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Abstract

The USDA Forest Service’s Forest Inventory and Analysis (FIA) program, the
United States’ national forest inventory operating since 1928, has undergone two
independent Blue Ribbon Panel (BRP) reviews (1991-92, 1997-98) that drove
major improvements, including the transition toward a nationally consistent annual-
ized inventory system and integration of forest health monitoring. Today, FIA faces
unprecedented demands from data-driven markets, intensifying disturbances, supply
chain volatility, and sustainability frameworks requiring verified, frequently updated
data at sub-county scales through accessible, open-standards platforms that clearly
distinguish between design-based and model-based population estimates. Techno-
logical advances in remote sensing, artificial intelligence (AI), machine learning
(ML), small-area estimation (SAE), and geospatial analysis offer enhanced monitor-
ing opportunities but pose complex challenges in data fusion, analytics, and govern-
ance. Non-US entities are accelerating investment in operational forest monitoring
infrastructure, integrating satellite Earth observation with ground inventory data and
Al-assisted supply-chain verification, creating competitive and regulatory pressure on
the US forest sector. This evolving landscape demands a third FIA BRP to chart a
path toward a world-leading national forest inventory system addressing SAE, data
confidentiality, and AI/ML deployment. Without modernization, the US risks ced-
ing leadership in forest monitoring and undermining the sector’s competitive stand-
ing in global markets. The US forest sector currently lacks a unified strategic vision
to navigate these challenges, perpetuating outdated assumptions regarding technol-
ogy, governance, and partner coordination. A third FIA BRP would build technical
consensus among leading experts and deliver actionable recommendations, enabling
agency leaders, policymakers, and partners to ensure that FIA applies the best avail-
able technology, provides credible, decision-relevant forest information, and supports
science-based digital forest intelligence that meets international market expectations.
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FIA Origins, Mandate, and Core Accomplishments

Since its creation in 1928, the USDA Forest Service’s FIA program has been the
primary source of comprehensive information on the status and trends of forests
across all ownerships in the US (Labau et al. 2007). FIA has long served as a
foundational element of national resource monitoring, policy guidance, and sci-
entific innovation (Cahoon et al. 2026; Tinkham et al. 2018). Subsequent legisla-
tion, including the 1974 Resources Planning Act (RPA) and the 1978 Forest and
Rangeland Renewable Resources Research Act, reaffirmed FIA as the authori-
tative national assessment of forest resources and linked it to recurring national
assessments and forest resource projections, thereby creating the Resources Plan-
ning Act Assessment program (Wear et al. 2013; Coulston et al. 2023; Wear and
Coulston 2025; Oswalt et al. 2026). The FIA program’s core responsibilities
include maintaining forest inventories, enhancing the inventory through applied
research and development, and analyzing trends in commercial use and produc-
tion. The program currently centers on four components: (1) enhanced National
Forest Inventory (NFI; Westfall et al. 2022); (2) National Resource Use Monitor-
ing (NRUM), formerly known as the Timber Products Output monitoring program
(TPO; Coulston et al. 2018); (3) the National Woodland Owner Survey (NWOS;
Butler and Caputo 2022); and (4) Urban Forest Inventory (UFI; Edgar et al. 2021).

While FIA has achieved significant milestones in national forest inventories
in the past 20 years, critical yet interrelated opportunities for refinement remain
(Fig. 1). Key recent achievements include implementing a nationally consistent
annualized inventory (Bechtold and Patterson 2005; Westfall et al. 2022), inte-
grating forest health monitoring protocols (Woodall et al. 2011), making data
publicly available within 12 months of collection that feed national geospatial
databases and analytical tools (e.g., Frescino et al. 2023; Stanke et al. 2020; Wei
et al. 2025), and advancing biomass/carbon estimation (Westfall et al. 2024).
These refinements and strategic investments have established the FIA ground plot
network as the gold standard for design-based forest population estimation in the
US (Goeking et al. 2024) and a role model for the world.

These successful outcomes were a direct result of two earlier USDA Forest Ser-
vice FIA Blue Ribbon Panels (BRPs) (convened in 1991-92 and 1997-98), annual
program engagement with the FIA User Group (FIA User Group 2025), and prior leg-
islation (e.g., Farm Bill), which provided strategic recommendations to expand eco-
system monitoring, standardize procedures (field and statistical procedures), improve
data accessibility, and integrate advanced technologies (Cahoon et al. 2026). Key
recommendations from previous BRPs, together with recent program achievements
and persistent gaps in technology integration, underpin the need for a third BRP to
address emerging organizational, policy, and technical challenges in SAE (Prisley
et al. 2021; Wiener et al. 2021), remote sensing (Lister et al. 2020), and evolving user
geospatial priorities given existing products like BIGMAP (Wilson and Oswalt 2025),
TreeMap (Riley et al. 2021), and associated geospatial data (Chivhenge et al. 2025;
Riley et al. 2022, 2023). These recent accomplishments highlight rising demands
that the current FIA program structure and funding cannot fully meet, particularly
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Fig. 1 Network diagram illustrating interconnected challenges facing the USDA Forest Service FIA pro-
gram that require a comprehensive assessment through a third Blue Ribbon Panel. The five primary chal-
lenge domains (colored boxes), (1) user demands and applications; (2) governance and organization; (3)
data policy; (4) digital technology integration; and (5) global standards, are linked by connections indi-
cating relationships between challenges. Line colors indicate connection types: technical (blue), policy/
regulatory (red), economic/market (green), and operational (orange); line thickness represents connec-
tion strength. Specific examples in callout boxes demonstrate challenge interactions. For instance, the
European Union Deforestation Regulation (EUDR) simultaneously drives user demands for spatial preci-
sion, exposes data constraints, and highlights international competitive pressures. AI/ML, artificial intel-
ligence/machine learning; SAE, small-area estimation; LiDAR, light detection and ranging; GPS, global
positioning system

in SAE, confidentiality, AI/ML integration, and the deployment of scalable, open-
standards digital architectures. In this article, we use the general term digital forest
intelligence to describe the integrated product of ground inventory measurements,
remotely sensed data, and analytical models delivered through open-standards digital
systems for decision-making across spatial and temporal scales. This concept frames
the modernization challenge that a third BRP must address.

Lessons from Past FIA Blue Ribbon Panels

The first two FIA BRPs (1991-1992, 1997-1998) were independent, external
reviews convened by industry associations in response to concerns from forest prod-
ucts companies, state agencies, and conservation groups about FIA’s adequacy and
visibility (American Forest and Paper Association 1998; American Forest Council
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1992). Panelists included industry leaders, state foresters, federal scientists, academ-
ics, and representatives of non-governmental organizations (NGOs), and they pro-
duced public reports with recommendations for Congress, the US Department of
Agriculture (USDA) leadership, and FIA management (Table 1).

Together, the panels called for a clear national vision, standardized methods, shorter
inventory cycles, improved statistical design, enhanced technology adoption, better data
accessibility, and stronger external partnerships. Many of the recommendations have
since been implemented. A 2001 update documented significant progress on design and
integration but also noted persistent delays between measurement and analyses (Ameri-
can Forest and Paper Association 2001), issues that remain relevant today.

Major FIA Program Accomplishments

FIA has made considerable progress since these recommendations were issued
(Fig. 2). Notable accomplishments include transitioning the CONUS and Coastal
Alaska inventories to a nationally consistent annualized design mandated by the
1998 Farm Bill, fully integrating with Forest Health Monitoring, and standardiz-
ing data management and field procedures nationwide (Fig. 3). The program has
improved technological adoption, including high-precision GPS integration and
multi-agency remote sensing partnerships (Cahoon et al. 2026), particularly for core
products such as the National Tree Canopy Cover layer (Coulston et al. 2016) and
the ongoing Interior Alaska inventory (Khatri-Chhetri et al. 2025).

Public access to FIA data has been enhanced through improved online databases
and spatial data services, including open-source platforms such as EVALIDator and
FIA Database (FIADB-API'), pyFIA (Wei et al. 2025), rFIA (Stanke et al. 2020),
and FIESTA R packages (Frescino et al. 2023), all built on open-standards facilitat-
ing data access and reproducible analysis across diverse user communities. Exter-
nal partner engagement has increased through user groups (e.g., FIA User Group
2025), annual business reports, strategic plans, and online dashboards. The National
Council for Air and Stream Improvement (NCASI) Biometrics Working Group,” an
independent technical consortium including representatives from the forest industry,
state forestry agencies, academic institutions, and federal research programs, several
of whom are coauthors of this article, has provided ongoing input to FIA on sam-
pling design, estimation methods, and analytical approaches. The group’s member-
ship and activities are coordinated through NCASIL

The FIA program has delivered advances in national biomass estimation, car-
bon monitoring for greenhouse gas emissions, urban forestry inventories, wood prod-
uct tracking (Coulston et al. 2018; Wear and Coulston 2025), private forest ownership
surveys (Butler and Caputo 2022; Caputo and Butler 2025), and spatial data products
for policy planning (Domke et al. 2024; Riley et al. 2021). The annualized inventory
currently operates across the 48 contiguous states and the Coastal Alaska inventory
unit, while Interior Alaska, Hawaii, Puerto Rico, the US Virgin Islands, and other US

! https://apps.fs.usda.gov/fiadb-api/evalidator
2 https://www.ncasi.org/resource/biometrics-working-group/
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Fig.2 Evolution and future opportunities for the USDA Forest Service’s Forest Inventory and Analysis
program. Sample-based measurement with plot network intensification remains foundational as ‘census’
refers to wall-to-wall mapping derived from sample-based models, not the elimination of ground-based
sampling

territories maintain periodic inventories. Historically, the Interior Alaska inventory oper-
ated on a periodic basis with a 20- to 25-year remeasurement cycle; it has been rede-
signed to adopt an annualized sampling strategy beginning in 2026, representing a major
ongoing expansion of the program’s annualized national coverage. The National Scale
Volume and Biomass Estimation (NSVB) project has produced refined estimates of tree-
level biomass and carbon (Westfall et al. 2024). Simultaneously, growing interest in for-
ests and innovative wood products has dramatically increased demand for FIA data.

Critical to FIA’s success are financial partnerships with state forestry agencies
that co-fund inventory sampling and other program data collection. Several states
contribute resources and field capacity, enabling data intensification, sub-state esti-
mates, and demonstrating sustained co-investment. Federal agency partners, includ-
ing units of the National Forest System, the National Park Service, the Bureau of
Land Management, and NASA, also contribute resources, data, and field capacity in
specific geographic areas and for particular program components. Maintaining these
partnerships requires organizational arrangements that recognize states as co-inves-
tors rather than merely data recipients. However, recent workforce reductions and
delayed federal appropriations have disrupted collaborative field operations (FIA
User Group 2025), creating a bottleneck that threatens the efficiency and efficacy of
these partnerships. FIA now faces interconnected challenges requiring a comprehen-
sive external assessment by a third BRP. The following topics illustrate key ques-
tions a BRP needs to examine; they are not intended to predetermine the discussion
or its outcomes, as the panel should remain free to identify additional issues and
solutions.

@ Springer
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First USFS FIA
Blue Ribbon Panel

Revised National Biomass
and Carbon Estimates
The FIA created the
Component Ratio Method (CRM)
to assess volume and biomass
for 156 North American tree
species, utilizing specific gravity
and a biomass expansion
factor in FIADB.

2023

Implementation of First
Blue Ribbon Panel
Recommendations

Completion of National Tree
Canopy Cover Layer Through
Strategic Partnerships
The CONUS-wide tree canopy
cover layer is a component of the
National Land Cover database,
created by FIA and other agencies
using satellite imagery and
geospatial data.

Second USFS FIA Blue
Ribbon Panel and Farm Bill

Farm Bill Directives for
FIA & Urban FIA Program
Public Law 113-79 required a

strategic plan on costs, resulting
in the Urban FIA program's
launch, which included annual
tree inventories in some urban
areas alongside traditional
forestland inventories.

2019

Implementation of Second
Blue Ribbon Panel
Recommendations

Third Comprehensive
Strategic Plan Published
Strategic plan to implement
the 2014 Farm Bill with focus
on annual forest and urban

tree inventories & carbon

stock reporting. Enhanced
TPO program and state
collaboration.

National Scale Volume
Biomass Equations
Implemented

Evolution of CONUS
Data Production and
Availabilit

Farm Bill Directives For Use
of Remote Sensi FIA

Partnership for Small Area
smation F

Fig.3 Overview and timeline of the USDA Forest Service Forest Inventory and Analysis (FIA) program
following the first Blue Ribbon Panel in 1992, which extends through 2023

Emerging Digital Context

The European Union has established forest information systems under the EU
Deforestation Regulation (EUDR), which will become applicable in phases during
2026-2027 (December 30, 2026, for large/medium operators and June 30, 2027, for
micro or small operators) and is driving demand for satellite-based, Al-assisted sup-
ply-chain verification (Johnston et al. 2025; Renwick et al. 2025). Notably, an emerg-
ing ecosystem of satellite-Al compliance tools for EUDR (e.g., LiveEO, Planet Labs,
osapiens, ResourceWise, IntegrityNext) has already arisen despite ongoing imple-
mentation delays. In addition, the Copernicus Land Monitoring Service provides
wall-to-wall forest disturbance tracking updated annually across EU member states,
potentially underpinning regulatory compliance (e.g., European Commission 2023;
European Parliament 2023) and sustainability certification workflows that increas-
ingly affect US forest product exports. China has substantially expanded its Earth
observation infrastructure for national-scale terrestrial ecosystem carbon monitoring
with a focus on forests, including the Goumang (TECIS) satellite (launched August
4, 2022), which combines LiDAR with multispectral and hyperspectral sensors for
forest carbon monitoring, reflecting a broader international trend toward operation-
alizing remote sensing as a core component of national forest inventory programs
(NFIs; Pérez 2025). Notably, Finland’s NFI exemplifies a highly modern, fully inte-
grated inventory, combining universal LiDAR coverage, ongoing ground-based
field sampling, and satellite-based change detection (Mikisara et al. 2022). These
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developments demonstrate that multiple peer nations are transitioning from research
pilots to operational, Al-integrated forest monitoring at the national scale, creating
expectations in international markets and regulatory frameworks that US forest data
systems will need to match and likely exceed.

Importantly, the US is not lacking in domestic technology investment. Federal
programs, including NASA’s Global Ecosystem Dynamics Investigation (GEDI;
Dubayah et al. 2022) or Ice, Cloud, and land Elevation Satellite-2 (ICESat-2;
Magruder et al. 2025) missions and the USDA/NASA Western Ecosystems Research
using Ketzal (WERK) partnership,’ have generated nationally relevant forest struc-
ture and biomass data streams. Multiple states have invested in statewide LiDAR
acquisitions and high-resolution imagery products like 3D National Agriculture
Imagery Program (NAIP*). Private-sector platforms such as CTrees, Planet Labs,
and Vibrant Planet are producing forest structure, dynamics, and canopy-monitoring
products at a continental scale. Yet these substantial investments remain largely dis-
connected from FIA’s estimation pipeline, as no systematic operational framework
exists to integrate externally generated remote sensing products with FIA’s ground
plot data to produce calibrated, uncertainty-quantified forest estimates. The result is
a fragmented landscape in which parallel investments by federal agencies, states, and
the private sector cannot be combined into the coherent national forest intelligence
system that markets and policymakers increasingly expect. The current challenge is
not only to advocate and prioritize new technology investments per se, but also to
design the institutional and analytical architecture that connects existing assets into
an integrated, operational whole.

This forum article argues that a third FIA Blue Ribbon Panel (BRP) on forest
inventory and analysis is essential to move from technology testing to national-scale
implementation of modern analytical and governance frameworks in the US, includ-
ing AI/ML, SAE, remote sensing with geospatial data fusion, and data-access and
confidentiality governance, so that the national inventory can meet emerging market
and policy expectations. Previous BRPs operated in an era of largely siloed systems,
where field measurements, remote sensing programs, and data products were devel-
oped and maintained independently. In 2026, the competitive landscape is changing
rapidly and continually evolving, so a key technical challenge for a third BRP is to
design an FIA program that accelerates, rather than impedes, the flow of data and
analytics through a modern digital intelligence pipeline, one in which transparency,
interconnectedness, and near-real-time delivery are baseline expectations for mar-
kets, managers, and the public.

Despite its historical NFI leadership, the US risks falling behind compet-
ing nations and economies if it does not make strategic investments integrating
its FIA ground plot network with modern computing and analytical systems to
dynamically deliver forest intelligence across spatiotemporal scales. Since 1998,
the FIA program has assumed responsibility for carbon accounting, urban inven-
tories, disturbance monitoring, and trade compliance. These additional mandates
have not been matched by commensurate increases in personnel, computing, or

3 https://www.nasa.gov/werk/
4 https://naip-usdaonline.hub.arcgis.com/
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analytical capacity, creating a widening gap between mission and means that has
been further compounded by cumulative workforce constraints, including hir-
ing limitations that predate recent federal reductions in force, that have left some
regions unable to fill FIA funded positions for multiple field seasons (E&E News
2026). Emerging technologies can address this gap by improving efficiency while
reserving field crews for measurements that require human expertise.

The US forest products sector generates $427.3 billion in GDP annually and
supports 3.4 million jobs (Pelkki 2024), making forest intelligence infrastructure
economically critical. Forest products industry decision-makers routinely use FIA
data to make strategic decisions regarding manufacturing assets, timberland invest-
ments, and regional timber supply dynamics (e.g., Lang 2024; see also Wear and
Coulston 2025). FIA data also support assessments of the impacts of natural dis-
asters on forest resources, including wildfire effects on timber supply in the Pacific
Northwest (e.g., Lang 2021) and post-hurricane rapid damage assessments and
long-term inventory updates in the Southeast (Glass and Oswalt 2007). Yet FIA’s
data and analytics architecture are increasingly misaligned with the data needs of
key user groups: (1) carbon market developers and verifiers who require project-
level biomass and carbon estimates with quantified uncertainty at parcel or stand
scales to support credible digital MRV architectures (Woodall 2025); (2) state for-
estry agencies and wildfire managers needing county-scale, frequently updated
forest condition, fuel loading, and three-dimensional fuel structure information
for risk assessment, fire behavior prediction, resource allocation, and state climate
action planning where natural and working lands carbon inventories depend on
FIA plot data for calibration and validation (e.g., CARB 2026); (3) forest prod-
ucts companies making timberland acquisition and manufacturing investment
decisions at the landscape scale; (4) regulatory compliance practitioners working
under frameworks such as the EUDR (European Parliament 2023) that require spa-
tially explicit, frequently updated deforestation verification (Renwick et al. 2025)
tied to specific supply chain transactions; and (5) Tribal entities and conservation
organizations requiring culturally and ecologically appropriate inventory data for
sovereignty-based or other resource decisions.

Compounding these unmet demands, state agencies that have invested substan-
tially in complementary remote sensing infrastructure, including statewide LiDAR
acquisitions and satellite-derived products, report persistent difficulty accessing the
FIA plot data needed to calibrate and validate these investments, even when offer-
ing to provide their own data science capacity to address confidentiality constraints.
These pressures underscore the need for a third FIA BRP to chart a modernized path
forward, ensuring that the FIA program applies the best available science efficiently
while meeting market, regulatory, policy, and land-management needs. Participants
in the FIA National User Group and the NCASI Biometrics Working Group, groups
represented among the authors of this forum article, have documented growing
concern that, without a clear modernization strategy, inventory delays and capacity
constraints will increasingly undermine wildfire risk assessment and management
planning, forest-product investment, and community-resilience efforts that depend
heavily on FIA data (e.g., FIA User Group 2025). Given the sector’s economic
scale, strategic investment in FIA modernization represents a high-return, low-risk
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opportunity. A third BRP could directly examine how targeted investments in ana-
lytical capacity, technology integration, and governance could sustain data quality
and timeliness for a key US sector that annually generates more than 3,000 times the
current annual FIA appropriation.

What a Third FIA Blue Ribbon Panel Should Deliver

Central to any modernization discussion is a clear distinction between the two primary
estimation frameworks that FIA employs and that a third BRP would need to evalu-
ate jointly. Design-based estimation, which relies on the probability sampling struc-
ture of FIA’s permanent ground plot network, has been the program’s statistical foun-
dation for more than 60 years and produces unbiased estimates of forest population
parameters at state and national scales. Model-based estimation, including small-area
estimation (SAE), AI/ML-assisted prediction, and imputation methods, uses ancillary
variables and modeling assumptions to produce estimates for small spatial domains
or frequent time intervals that direct sampling alone cannot support; however, these
estimates are model-dependent and can introduce bias or understate uncertainty when
ancillary data, domain structure, or modeling assumptions are misspecified.

The design-based inventory is the gold standard (Goeking et al. 2024) for esti-
mating forest population parameters, such as total volume, biomass, carbon stocks,
and area by forest type, at state and national scales over multi-year reporting peri-
ods. It is not designed, however, to provide rapid post-event assessments following
hurricanes or wildfires, nor county-scale or finer estimates that users increasingly
require. Standard FIA sampling intensity and the rotating panel design do not sup-
port finer spatial and temporal scales, such as point-in-time estimates for a 100,000-
acre area of interest or county-level projections needed for mill procurement and
strategic planning decisions.

The two approaches are not mutually exclusive. The US Census Bureau provides
a useful analogy, as it maintains the decennial census as its benchmark enumeration
while producing postcensal and intercensal population estimates as clearly labeled
complements between census years. FIA is well-positioned to operate on the same
dual-track basis, with design-based estimates anchoring national and state report-
ing and model-based products providing more frequent or spatially granular intel-
ligence for specific applications. The permanent ground plot network and the nearly
unbiased estimation it enables are irreplaceable; a third BRP would seek to augment
these strengths with modern tools rather than supplant them.

A third BRP must address whether FIA’s current design and business model
can deliver timely estimates using a combination of design-based methods, which
remain the primary, nearly unbiased foundation of the program, and model-based
techniques (SAE, AI/ML) that complement design-based products for sub-county or
project-scale estimates, recognizing that the feasibility and appropriate role of FIA
in delivering such granular information is itself a question the BRP should address
along with the need for near-real-time applications. Simultaneously, the panel must
resolve fundamental challenges in governance, partnership integration, funding,
technology integration, and confidentiality (Fig. 1), each requiring independent
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expert assessment. While existing user groups provide valuable incremental feed-
back, they cannot credibly recommend national governance reforms or balance com-
peting priorities among diverse partners. The Biometrics Working Group (described
above) currently provides technical guidance on sampling and estimation but lacks
the independence and scope to address system-level questions of governance, confi-
dentiality policy, or strategic investment priorities. Consequently, a third BRP would
provide the platform to evaluate FIA’s core products and precision standards, assess
technology and governance frameworks, and prioritize investments for at least the
next two decades (Table 2).

Advances in aerial and terrestrial LiDAR, satellite imagery, and digital map-
ping offer opportunities for monitoring, but still depend on FIA’s permanent ground
plots for calibration, validation, and bias correction, functions that underscore their
irreplaceable role. Remote sensing alone cannot provide species-level composition,
diameter distributions, or reliable attribution of change, so sampling remains essen-
tial. A key task for a third BRP will be to assess which attributes are most accurately
and cost-effectively obtained from ground-based plots versus remote sensing, and
to recommend principles for an optimal hybrid design that leverages SAE methods
to combine these strengths. In addition, the BRP is needed to reinforce that detailed
measurements from ground-based plots remain the most cost-effective and accurate
foundation for calibrating model-based estimates, ensuring that modernization aug-
ments rather than displaces this irreplaceable infrastructure.

The BRP should also evaluate how data fusion, the statistical and computational
integration of ground plot measurements with remotely sensed data streams such as
LiDAR, optical imagery, and synthetic aperture radar, and quality assurance prac-
tices can be standardized across FIA activities. This should include a structured
evaluation of how operationally mature a given technology is for national-scale
deployment, from research proof-of-concept through to reliable operational use,
enabling a tiered deployment strategy that distinguishes mature technologies ready
for immediate integration from those requiring further validation. In short, the pan-
el’s role is to chart a strategic direction, not to prescribe operational details, which
remain the responsibility of FIA leadership and implementing agencies.

Plot location confidentiality serves two distinct purposes that any program mod-
ernization must protect: landowner privacy under applicable federal statutes, and the
statistical integrity of the probability sample itself, since disclosure of exact loca-
tions could allow selective exclusion or preferential treatment of specific plots in
ways that introduce bias into the design-based estimates that are FIA’s core product.
The Census Bureau offers a relevant model as it conducts most of its sensitive data
work in-house rather than releasing raw microdata and invests in internal analytical
capacity as an alternative to broad data disclosure.

Plot location confidentiality is likely the most contentious FIA policy issue (e.g.,
Goeking et al. 2024), with the issue actively debated globally (Schadauer et al. 2024).
Current fuzzing or swapping protocols were designed under privacy laws from the
1980s (Smith 2002) when remote sensing capabilities were emerging. Today, commer-
cial constellations can reveal stand-level or finer detail (Duncanson et al. 2025). A vital
role for the BRP will be to evaluate alternatives that balance privacy with precision
requirements, such as differentiated protocols by ownership, voluntary higher-resolution
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participation, or anonymization approaches that protect individual landowners’ identi-
ties while preserving the spatial precision needed for modern monitoring applications.
Beyond confidentiality, the BRP should also evaluate FIA’s role in site quality assess-
ment. Productivity and site quality drive investment decisions in the forest sector and
economic returns. Thus, the BRP will need to assess whether FIA should be expanded
to include enhanced site-quality information by combining plot measurements with
digital soils and high-resolution environmental variables through SAE.

External partners have highlighted the need for a clear vision: systems that sup-
port decision-making across scales, advance sustainability, adapt to emerging tech-
nologies, and apply the best available science to meet market expectations. The
current FIA administrative structure poses challenges to implementing a nationally
consistent inventory. FIA is housed within the Forest Service Research and Devel-
opment, with a cadre of national leadership (Director, National Leader, and National
Program Manager) reporting up through the Deputy Chief for R&D, but with the
program administered through regional research stations, each with distinct priori-
ties and each with a regional FIA Program Manager reporting to a Research Station
Director. However, FIA’s mandate has evolved into a substantial operational under-
taking requiring national coordination. A critical organizational concern is FIA’s
potential placement within structures focused primarily on National Forest System
lands, which could marginalize the program’s all-lands mandate, considering that
privately owned forests account for 58% of the nation’s forest resources (Butler and
Caputo 2022) and 88% of timber production (Oswalt et al. 2026). Furthermore,
recent federal workforce reductions have particularly affected analytical capacity
(E&E News 2026), underscoring the need for organizational arrangements to main-
tain emphasis across ownerships while supporting coordinated field operations and
state partnerships.

FIA could evolve toward enhanced national coordination while maintaining
regional field operations, with state partnerships integral; the BRP should evaluate
the optimal balance between national consistency and regional flexibility. A purely
nationally consistent approach is not universally feasible: the Interior Alaska inven-
tory operates under ecological and logistical conditions that require distinct proto-
cols; tropical island territories have forest types and access constraints that dif-
fer substantially from contiguous US forests; and plot visit costs vary dramatically
across regions such that a uniform five-year cycle is not operationally achievable
everywhere without substantial additional resources. The BRP should also consider
the long-standing need to be responsive to the data needs of state forestry agencies
and National Forest System partners, which may require regional differentiation in
sampling intensity or measurement protocols. Recent workforce reductions and
funding constraints have necessitated extensions of measurement cycle intervals in
some states (FIA User Group 2025), yet regional variation in forest dynamics, dis-
turbance rates, and information needs requires differentiated approaches that balance
timeliness with cost-effectiveness. Hiring constraints, staff losses, and appropriations
delays have already slowed field campaigns in some states and raised the prospect of
longer remeasurement cycles, directly undermining FIA’s long-standing aim of keep-
ing state-level inventory data no more than a few years out of date. Terrestrial LiDAR,
in particular, may have a growing role in plot-level structural measurements and in
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quality assurance for field data, while aerial LIDAR and other sensors (e.g., radar and
hyperspectral) support wall-to-wall mapping and SAE, all of which can help inform
appropriate cycle lengths for different regions and information needs. Intensifying
disturbance or harvest regimes in some regions may further necessitate more fre-
quent inventory updates to support timely assessments and management responses.
For example, some western states experiencing unprecedented wildfire activity are
pursuing accelerated remeasurement cycles (e.g., 5-year cycles) to replace the current
7- to 10-year effective intervals, with targeted post-disturbance updates on shorter
timeframes to support timely resource assessments.

FIA has historical precedent for responsive, disturbance-driven inventory updates,
including targeted plot remeasurement following major hurricane events in the Gulf Coast
states, demonstrating that the program can mobilize rapid field responses when resources
permit. However, it is important to distinguish between design-based updates and current
gold standard (Goeking et al. 2024; systematic remeasurement of a probability sample
of plots, producing updated estimates with known statistical properties) and model-based
interim products (which incorporate remotely sensed disturbance indicators and growth
model projections to generate estimates between measurement cycles, analogous to
interim estimates produced by the Census Bureau between decennial enumerations). Both
types of update products have value, but they must be clearly labeled and distinguished in
all FTA communications to prevent conflation of measured and modeled values.

A critical gap is the lack of precision standards matched to decision requirements.
Current FIA accuracy standards address only commercial and noncommercial forest
areas, volume, growth, and timber cut (USDA Forest Service 2008), not contemporary
information needs. The BRP should evaluate the precision standards required by differ-
ent applications and recommend sampling intensities, SAE methods, and validation pro-
tocols to achieve them. Further, the BRP should assess user needs for forecasts across
relevant time-scales and FIA’s use of forecasting applications, including growth and
yield models (e.g., FVS, Munro et al. 2025), economic models (e.g., SRTS, Abt et al.
2000; MIFSM, Daigneault et al. 2024), and projection modeling systems (e.g., RPA For-
est Dynamics Model, Coulston et al. 2023). These forecasting capabilities would com-
plement the RPA Assessment’s regional analyses and enable plot-level projections to be
stored in the FIA Database (FIADB) as clearly labeled, model-derived data products,
separate and distinguishable from the design-based measured plot data, to generate more
dynamic site productivity and forest condition metrics for specific applications. Main-
taining a rigorous distinction between measured and modeled values in all FIA products
is essential to preserve user trust and the program’s statistical credibility.

Public—private partnerships, such as the Partnership for Small Area Estimation
and the National Scale Volume & Biomass Estimators, demonstrate the potential
for collaboration. However, such sustained partnership engagement is strained
by federal workforce losses and delayed appropriations that have disrupted field
operations and eroded data timeliness (E&E News 2026; FIA User Group 2025).
Without external assessment and strategic investment, the US risks a highly frag-
mented framework with incompatible datasets, weakened disturbance monitoring,
and diminished competitiveness in markets that require verified data. While legisla-
tive action, including through the Farm Bill, presents policy opportunities such as
those proposed in the Forest Data Modernization Act, BRP recommendations would
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provide a revitalized strategic vision with phased milestones. Urgency is warranted
given the costs of inaction and Congressional interest (King 2023).

Forum Call to Action

The authorship team includes participants from the BWG and the FIA National User
Group, an annual external partner forum that brings together representatives from
industry, state agencies, academia, NGOs, and federal partners to provide input on
FIA program priorities and data needs. This forum article emerged from discussions
at the December 2025 FIA National User Group meeting, where participants identi-
fied an urgent need for a comprehensive strategic reassessment amid rapid changes
at the agency and current geopolitical challenges. The diverse authorship reflects the
broad spectrum of the forest community in FIA modernization and a shared recogni-
tion that incremental improvements alone are insufficient.

In short, we recommend convening a third FIA Blue Ribbon Panel, supported
by USDA leadership and Congress, that is informed by key partners and composed
of 10-15 independent experts in survey statistics and design-based inference, biom-
etrics, SAE, digital systems, remote sensing, forest products markets, and forest
policy. Given FIA’s formal status as a national statistical program, inclusion of stat-
isticians with specific expertise in probability sampling theory and survey design
is essential, an area where the program would benefit from strengthened capacity.
Panel members should demonstrate technical knowledge and an understanding of
operational NFI programs, including forest measurements, data management, qual-
ity assurance, and the sustained annual measurement across diverse ownerships. The
panel should also consider including one or two subject-matter experts or external
reviewers from other international NFI programs operating in temperate and boreal
forests in advanced economies, where comparable institutional capacity and regu-
latory environments make operational experience directly transferable, such as the
Scandinavian national inventories or the European Forest Institute. Consequently,
the panel’s charge should include: (1) evaluating FIA’s strategic progress and priori-
ties; (2) recommending precision standards and sampling methods; and (3) recom-
mending governance, modernization priorities, and open-standards digital architec-
tures ensuring FIA’s continued leadership (Fig. 4).

BRP recommendations on technology adoption must account for the federal
policy environment in which FIA operates currently or in the future. Congression-
ally mandated cybersecurity regulations, agency-level restrictions on Al use, and
procurement constraints have already limited FIA’s ability to develop and deploy
modern public-facing tools, including data access platforms. Navigating these
constraints is itself a governance challenge that the BRP should address explic-
itly, recommending not only which technologies FIA should adopt but also which
policy-level actions (at the USDA, Office of Management and Budget (OMB), and
Congressional levels) are needed to enable their adoption. Without attention to this
implementation environment, even well-designed recommendations risk remaining
aspirational.
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&

TECHNICAL ARCHITECTURE
& SCIENTIFIC INNOVATION

CORE THEME

Integrating digital forest intelligence and Al.

KEY QUESTIONS

Digital Forest Intelligence: How should
design-based estimation remain the
foundation while model-based approaches
serve as complements?

Al Roadmap: What is the roadmap for
integrating Al and Machine Learning (ML)
into standard data processing and
analytics pipelines?

Statistical Standards: What are the new
statistical standards for Small Area
Estimation (SAE) to support granular,
decision-ready estimates?

Auxiliary Data: How can auxiliary data (e.g.,
soil, weather) be better integrated to
refine site-quality classifications?

Infrastructure: What computing
infrastructure is required to support
Al-enhanced computing and data systems?

Data Velocity: How can we resolve data
management bottlenecks to ensure
near-time reporting?

GOVERNANCE, POLICY, &
ORGANIZATIONAL STRUCTURE

CORE THEME
Adapting organizational structures and

policies to maintain FIA's relevance in
evolving policy environments.

KEY QUESTIONS

Plot Confidentiality: What policy framew
is required to manage plot confidentiality
in a geospatially intensive world?

Precision vs. Privacy: How to balance legal
privacy mandates with coordinates that
limit model training accuracy?

Organizational Structure: Should FIA evolve
from a regional model into a unified
national program?

Governance Model: What is the preferred
governance model to balance regional
needs with national consistency?

Funding: What business models and
public-private partnerships can sustain
modernization costs?

Investment Sequence: What is the
prioritized sequence of Congressional
in program i ),
direction, and annual appropriations?

Global Competitiveness: How can data
support US compliance with international
regulations (e.g., EUDR)?

Economic Advantage: What data is needed
to maintain the economic comparative
advantage against competitors?

Carbon Markets: What technical
specifications are required to support
credible carbon credit verification?

Ecosystem Services: How should we expand
monitoring to cover biodiversity, water, and
wildfire risk?

User Experience: How do we transition from
static reports to user-centric, customizable
digital analytics?

Future users: Who are the priority users —
including tribal entities, conservation
organizations, and emerging markets — for
the next 20 years, and what decisions must
the data support?

Fig.4 Three key pillars of modernization for the FIA program, along with specific charges for the pro-
posed third FIA Blue Ribbon Panel

Given FIA’s status as a national program with substantial state co-investment and
broader reliance across the forest sector, convening a third BRP logically requires
USDA participation, in consultation with Congress and key partners. A panel com-
missioned in this way would have an institutional connection enabling credible, non-
partisan recommendations while building cross-sector consensus. The panel should
evaluate strategic frameworks for investment priorities spanning operational conti-
nuity, SAE, and remote sensing integration, as well as research on emerging ML
approaches. These investments require scalable, open-standards software ensuring
FIA data interoperability. A modernized FIA program requires analytics-ready, AI/ML-
enabled back-end systems built on open standards that support science-based decision-
making and credible digital MRV in markets that require verified sustainability data
(Woodall 2025). The BRP should coordinate with existing and independent technical
bodies, such as the Biometrics Working Group, FIA User Group, Center for
Advanced Forestry Systems, and the Partnership for Small Area Estimation.

The value of a third BRP depends entirely on the commitment to implement
its recommendations. BRP recommendations will only translate into meaning-
ful improvements if USDA leadership and Congress provide commensurate fund-
ing, staffing capacity, and IT infrastructure. Limited appropriations for federal staff,
hiring restrictions, and reduced IT budgets have already constrained what FIA can
accomplish beyond its current operational workloads. The BRP itself should there-
fore be charged with specifying the resource requirements in personnel, computing
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infrastructure, and external partnership support needed to implement each category
of recommendation, grounding its output in operational reality rather than produc-
ing an aspirational document that exceeds the program’s capacity to act.

FIA has served the nation well for nearly a century. However, high operational
uncertainty, a declining workforce, and growing funding constraints have created
urgent capacity constraints, even as user demand continues to increase. Recom-
mendations on key investments, governance structures, and performance metrics,
emerging from a third BRP, will ensure that FIA applies the best available science
and positions the US forestry sector for future success. USDA leadership, Congress,
and partners all have a critical role to play in convening the BRP and implementing
its recommendations, thereby providing strategic direction for credible, science-based forest
intelligence that secures US leadership in forest digital MRV. Without a comprehen-
sive assessment and a reformulated vision, FIA risks continued erosion of data time-
liness, analytical capacity, and competitive standing in global markets that increas-
ingly demand verified sustainability data and robust MRV frameworks.
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