
combination of their own forest inventory data and comparisons with FIA data.   
 
Prisley highlighted three examples of information needs:  forest area changes over time; biomass 
growth/drain (net growth after accounting for mortality and removals); and forest age class 
distribution.  The first question was illustrated with data from the northern piedmont area of 
Virginia.  Gross information for the region doesn’t show much of a trend.  However, more detailed 
analyses of smaller areas highlight take advantage of finer spatial granularity in the information, 
identifying locations within the northern piedmont region where forest cover is changing more 
significantly.  The second question was illustrated with data from the central and southern piedmont 
region of Virginia.  Growth and drain are a lagging indicator, while sustainability is a future trending 
indicator.  That said, some do want to know the trend in the lagging indicator.  Again, at the region 
level, the data don’t tell much.  The third question was also addressed with central and southern 
piedmont data.  Generically, volume is a function of site index and age class.  When age classes for 
specific site indices are known, tracking age class can help with estimating volume change.  When 
there are stand-replacing disturbances, then tracking age class at a finer spatial scale can shed light 
on prospective volume changes. 
 
In summary, forest industry needs for small area estimation are: 

• Multiple demands for carbon, area, and volume    
• Small thematic domains 
• Current conditions and trends—past and future 
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National Forest System Needs (starts at 44:15 in the video) 
Jamie Barbour, FS NFS-EMC 
 

Barbour highlighted the importance of FIA data for practicing adaptive management on national 
forests.  Improvements in small area estimation have the potential to improve adaptive 
management.  A key question for NFS is how to define “small.”  Many NFS decisions and practices 
are at the scale of less than 1,000 acres, although there is increasing planning and thinking about 
larger areas across landscapes—many thousands of acres.   
 
An important issue within NFS is a mistrust of FIA forest cover typing definitions.  Many NFS folks 
want to pick and choose the plots that seem most like the stand where management actions are 
being contemplated.  That’s an issue.  This skepticism needs to be addressed to gain wider 
acceptance of FIA’s small area estimates.  Many NFS regions have adopted an imputation approach, 
guided by FIA analysts.  This is a step in the right direction.   
 
Opportunities abound in NFS to work at larger scales and simultaneously on multiple resources.  
How will this trend influence the need for small area estimation?  NFS does recognize that FIA is the 
best available data, despite concerns just mentioned.  FIA data are recognized as reliable input data 
to a variety of forest projection models.  FIA data definition of “timberland” is also helpful to identify 
places across landscapes where timber production can occur.  An emerging issue is condition-based 
NEPA.  FIA datasets are excellent for developing condition-based NEPA analyses—what will the 
future landscape look like if certain management actions are implemented in many stands.  A 
remaining question is how to connect NFS stand exams to the FIA grid.  Barbour thinks that in the 
past, NFS and FIA experts were talking past one another.  Today, vegetation ecologists from NFS are 
interested in what’s happening to vegetation structure and pattern across landscapes.  These NFS 
experts are helping NFS move towards wider uses of FIA data.  NFS must think harder about how to 
systematically place stand exam plots to connect better to FIA information.  In NFS regions where 
the FIA grid has been intensified, NFS experts have shown that they can do a much more, better, 
and more precise landscape-level analyses, and their results are helping influence the thinking in 
other regions.   Barbour cited examples on prevalence of snags, habitat analyses for elk and 
Canadian lynx, and the development trajectories of stands after fires and pest outbreaks.  Finally, 
there is an increasing trend in the use of Categorical Exclusion authorities.  While CEs have typically 
covered areas less than 1,000 acres, there is pressure to use CEs for larger landscapes and 
simultaneously at small areas.  FIA data can help. 
 
Renate Bush (FS-NFS-Region 1) had a comment regarding stand exams.  NFS is collecting less data in 
exams, and the data collected are often decided based on the stand—is it old growth or something 
else?  The question of how to supplement limited stand exam data with FIA data is one needing 
solution. 

 
NGO Needs (starts at 1:01:30 in the video) 
Alistair Jarvis, American Forest Foundation 
 

Jarvis discussed how AFF is thinking about these issues.  Families control the largest portion of U.S. 
forests.  The approaches AFF uses must be measurable, verifiable, and marketable for a variety of 
purposes.  AFF’s vision is to move 200,000 landowners to take action that will have impacts at the 
landscape level by 2036.  Because some landowners will start, but not finish as planned, a larger 
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number of landowners must be motivated to begin.  Practices must be technically and financially 
feasible.  Landowners tend to have small holdings—less than the typical area covered by small area 
estimates.  Landowners need the right combination of precision and low cost of collecting data for 
small areas.  An example of the friction family forest owners are facing is that current carbon 
markets want verifiable data that are too costly for current landowners to gather.   What AFF seeks 
is some combination of remote sensing and FIA data to unlock the potential for small family forest 
owners to participate in new carbon markets.  AFF has developed the WOODSCAMP computer 
application to help landowners learn more about their property and its potential.  Building the tools 
to use the spatial and landowner data is vital, and the tools will depend on identifying and imputing 
conditions in land between FIA plots—forest types, conditions, evidence of practices and actions 
already implemented, and how the conditions all connect to the non-timber services that forests 
provide.  Whatever approaches are ultimately developed, their estimates must be capable of being 
rolled up to the regional and national levels.  Alignment is needed between data sets at multiple 
spatial scales for policy impacts and ecological impacts to be better understood.  Wall-to-wall 
information products are needed that realize the full potential of FIA data.  It’s urgent to unlock the 
emerging potential of aligning FIA estimates with all the other types of information and users’ 
needs. 
 

Partnering with States Through the U.S. Climate Alliance (starts at 1:14:30 in the video) 
Alex Rudee, World Resources Institute 
 

Rudee introduced the U.S. Climate Alliance, formed in 2017.  Members are States; delegations led 
by their Governors.  Improving GHG inventory methods is one of their objectives.  WRI, along with 
other NGOs, is providing technical assistance to individual states, especially in inventory methods.  
Up to this point, nearly half of states don’t report GHGs for forests.  Those who did are using FIA 
data; primarily through EPA’s Excel-based tool to estimate fluxes.  No small area estimations are 
possible with that tool.  Precision and timeliness are important attributes to improve state level 
data.  Some states are interested in managing GHGs at the sub-state level, for example, where to 
emphasize forest regeneration to expand carbon sequestration.  States can either invest in more 
field data by intensifying the FIA sample, or by using remote sensing tools, like LIDAR, to improve 
the spatial resolution of their data.  The remote sensing option brings additional functionality.  Some 
states aren’t interested in intensification because it costs too much.  Intensification is proven to 
lower standard error of the estimate for some statistics.  The second option is to use LIDAR or aerial 
photography to produce a base map, and then use FIA and/or other data to refine the base map.  
Then, remote sensing can be used to periodically update the base map.  Using optical imagery, like 
LANDSAT is a more cost-effective tool for updating a base map than is LIDAR imagery.  Remote 
sensing does allow gathering of information for other land uses, which is a benefit to a state, but it 
also requires a larger up-front investment to produce the base map.  However, the annual costs of 
updating the base map are then lower.  The JEDI satellite mission may provide benefits of 
consistency across the entire U.S., albeit at a coarser resolution, than the many different airborne 
LIDAR surveys that are done in different dates, at different resolutions and for different land areas.   
All those differences introduce analytical complexities.  Rudee then used a University of Maryland 
case study covering Maryland and Delaware to illustrate how high-resolution remote sensing data 
can do a better job than FIA data.  While technological issues remain to be resolved, WRI believes 
this approach has great promise.   In response to a chat question, Rudee said that the U.S. Climate 
Alliance funding the case study.   
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State Needs (starts at 1:32:20 in the video) 
Aaron Stottlemyer, Texas A&M Forest Service 
 

Stottlemyer shared state agency perspectives on their small area estimation needs, based on their 
responses to a short survey he distributed.  There are differences in the definition of “small,” as 
others have already mentioned.  The differences pertain to the different issues and questions states 
are facing.  Following some additional over-arching remarks, he discussed three examples: 

• Southern Sierra Nevada in California.  Tree mortality estimates in 6 counties was the issue 
• Georgia Forestry Commission.  The State bills forest landowners 6 cents/acre for wildfire 

suppression costs.  With so many counties and variation in areas—159; ranging from 
581,000 to 77,000 acres—the estimated forest area/county can vary a great deal.  In some 
counties, forests in developed areas are included, which confounds local leaders.   

• Texas timber damage assessments.  Hurricanes, tornados, and wildfires are the causal 
agents.  Wind data from the National Hurricane Center is used to identify potential damage 
zones from high to low.  TFS then lays down a grid and assigns field crews to collect data.  
The field data are used to refine damage estimates in each zone, by county and forest type 
group.   

The responses highlight the differences in what is considered “small” and what the issues are.  More 
precision in small area estimates are definitely needed to deal with state problems.   

 
Discussion (starts at 1:42:30 in the video) 

Moisen opened the discussion by noting that FIA researchers and leaders have been discussing ways 
of improving small area estimates.  She pointed out that “fuzzed” plot data have been successfully 
used to improve base maps produced using remotely sensed imagery.  Shaw’s paper highlighted 
some of these successes and illustrate that more opportunities exist.  Pond’s paper discussed her 
organization’s collaboration with FIA.  Burkman discussed the national lead and Station leads for 
spatial data services.  They are the starting points for beginning collaboration with the FIA program 
over small area estimation questions.  Once the right people are talking to one another, progress 
accelerates.   
 
Perry commented that temporal-based concerns are an issue.  At the national scale, this is design-
based estimation.  As the areas get smaller, then the estimation process shifts from design-based to 
model-based approaches.  Perry also reminded listeners that there needs to be mutual benefits for 
the FIA program and the American public in developing collaboration between FIA and outside 
organizations.   
 
Coulston said that the presenters have not really discussed the question of precision of estimates, 
just the need for particular estimates for smaller areas.  How precise must small area estimates be?   
 
Rudee said that the EPA tool doesn’t say anything about uncertainty or precision; likely it’s large.  
The states generally don’t know the precision of the estimates that they are dealing with, so it’s 
hard for them to specify a desired precision level.  Perhaps there won’t be a threshold precision that 
is good for every state.  Precision will probably be based more on the decisions that need to be 
made.  That said, the current state of the art is too imprecise.  States and other decisionmakers are 
looking at the precision of estimates created by other sectors, such as the energy sector, and 
thinking about how their precision affects perceptions of precision for forest-based estimates.   
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Guldin pointed out that the evolution of log scaling methods and precision were driven by the types 
of markets that emerged (sawlogs versus pulpwood versus chips; using different scaling approaches 
such as weight scaling or board-foot scaling using the Doyle, Scribner, or International ¼ Inch rules 
scaling).  In retrospect, we know that different rules were adapted to different markets and 
conferred different advantages to mills versus landowners.  Perhaps emerging markets for non-
timber forest products, like carbon sequestration, will similarly drive the definition of acceptable 
precision.  Based on the forest sector’s experience with different wood products markets in different 
geographic areas, sector experts should be prepared to help guide the developing market-based 
precision requirements to avoid some of the equity issues between buyers and sellers that had to be 
overcome in past log-scaling.    
 

Closing Remarks about On-line Polls, CFE Credits, and Housekeeping Remarks (Starts at 2:00:00 in the 
video) 
 

 

Session Two – October 1, 2020 
Theme: Live Demonstrations 

 

YouTube Link:  https://youtu.be/85XayBw6uMQ (2:05:57 long) 

Welcome to the Live Demonstrations (starts at 0:00 on the video) 
Danielle Watson and Charles H. Perry 
 
rFIA (starts at 2:30 in the video) 
Hunter Stanke & Andrew Finley, Michigan State Univ. 

 
Stanke introduced the rFIA software package.  rFIA was developed to help unlock the depth and 
power of the complex FIA dataset for users.  It’s an open-source r package, designed to be simple 
and easy to use, even for people who have never used r before.  Although it has a simple interface, 
there are many options that can help a user dig deeply into the FIA database.  This is a much more 
flexible environment than Evalidator.  Key features include: design-based estimators (all consistent 
with Evalidator); enhances spatial and temporal estimation capacity; flexible selection and 
specification of domains of interest; temporally indifferent alternatives (user can choose from five 
different alternatives).  Currently, rFIA is building more model-based estimators, but it allows 
selection of specific inference for now.  Stanke then demonstrated steps to use rFIA, using Florida 
data in the example.   The initial step is to download FIA data for state(s) to a file directory.  Once 
downloaded, the data needs to be “read” into rFIA to begin analyzing it.  Several different options 
for grouping data, defining domains of interest, and making estimates were shown.  Bringing in 
outside information—mean annual temperature in the example—was highlighted to show that 
small area estimates can be made using rFIA.  The rFIA website has many different tutorials to help 
users get started.     

 
  

https://youtu.be/85XayBw6uMQ
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BIGMAP (starts at 25:15 in the video) 
Dave Bell, PNW-FIA 

 
Bell demonstrated how BIGMAP is a platform for mapping and estimation, being developed through 
a partnership between FIA and Esri.  BIGMAP can integrate small area estimation with national 
vegetation mapping.  BIGMAP is in its pilot phase.  The pilot has information for six states across the 
U.S.  K-nearest-neighbor imputation mapping was the initial example, drawing on earlier work by 
McRoberts.  Using the McRoberts approach, which is computationally intensive, the demonstration 
used data for Minnesota to map above-ground forest carbon.  In a further refinement, a tornado 
track map was used to estimate forest carbon in the track—means and variances—compared to 
adjoining stands outside the tornado track.  ArcGIS Pro is an important package that BIGMAP 
interacts with to perform many tasks.  Several questions were asked, and answers provided after 
Bell’s formal demonstration concluded.   

 
Volume, Growth, and Removals Estimates (starts at 49:00 in the video) 
Phil Radke & Corey Green, Virginia Tech & John Coulston, SRS 
 

Radke demonstrated the SHINY app.  The question stimulating the app’s development was the 
desire to have county-level removals estimates.  The app includes both the spatial domain (counties) 
and the temporal domain and includes multiple years and removals products categories (e.g., 
softwoods, hardwoods, sawtimber, pulpwood, etc.).   In any FIA attribute class, such as removals, 
one can estimate quantities based on the full set of panels (e.g., how the full national estimates are 
done), as well as single-panel estimates.  The latter are important for single year, rather than 
estimated over a five-year period.   Green’s pre-meeting paper covers more of the statistical 
details—both a standard Fay-Herriot model and a spatial Fay-Herriot model.  The spatial correlation 
among domains that are adjacent to one another is more important in small area estimation; what’s 
going on in one county is likely related to what’s occurring in adjacent counties.  Thus, the spatial 
Fay-Herriot estimator gives somewhat better results than the corresponding standard Fay-Herriot 
model.  The effects of the Great Recession from 2007 to 2009 are apparent in the maps as 
harvesting plunged in counties and sub-state survey units.  Seeing the year-to-year changes makes 
the effects of the Great Recession more visible than when viewing results for the full set of panels 
with their rolling five-year estimates.  Percent standard errors of the estimates are also available 
from the mapped data.  The demonstration’s graphics show both county-level maps and survey unit 
maps for the region encompassing Virginia to Mississippi to Kentucky.  Coulston and Radke 
discussed the precision of removals estimates and difference between percent standard error and 
mean square error and assumptions in the Fay-Herriot model.  Coulston also provided some 
additional explanation of how the FIA measurements estimate removals; assuming that removals 
occur at the mid-point between the two measurements that occur five years apart in the southern 
states.  Thus, the removals may have occurred one or two years earlier or later than the mid-point 
year in the remeasurement cycle.   

 
FIESTA (starts at 1:13:20 in the video) 
Tracey Frescino, RMRS-FIA & Kelly McConville, Reed College 
 

Frescino and Reed College students under the leadership of Prof. McConville, demonstrated how 
they used FIESTA to analyze fire perimeters from FS rapid vegetation assessment and ecological sub-
regions.  The students developed dashboards using the fire information.  FIESTA builds bridges 
between FIA science and how FIA data can be used operationally, such as in dashboards.  Students 
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shared the dashboards they developed, programmed in r, that pointed out the small area estimation 
methods used.  Each student developed a different dashboard, showing various ways that fire data 
can be visualized.  They also pointed out how similar approaches could be used for other 
disturbances.  The students’ projects also demonstrated how different dashboards can be 
developed for other disturbances and different audiences.  For example, one of the dashboards was 
a forest fire storyboard, aimed at lay audiences interested in learning more about fires.  After the 
students’ brief presentations, Frescino presented additional information about how FIESTA works 
and the alternative “helper” domains that can be used for small area estimation.   FIESTA uses 
flexible code that enables users to run detailed analyses for various spatial scales—small to national.  
Finally, Frescino described planned research and development work in the upcoming year to 
improve and extend FIESTA.   
 
During the discussion session that followed, Moisen wondered if the user community can identify 
some spatial domains that are widely needed.  Knowing if there is emerging user consensus about 
important types of spatial domains would help guide future development of FIESTA and other 
applications.  Two questions addressed the issue of “how small is too small?”  Frescino responded 
that dashboards are being explored for areas as small as an individual ranger districts (ranging from 
50,000 to over one million acres) or individual vegetation classes.  Mid-level mapping for national 
forest plans stop at the national forest boundary, so flexibility in defining the polygons so they 
include both a national forest(s) and surrounding non-federal lands is helpful because issues don’t 
stop at national forest boundaries.   
 

Discussion (starts at 1:44:15 in the video) 
Danielle Watson, SAF 

Watson introduced two on-line polls whose responses from users helped shape the next day’s 
discussion. 

 

Session Three – October 2, 2020 
Theme: Group Discussion 

YouTube Link: https://youtu.be/eZg784-fnBA (2 hours, 2 minutes).  55 participants attended. 
 
Welcome and Introduction 
Danielle Watson, SAF   
(starts at 0:00:00 in the video) 
 
Group Discussion 
Steve Prisley, NCASI - Moderator  
(starts at 0:01:20 in the video)  
 

Prisley introduced the group discussion with an example about the difficulty in describing the 
precision needed in an estimate.  He posed the question, “Where should users be headed in 
describing the precision needed in estimates? 
 

https://youtu.be/eZg784-fnBA
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Andy Lister:  The real question is, how will the data be used?  No single “standard” for precision 
can be set.  What is really needed is clearer understanding of how data will be used and what’s 
at stake.  Then the user and the estimator can discuss the precision or certainty of the estimate. 
 
Mark Rosenberg:  There are many different questions.  The precision of an estimate really does 
depend on the information needed.   
 
Alistair Jarvis:  The right level of precision for the right level of decision is how we talk about it.  
What is viable for one user many not be viable for all users.  Because early adopter users are 
trying to solve a problem and are not satisfied with existing solutions, the early adopter may 
have a higher tolerance for uncertainty. 
 
Dale Hogg:  From an industry perspective, we are very interested in precision of estimates and 
understanding the uncertainty around estimates.  We are also interested in the uncertainties of 
the components of the estimates.  We are also interested in participating in research to improve 
small area estimates. 
 
Prisley:  We’ve heard a lot about the use of ancillary data.  Different parameters will have 
different types of ancillary data available.  How the ancillary data are chosen is important.  Has 
anyone seen any gaps in the ancillary data discussed in presentations? 
 
Jeremy Fried:  We’ve seen examples of small area estimates of current status, but few examples 
of trend data, such as growth.  How much covariate information is needed?  How much co-
linearity is tolerable?  Must the ancillary data supporting change estimates also be trend data or 
change data too?   
 
John Coulston:  So far, we have been using relatively simple models with few covariates.  Work 
on growth estimation is just beginning.  Perhaps ancillary data from the MODIS data suite, such 
as NPP or NVDI, will be useful in estimating change. 
 
Rich Guldin:  Estimating change from a previous condition to a current condition is one thing 
because historical ancillary data are needed.  Estimating future conditions—forward looking 
projections—will require ancillary data that are likewise forward-looking projections. 
 
Mark Rosenberg:  Projecting future disturbances, such as changes likely to occur with changing 
climates, will require careful study when choosing ancillary data.   
 
Dave Bell:  Remote sensing imagery can help us make estimates of recent damages due to 
forest pests. MODIS data can be helpful in looking at recent trends.  LIDAR can also provide 
some help in estimating height growth.  But we are seeing examples where height growth 
alone—particularly for older multi-canopy stands—will be a more difficult estimation problem 
than for young, single canopy stands, particularly when trying to estimate impacts of 
disturbances. 
 
Steve Prisley:  Does anyone have comments about the relative strengths and weaknesses in the 
various live demonstrations we viewed yesterday?  Did anything strike you about products or 
approaches that you liked? 
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Mark Rosenberg:  I really like Gradient NN and LEMMA approaches that were part of the 
BIGMAP presentations by Dave Bell yesterday.  I would love to see them continue. 
 
Dave Bell:  We are trying to produce maps for variables developed through imputation 
processes.  We developed the LEMMA product (PNW-FIA and Oregon State Univ. partnership) 
for Washington, Oregon, and California.  This research was started by Janet Ohmann.  These are 
maps of various imputed attributes that are useful to national forests.  This is also the approach 
being used by Ty Wilson for national-scale mapping.  It’s a non-parametric method for relating 
FIA data to remote sensing imagery to develop maps of forest attributes.  It’s very helpful when 
users point out gaps because they help us improve the products.  We also are working to 
describe the precision of the imputations. 
 
Alistair Jarvis:  I liked the SHINY demo.  It deals with similar questions to what AFF is dealing 
with.  Not clear if that functionality is still inside the FS firewall or whether it’s available to 
outside organizations.   
 
Hobie Perry:  Right now, SHINY is still a project inside the agency between FIA and the USDA-
CIO.  We are trying to figure out how we might provide information to outside users.  
Technology security is still a significant concern.  But there is a fair amount of thinking going on 
about what we can share, and we want to be open-minded about sharing.  The conversation is 
ongoing. 
 
Alistair Jarvis:  It would be helpful if users can discuss with you what information users need so 
you can consider those needs. 
 
Hobie Perry:  We are developing a series of intermediate products through this work.  While 
those intermediate products are just things along the way to our ultimate end, it may be that 
those intermediate products of are significant value to certain outside users.  Knowing that 
would be helpful to us. 
 
Steve Prisley:  There are lots of comments in the chat about the utility of rFIA and the interest in 
it.  Are there certain areas that would be particularly helpful to the rFIA developers? 
 
Jeremy Fried:  I’d like to see an example of how to use a covariate in rFIA.   
 
Steve Prisley:  The attributes of interest in a project I worked on were the prior conditions of the 
plots/stands. Understanding how to develop estimates of prior conditions is important. 
 
Rich Guldin:  The European examples I reviewed found that prior stand condition maps were 
surprisingly good ancillary data for contemporary questions.  For example, the composition of 
mixed conifer stands from old maps was helpful in discerning differences among conifer species 
from today’s remotely sensed imagery. A key question is, are there older maps that should be 
digitized for use as ancillary data? 
 
Chris Edgar:  We saw some single panel estimation.  That was interesting.  There are no current 
FIA tools that can use anything other than a full set of panels.  Rapid changes may require 
analysts to make estimates from just one or two panels.  On another point, a highly technical 
audience may want to see ALL the available information.  But state users may have lower 
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tolerance for seeing all the data and not want multiple alternative estimates for the same 
variable, preferring instead a single “official” estimate.   
 
Sharon Stanton:  We are grappling with this question right now.  Model-based estimates may be 
“best” from a statistical standpoint, but the standard answer may be preferred by users.  Many 
of our end-users want a single, definitive, estimate.   
 
Linda Heath:  This specific topic has been on my mind for a long time.  In the RPA Assessment, 
we produce a national layer, which is useful for national-scale analyses.  But there may be 
regional models that are better for a particular region.  How can we explain that?  I think we are 
going to present more information—multiple estimates—and our users need to become more 
savvy, more aware of the fact that multiple answers are legitimate and possible.  I think we need 
to address this in future discussions.   
 
Rich Guldin:  There are varying intensities of FIA sampling across states.  Is anyone looking at 
how precision varies between single intensity sampling versus double or triple intensity 
sampling? 
 
John Coulston:  Generally speaking, a 4X intensification cuts your 95 percent confidence interval 
in half.  It does take a great deal more field plot work to reduce your confidence intervals.  This 
result holds across a great many different variables. 
 
Steve Prisley:  The same thing can hold in considering single panel estimates versus estimates 
from two or three panels.  You can reach that confidence interval faster with a single panel if the 
field work is intensified.   
 
Rich Guldin:  I’m intrigued that the concept of an FIA User Forum didn’t influence the 
presentations in this session.  I encourage people who were interested in an FIA User Forum to 
help describe how a user forum might accelerate work on small area estimation.  A forum might 
provide a mechanism to share findings that would help others. 
 
Nan Pond:  The workshop this week was great.  It is often hard for a less technical user to 
understand how to use tools presented.  Are there short videos that can help the less technical 
user to begin using the tools demonstrated yesterday?   
 
Steve Prisley: That’s a great idea.   
 
Gretchen Moisen:  We had a very disconnected science community come together at this 
meeting.  Also, a disconnected community of developers come together at this meeting.  I am so 
appreciative of the user community becoming a full participant in this meeting.  Thank you. 
 
Amy Nathanson:  I really enjoyed the presentations here.  I was a bit shocked at who is 
participating in this meeting.  I’m one of the few people from the management side of the 
Forest Service attending this meeting.  How can we bring more people from the management 
community—silviculturists, wildlife biologists—to these tools and datasets?  Field managers 
need to learn more about what has been discussed at this meeting.  A final point, from the 
management side, the question of “How small an area?  is always going to be answered, 
“smaller.”   
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The Group Discussion session ended at 1:03:20. A break followed while the video continued. 
 

Summary of What We’ve Learned and Possible Paths Forward 
John Coulston, SRS  
(starts at 1:31:00 in the video) 
 

Coulston outlined what the meeting organizers had heard and seen.  Researchers have 
presented a broad swath of small area techniques to estimate several important parameters.  
Some of the results suggest that small area techniques have similar influence on mean square 
error of triple to quintuple intensification.  Despite the broad array of techniques being 
explored, there are opportunities to help some consensuses emerge.  Users stated their needs 
for small area estimates on several topics, including assessments of carbon, change (GRMs), 
county timber taxes, salvage logging and faster/earlier estimates than possible with full panels.   
 
Several applications have been developed that are ready for widespread use, with more in the 
pipeline.  We also heard that while some are focused on developing general approaches that 
can be used in many situations, unique needs for specific project-level analyses also exist.  
Questions were asked—and some remain unanswered—about the appropriate small domain 
precision target, given current science, current technology, and current auxiliary data.  FIA has 
precision targets for key parameters, such as commercial forest area (±3 percent) and volume 
(±5 percent), that were set after widespread consultation with the user and stakeholder 
community.  These targets are critical to the sampling design FIA uses.  It remains unclear what 
precision targets should be set for key parameters for small areas; are they the same or 
different from the large-area FIA production estimates?  Further, it is not clear how often 
precision targets should be updated, given the rapidly evolving changes in the field, and whether 
current applications/technology platforms are flexible and nimble enough to enable rapid 
changes.  We must also remember that small area estimates are also important to the NWOS 
and TPO surveys.  Answers to these questions would help move small area estimation from a 
research topic to a production system.   
 
A possible path forward is to ask experts/power users to propose/establish the technical 
specifications for FIA production of small area estimates for specific parameters.  Stakeholders 
should help identify the key parameters and proposed specifications should be tested in all parts 
of the U.S.  The pool of experts should include some of the scientists who had prerecorded or 
made live presentations at this meeting. 
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 Findings, Recommendations & Action Items by the Session Organizers: 
 
• Researchers have examined numerous small area techniques to estimate several important 

parameters.  Some results suggest small area approaches have similar influence to 3x-5x plot 
intensifications (from a standard error, RMSE perspective), yet the science has not converged on a 
single “best” approach. 

• Users have clearly indicated the need for small area estimation for carbon assessment, change 
assessment, rapid damage assessment, county timber tax information, yet precision requirements 
for these various estimates are difficult to specify. 

• There are several applications that are available or can be extended to put small area/domain 
estimates in the hands of users in a production system, yet there remains a need for project-level 
work to address specific questions. 

• There are unresolved questions that could help steer further development efforts.  These include: 
o What are appropriate small domain precision targets given the current science, technology, 

and auxiliary data? 
o What are the key parameters for which precision guidelines should be set? 
o If current information is used to set targets, how often should targets be updated given rapidly 

changing science, technology, and data? 
o How does the platform serving SAE remain nimble enough to allow for rapid change? 

• The technical specifications of FIA production of SAE need to be identified by “experts” from 
within and outside of USFS. Specification of precision targets should be informed by broad-scale 
testing across the country. Identification of key parameters should include a broad set of 
stakeholders. 

• We recommend assembling this team of experts within a year (pending funding) to: 
o Identify logical precision targets for a set of key parameters, defined by a broader set of 

stakeholders and users, and appropriate SAE techniques to achieve the precision targets. 
o Test relevant auxiliary data (and characteristics) suitable for a production environment,  
o Identify key analyses and data that may be better suited for a project-level solution. 

 
We have seen connections made among researchers and users during this meeting.  We want to 
encourage the development of more connections and partnerships, and we want to look for 
ways to track and report on progress being made at future meetings. 
 

Discussion: 
Coulston then opened the floor for comments and questions (1:43:15 in the video). 

 
Mark Rosenberg:  This is a good list of recommendations, funding notwithstanding.  Please work 
through NASF to hear more about the needs of individual states.  Perhaps NASF can help build 
consensus regarding states’ needs.  I also support creating an FIA User Forum. 
 
Nadia Tase:  Building out the suite of estimates includes both topics, such as climate mitigation 
targets and carbon, and areas, such as ecoregions and specific ownerships.  The questions we 
are being asked are driving our sense of needs.  Doubling the sampling intensity has costs, and 
those costs are relatively well known.  But less clear is the increase in precision we’d obtain.  
Small area estimations are a viable option we want to explore further.  
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Rich Guldin.  I like the way that John Coulston described precision of estimates.  I hope that we 
can stay away from ambiguous terms to describe the “small areas.”  Consider the term, “county 
level.”  San Bernardino County in California has 17 million acres.  The 159 counties in Georgia 
range from 581,000 acres (the largest) to 77,000 acres (the smallest).  I think it’s important to 
move SAE work forward using clear, unambiguous terms and definitions.  Secondly, choosing 
where to begin work—identifying a few areas of high interest initially—has contributed to past 
successes, such as LANDFIRE’s choice of beginning in just a few regions to test and further 
develop approaches before expanding to all regions.  Perhaps the improvements in small area 
estimations should begin first in areas of high user interest, and when proofs-of-concept are 
successful there and approaches better understood, then move to areas of lower interest.  
Choosing carefully where SAE work begins in the near future may lead to earlier successes and 
accelerate overall operationalization of SAE approaches by FIA and users.   
 

 
Closing Remarks for the Small Area Estimation Focus Sessions 
Gretchen Moisen, RMRS-FIA 
(starts at 1:54:00 in the video) 

 
Thank you to everyone who prerecorded and orally presented at this session.  Thanks also to all 
the online attendees.  We made strides in developing a common, consistent language.  We are 
seeing how things will fit together in time and in space.  Although we need more work to define 
standards, I think much progress was made.  I’m optimistic about the possible progress we can 
make in the next few years.  We are curating a special issue in frontiers of Forests.  Researchers 
and developers of new tools are encouraged to send manuscripts.  Policy papers and 
opinion/editorial/essays are also welcomed, especially from users.  Thank you again for your 
participation and for all that has been shared and learned. 
 
A final word of thanks for Cindy Sherwood and her colleagues for their technical support at this 
meeting. 
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University of Montana 
 
Kevin Gallagher  
Resolute Forest Products 
 
Dan Gaskins 
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USDA FS Rocky Mountain Research Station FIA 
 
Michael  Goergen 
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Andrew  Gray  
USDA FS Pacific Northwest Research Station FIA 
 
Corey Green  
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Rachel Greene 
Tennessee Division of Forestry 
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Economic Research 
 
Linda Heath  
USDA FS R&D 
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Mississippi Forestry Commission 
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John Hogland  
USDA FS Rocky Mountain Research Station FIA 
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USDA FS Northern Research Station FIA 
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Program Summary | 2020 FIA National Users Group  Page 23 
Small Area Estimation Focus Session | 30 Sept – 2 Oct 

Amy Kennedy  
USDA FS California Region 
 
Robert Kennedy  
Oregon State University 
 
Daryl Lederle  
USDA FS Legislative Affairs 
 
Andy Lister  
USDA FS Northern Research Station FIA 
 
Taylor Lucey  
USA FS Pacific Northwest Research Station FIA 
 
Jamie Marunde  
Doyon, LImited 
 
Tim McAbee 
Finite Carbon 
 
Joseph McCollum 
USDA FS Rocky Mountain Research Station 
 
Kelly McConville 
Reed College 
 
Jason Meade  
USDA FS Southern Research Station FIA 
 
Brian Mitchell  
Mississippi Forestry Commission 
 
Gretchen Moisen 
USDA FS Rocky Mountain Research Station, FIA 
 
Adam Moreno  
California Air Resources Board 
 
Todd Morgan  
Univ. of Montana, Bureau of Business & 
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