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INTRODUCTION

Forest and related resource inventories are conducted by the U.S. Forest Service to provide the quantita-
tive base necessary for making sound management, conservation, and stewardship decisions affecting these
valuable resources, Inventory information has guided the management of 131 million acres (77.3 million ha)
of publicly-owned National Forest land. Forest inventories on private and public lands have helped guide
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created or developing in the timber supply. They have provided key forest resource mformatnon for planners
and policy makers. Our inventory experts have advised and assisted myriad groups, organizations, and
countries in solving complex resource questions They are motivated to continually improve the reliabil'rty and
usefulness of forest resource statistics and an 1alyses of resource conditions. Collecting, u:apluymg, and
analyzing spatial and temporal resource data using geographical information systems; investigating practical
and novel uses of remote sensing including satellite imagery; monitoring the environmental heaith of U.S.
forests; and identifying the extent and condition of forests in our urban areas are but a few of the new frontiers
that Forest Service inventories are beginning to explore. Any changes, expansion, or shifts in program
emphasis, however, are made with utmost care to insure that all information is based on adequately tested

procedures and research and that links to invaluable historical records are maintained.

This report provides an overview of the major forest and related resource inventories conducted by the
U.S. Forest Service. Attention focuses on legislative and administrative mandates, the Forest Inventory and
Analysis (FIA) program, National Forest System resource inventories, linkages among Forest Service invento-
ries, and major partnerships and cooperators.



LEGISLATIVE AND ADMINISTRATIVE MANDATES FOR RESOURCE INVENTORIES

As with any Federal agency, it takes an act of Congress to provide broad guidance and direction for its
various programs. So it is with the inventory activities of the Forest Service.

Founding Legislation

At the close of the 19th century, Congress acknowledged the need for information about the supply and
condition of the nation’s natural resources. The Organic Administration Act of 1897, which established the
National Forests, included provisions for the inventory and management of these jands. In 1928 hallmark
legislation, the McSweeney-McNary Forest Research Act (P.L. 70-466), directed the Secretary of Agriculture
to make "a comprehensive survey of the present and prospective requirements for timber and other forest
products in the United States, and of timber supplies...and of such other facts as may be necessary in the
determination of ways and means to balance the timber budget of the United States" (Doig 1976).

The Resources Planning and Research Acis

The Forest and Rangeland Renewable Resources Planning Act (RPA) of 1974 (P.L. 93-378) amended
the earlier research act and directed the Secretary of Agriculture to, "make and keep current a comprehensive
inventory and analysis of the present and prospective conditions of and requirements for the renewable
resources of the forest and range lands of the United States..." This act further directed the Secretary "as part
of the Assessment effort... to develop and maintain on a continuing basis a comprehensive and appropriately
detailed inventory of all National Forest Systems land and resources.” This important legislation broadened
the Forest Service mandate to include the non-timber forest resources, such as wildlife habitat, recreation
opportunities, soil, and water.

The Forest and Rangeland Renewable Resources Research Act of 1978 (P.L. 95-307), which replaced
the earlier forestry research legislation, repeats the amendment contained in the RPA and is the current
agency mandate for conducting broad-scale resource inventories. In Section 3(a) of this act, the Secretary
of Agriculture is authorized "...to obtain, analyze, develop, demonstrate, and disseminate scientific information
about protecting, managing, and utilizing forest and rangeland renewable resources in rural, suburban, and
urban areas." Forest Service inventory activities are a crucial component of this authority.

The NFMA

The National Forest Management Act (NFMA) of 1976 (P.L. 94-588) states that, "to serve the national
interest, the renewable resources program must be based on a comprehensive assessment of present and
anticipated uses, demand for, and supply of renewable resources for, and supply of renewable resources
from the Nation's public and private forest and rangelands..." This legisiation considerably broadened the
provisions of the Organic Act of 1897, and most directly impacts inventories on National Forest System lands.

NFMA regulations established a planning process that is problem solving. National goals are prorated
to each National Forest or Grassland. Local issues and concerns are addressed within the context of those
assigned goals and objectives. As the planning progresses, assessment information is used as a basis for
the NFS portion of the national Assessment and Program.



The NFMA regulations (CFR 219.12(d)) "Inventory data and information collection® require that: “Each
Forest Supervisor shall obtain and keep current inventory data appropriate for planning and managing the
resources under his or her administrative jurisdiction. The supervisor will assure that the interdisciplinary team
has access to the best available data. This may require that special inventories or studies be prepared.”

The national assessment for National Forest System lands based on forest planming is broadly ad-
dressed in CFR 219.12(g), *Analysis of the management situation.* This section describes five broad capabil-
ity and suitability requirements about an analysis of the management situation. These include:

(1) Benchmark analyses to define the range within which alternatives can be constructed. These
include a minimum level, amaximum physical and biclogical production potential level, and a monetary
maximization level.

(2) Current and future level of goods and services expected if current management direction
continues.

(3) Projections of demand using best available techniques and both price and nonprice information.
(4) A determination of the potential to resolve public issues and management concerns.

(5) Based onthe data and findings, a determination of the need to estabiish or change management
direction.

The first requirement is an estimate of the sustained yield levels for each resource (independently) and
the levels of combined resources that may be produced under differing management intensities (or funding
levels). These provide an assessment of levels possible under "natural' physical and biological conditions and
those that might occur under various levels of management.

Determining what management can, should, and will apply to these areas is a function of the planning
pracess. An interdisciplinary team assesses the potential capability to produce various ievels of resource
goods and services, The team formulates afternatives that are consistent with national goals and objectives,
addresses local issues and concerns, and provides management direction for areas within the National
Forests or Grasslands. That management direction determines the location, scheduling of activities, and
proposed funding requests.

Other Legisiation

Other legislation directed toward nan-natural resource inventory subjects nevertheless include sections
relevant tc Forest Service inventories. The Forest Ecosystems and Atmospheric Poilution Research Act of
1988 (P.L. 100-521) directs the Secretary of Agriculture to ‘increase the frequency of forest inventories in
matters that relate to atmospheric pollution and conduct such surveys as are necessary to monitor long-term
trends in the health and productivity of domestic forest ecosystems.” The Food, Agriculture, Conservation,
and Trade Act of 1990 (P.L. 101-624), also known as the Farm Bill, contains a subsection that encourages
the Secretary of Agriculture to develop and implement improved methods of gathering and analyzing forest
inventory information to help solve resource management problems created by increasing human settlement
in forests adjacent to urban areas. Such legislation is leading the Forest Service into inventories of urban
forest resources of the U.S.



Administrative Mandates

As outgrowths of these legislative mandates, the Forest Service has developed a series of administrative
mandates to guide the inventory work of the agency. These farmalized directives are incorporated into the
Forest Service Manual {FSM) and Forest Service Handbook (FSH) system. The manual provides broad
policy-level guidance while the handbook is intended to supplement the policy direction with more specific
details on how to approach a given task. Anaother important aspect of the directive system is to provide
standards for the Forest Service Regions and/or Experiment Stations to follow. in a decentralized agency,
such standardization is important, especially when inventory data from different organizational sources are

aggregated for national compilations. Appendix | is a list of all the various manual chapters and handbooks
that pertain to resgurce inventories conducted by the Forest Service,
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THE FOREST INVENTORY AND ANALYSIS PROGRAM

In response to the McSweeney-McNary Act of 1928, the Forest Service organized regional Forest Survey
projects in the Division of Forest Economics Research. In 1930, the initial inventory efforts were begun in the
West, In most regions, the inventories were conducted on a state-by-state basis. As a state was completed,
statistical-analytical resource reports were prepared and published. These reports contained descriptive
information on forest acreage and timber volume, growth, and removals along with analysis of the impacts
of these relationships on the current and future timber supply. By the 1960s, inventories were completed for
all of the 48 conterminous states, and many of the more heavily-forested states had been re-inventoried at
least once.

During the first 25 years, an organization was developed, accuracy standards and definitions of terms
were established, and several compilations of resource statistics for the nation were prepared. All of these
efforts concentrated on the timber aspects of the forest resource, and most of the inventory output was
presented as forest area or volume data on the timber resource of most states and regions.

The 1960s and 1970s were decades of change and rapid expansion in natural resource inventory. The
1974 Resources Planning Act (RPA) emphasized the need for FIA to provide information about the various
resources occurring on forests and rangelands--forage, timber, water, wildlife habitat, recreation. At the same
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areas. Meeting these additional demands is the challenge of the present under the purview of the 1978
Resources Research Act.

High standards set in its early days and maintained over the years by FIA have established a tradition
for full, unbiased, and factual presentation of forest resource information. Since its beginning, Forest Inventory
and Analysis has played an integral role in the orderly inventory of the nation's forest and related resources,
which is required for the development of effective management scenarios. It has helped guide industrial
expansion into the most suitable and opportune locations. FIA has acted as watchdog in identifying problems
already created or developing in the supply of timber and ather forest outputs. It has provided key forest
resource information for planners and policy makers, and has provided expen advice and assistance in
solving complex resource questions. In keeping with this tradition, all change, expansion, or shifts in program
emphasis are made with utmost care to insure that all information produced is based on adequately tested
procedures and sound research and that new data will be comparable to historical information.



The Forest Inventory and Analysis mission is to improve the understanding and management of our
nation’s forests by maintaining a comprehensive inventory of the status and trends of the country’s diverse
forest ecosystems, their use, and their health. FIA staff in the Washington Office is under the administrative
direction of the Deputy Chief for Research and, in turn, the direction of the Forest inventory, Economics and
Recreation Research (FIERR) Staff (Fig. 1). FIA inventories provide the necessary foundation for building a
program of land stewardship and serving the people by providing unbiased, accurate, current, and relevant
forest resource information that meets their diverse needs. As part of Research’s foundation program, FIA
develops basic statistics that are needed as background for many research proposals and problem analyses.
Although much of the FIA program focuses on gathering data and reporting statistics, the program includes
a dedicated and capable cadre of scientists who evaluate forest resource trends, develop technigues, and
adapt the latest technology. Throughout its existence, Forest Inventory and Analysis has been recognized
internationally as a premier inventory organization.

Six research units located at Forest Experiment Stations are responsible for translating the various
inventory needs into action programs at the regional and state levels. Figure 2 shows the distribution of these
units and their areas of inventory/analysis responsibility. Because of the increasing complexity and enlarged
scope of research activities, personnel, and budgets (average per unit of $2.5 million for fiscal year 1892),
many of the FIA units are in the process of changing from research work units to research programs. A
seventh unit conducts multiresource inventory techniques research at the Rocky Mountain Forest and Range
Experiment Station. FIA contacts and addresses are listed in Appendix |l.

Forest Resources Inventories and Analyses

The FlA inventory effort serves a diverse group of rescurce managers, planners, and other interested
data users (see section MAJOR PARTNERSHIPS AND COOPERATORS for some examples). The initial
planning of an inventory includes contacting these parties to determine their particular information needs and
analysis considerations. Where a particular need would require data collecticn or data processing in excess
of the funded program, specific clients will often contribute funds, manpower, or equipment to cbtain the
information.

Defining the Information Needs

As mandated responsibilities grow and the client base becomes more diverse, FIA must become more
responsive to the public’s information needs. One approach to identifying these needs is to look at what are
the important issues and trends facing the use or management of our forests.

Four long-term issues stand out as being related to renewable natural resources that will directly affect
the FIA program. The first, increasing pollution, includes such topics as acid precipitation, the effects of giobal
climate change, deterioration of forest health, and lower forest productivity. The second, dwindling resources,
encompasses lack of regeneration, overharvesting, desertification, loss of biological diversity, dwindling
old-growth forests, and forest and ownership fragmentation. Increasing population is the third major, long-
term issue. It is closely linked to urbanization, land clearing, and increased pressure on remaining forest
systems to supply necessary goods and services. The fourth, proliferation of information, concerns the need
for accurate, timely resource information and easy access to data. Consistency and comparability of resource
estimates among geographic regions and across time (i.e., from one survey to the next) are related concerns.
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Figure 2.--Forest Inventory and Analysis Research
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While these long-term issues and trends will assist FIA in defining information needs for the next century,
there are some major trends for the 1990s that FIA must be aware of and must anticipate.

A Changing Forest Land Base - The ability of our forests to supply timber products is declining in
response to growing pressures to supply a broad spectrum of commodities and nonmarket goods and
services. To keep pace with dynamic land-use change, the inventory remeasurement cycles should
be shortened and appropriate variables should be collected to adeguately characterize other re-

sources values.

Rising Noncommodity Uses - The extent and condition of forest resources, on which these uses
depend, needs to be thoroughly documented. In-depth analyses are needed to estimate outdoor
recreation demand and potential increases in use, wildlife habitat suitability and extent, watershed
conditions, grazing use, and biological diversity. To get a complete picture of these resources, all forest
land, mcludmg wilderness areas and parks, should be included in forest resource inventories and

&
featured in reports.

Environmental Health Change - Forest health and productivity are affected by a large number of
interacting factors. Air quality problems and the potential for anthropogenic climate change have
increased the need for timely information on the health and productivity of the nation’s forests.
Addressing these issues requires efforts from many disciplines to provide new kinds of monitoring
data. A key role will be the establishment of a baseline set of field locations that can be monitored to

detect changes in the health and condition of major forest ecosystems over time.

While taking these long- and short-term issues into account, the inventory designer must identify a
particular set of data requirements, specify them as a statement of objectives, and through sampling
technology, define optimum solutions based on time, needs, and funding constraints.

Another way of defining information needs came through the American Forest Council's Blue Ribbon
Panel on FIA, which generated several findings and recommendations to the Chief of the Forest Service.
These include: 1) improve and expand information on ecosystems and noncommodity values, 2) recognize
and identify ownership, regulatory, and social value impacts on forest productivity, 3) produce the most
current resource data possible, 4) implement a uniform approach on all ownerships, 5) increase consistency
and compatibility among FIA units, and 6) enhance coordination between FIA and public agencies.

Experience with forest inventories has shown that data needs can be segregated into one of five
classes: (1) forest area, (2) current inventory, (3) forest tree and vegetation growth, mortality and removals,
(4) management opportunities, and (5) future supply. Forest area questions relate to productivity, ownership,
present condition, forest type, stand size, availability, and the direction of change in land base. Inventory,
growth, mornality, and removals are often descnbed in relation to tree species, stand conditions,
damage-causing agents, product uses, utilization, and impact on future supply. Forest condition questions

require the interaction of stand data with silvicultural/management prescription tools or guidelines. Future

supply information needs are related to past trends, prospective technological and management changes,

and economic considerations.

Developing the Information

Forest resource inventories have been guided by national standards and definitions for the required
information but encourage efficient sampling designs tailored to each particular inventory situation. The size,
condition, and variability of the forest resource across the nation favor such an approach.



Periodicity of Sampling

Statewide inventory information has been collected continuously for over 50 years. In most regions of
the United States, the third inventory cycle has been completed and some areas have been inventoried as
many as six times. Each year, over 60 million acres (24.3 million ha) of forest land are inventoried in the United
States by FIA. Currently, this rate of coverage translates into an average inventory cycle of 10 years for the
nation.

Sampling Design and Intensity

Data coflection is normally based upon a cemman sampling approach -- double sampling for stratifica-
tion. This includes the interpretation of sample points on aerial photographs and subsampling a portion of
the points to obtain additional data on the ground. For additional information on the sampling methods and
the design refer to Appendix |ll.

The extensive renewable resource inventories conducted by Forest inventory and Analysis field units
meet most state, regional, and national information needs. In most cases, the first phase, photo sample,
covers all land classes at a uniform level. FIA nationwide uses data from approximately 6.5 million photo
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Depending upon the extent to which remote sensing is used, the intensity of the second phase, ground
sample, ranges from one plot per 3,000 acres to one per 10,000 (1,214 to 4,047 ha). In some cases, with
additional funding supporn from cooperators, the number of samples is increased to make the information
more useful at the sub-state level. FIA is currently using data from approximately 130,600 forested ground
plots and 279,000 non-forested ground pilots to develop resource estimates. Inventory costs average about
25 cents per forested acre (10 cents per hectare).

Piot Procedures and Data Collected

A common ground sample plot consists of a cluster of 5-10 subplots spaced in such a way to cover one
acre (0.4 ha). Area attributes and vegetation data are collected at each subplot. Trees and other vegetation
are sampled according to specific rules related to plant size. Sampling rules vary from region to region
depending on forest stand conditions. The standard FIA subplot samples trees less than 5.0-inches (12.7-cm)
dbh on a fixed area plot and larger trees using a variable-radius plot.

Some Forest Inventory and Analysis field units have used plot designs other than the one described
above, such as a fixed area sample for the trees 5.0-inches (12.7-cm) dbh and larger and the imposition of
imaginary, fixed-diameter cylinders over points to quantify the volume and vertical location of all the biomass.
Most of these changes are related to special regional information needs, while others enable the evaluation
of silvicultural treatment opportunities or wildlife habitat and forest biomass values.

The aerial photo mtpmrp'rannn phase of the inventory vields infarmation about land use, timber volume
classes, and general forest type categories. In addition, ground plots yield specific information about area,
the plot, individual trees, and other vegetation. Computer processing generates more data from the field tally.
An example of FIA resource data is shown in Table 1. Nearly all FIA units employ portable data recorders in

the field to collect and perform cursory edit checks on resource data.

Displaying the Solutions
Forest resource information is published in two kinds of reports: (1) comprehensive statistical an dior
analytical reports of mventones, and {2) special topic reports. The six Forest Inventory and Analysis work units
prepare comprehensive statistical/analytical reports for geographic units, states, or regions which describe
the forest area, resource supply, components of changes (i.e., growth, removals, and montality), treatment

10



Table 1.--Kinds of Resource Data Available from FIA

Example using FIA's Eastwide Data Base (Hansen et al. 1992)

County-level Data

I ST

Plot-level Data

WENDORLN

State

Geographic survey unit
County

Inventory cycle number
Date of inventory

Ownership

Current forest type

Old forest type

Stand age

Stand size class

Current stand origin

Old stand origin

Site productivity class
Site index

Site index base age
Administrative forest
Current land use class
Old land use class

Basal area

Slope

Aspect

Physiographic class
Treatment opportunity class
Percent inhibiting vegetation
Percent nonstocked
Growing-stock stocking
All live stocking
Remeasurement period
Area expansion factor
Volume expansion factor
Growth expansion factor
Mortality expansion factor
Removals expansion factor
Longitude

Latitude

Measurement date

Tree-level Data

LeNIOLLNS

R A I L T e S R T N A Y
MrowONDO RO

Point number

Tree number

Tree status (or history)
Species

Species group

Current diameter

Qld diameter

Tree grade

Tree class

Crown ratio

Crown class

Damage

Volume expansion factor
Mortality expansion factor
Removals expansion factor
Net cubic foot volume

Net cubic foot volume in sawlog
Net board foot volume in sawlog
Net cubic foct growth

Net board foot growth
Total gross biomass
Merchantable biomass

11



opportunities, resource use, and analyze future prospects for the resource. An example of a statistical report
is Forest Statistics for New Jersey--1987 (DiGiovanni and Scott 1990), and an analytical report example is
Forest Resources of Tennessee (May 1991).

Special reports delve into a particular facet of the resource in more detail or highlight a particular analysis
or technique. They are produced at various levels. A national-level publication is The Forest Biomass
Resource of the United States (Caost et al. 1990). Regional examples include Timber Volume Distribution Maps
for the Eastern United States (Beltz et al. 1992) and A Method for Estimating Operability and Location of the
Timber Resource (Spencer et al. 1986). Examples of state-level special reports are Growth Prediction for
Azizona's Mesquite (Prosopis velutinay Woodlands (Chojnacky 1991) and Changing Stand Structure and
Regicnal Growth Reductions in Georgia's Natural Pine Stands (Bechtold et al. 1991).

The Forest Inventory and Analysis work units devote considerable time and effort responding to informa-
tion requests. While most requests can be satisfied by statistics from the forest resource reports, some work
units have developed special computer capabilities to answer unique requests. For the more sophisticated
data user who wishes to do his/her own data manipuiations and analyses, the FiA units provide data
computer tapes for a charge or make arrangements for the user to pay for an interactive account on the host
computer.

Results of inventory techniques research--a continuing activity of the work units--are reported at periodic
in-service workshops or national and international professional conferences. Research products are tested
during ongoing inventories and are integrated into future inventory procedures if they prove to lower costs,
save time, or increase efficiency.

Forest Products and Related Studies

Forest products play an important role in the U.S. economy. Construction, manufacturing, and trans-
portation all require an enormous amount of wood as raw material. Also, there are strong indications that as
energy costs increase, wood will become even more important to the nation. Wood use is also likely to
increase as nonrenewable resources become increasingly scarce and costly. Monitoring the characteristics
of the forest products industry requires several types of studies. The data obtained in these studies are
incorporated with the renewable resource inventory data to enable a more complete analysis of the resource

supply.
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Industry surveys generate stateW|de statistics on timber product output whlle product surveys generate
regional output statistics for a single product, such as sawlogs, pulpwood, or veneer logs. Primary wood-
using mills are contacted by mail or personal interview to determine their roundwood receipts for a specific
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their manufacturing residues. Often the data are collected in cooperation with state forestry organizations.
Interstate roundwood shipments are traced by contacting wood manufacturers in adjoining states or regions.
Roundwood exports are estimated from canvasing exporters, railroads, and Department of Commerce log
export data.

Timber utilization studies are closely related to timber product output studies because they make it
possible to estimate the volume of timber inventory necessary to produce a specific quantity of timber
products. Tree measurements are taken on active iogging operations immediately before and after sampie
trees are harvested. Standing tree measurements are taken and recorded according to timber inventory
standards as if the trees were standing on inventory plots. After felling, tree sections are scaled and classified
~ as being (1) used for products, or {2) left in woods as residue. Growing-stock sections of sample trees as
well as nongrowing stock material used for products are measured. Nongrowing stock includes cull trees,
topwood and limbwood, saplings, dead trees, and trees on nonforest land.

12



Studies on utilization and timber products output provide information needed to determine how much

timber is removed annually. Timber removals are the net volume of products and residues from growing-stock
trees removed from the munnfnm hu hnr\mqhnn cultural nnc:\rnhnnq such as timber stand improvement; land
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clearing; or changes in land use or cIaSS|f|cat|on. The components of removals can be esnmated in several
ways. First, if timber utilization factors are applied to timber products output statistics, growing stock output
can be determined. Second, growing-stock output can be determined by counting tree stumps on remea-
sured forest inventory plots. Tree volumes can be assigned by relating stump dimensions to height and dbh
of the original tree. Third, timber volume on remeasurement plots can be estimated by simulation methods
when the forest land has been cleared or where land use has been reclassified between surveys. Finaliy,
statistics that show forest land area cleared for urban development nght -of-way expansnons and road

constriuction or forest land dltreayge reserved for pd[Kb WIIUBIHBbb and outdoor rb‘Cl’BdlIUll can be lllUIlellb‘u
by representative per acre plot volumes to estimate other removal components.

Research Focus on Forest Values Besides Timber

With the passage of the Resources Planning Act of 1974 {(RPA) the mission of Forest Inventory and
Analysis research brocadened considerably beyond the traditional timber surveys to encompass the many
other renewable resources that our nation’s forests can and do provide. Inventories of these important
aspects of our nation’s forest ecosystems provide valuable information for diverse user groups.

To meet the additional data needs of RPA, data collection activities have expanded to include information
on forest vegetation and the non-commodity aspects of the forest ecosystems. Table 2 presents some of the
information collected by the FIA units related to forest values besides timber.

FIA units across the country have been conducting a variety of research studies and analyses of forest
resources using data from an extensive sampling design of permanent plots. As these plots are revisited in
subsequent surveys, data describing changes in tree populations, forest communities, and landscape
patterns will provide an invaluable historical record and explanation of large-scale forest dynamics. FIA data
can feed into a variety of research studies, such as those relating to biological diversity and global change.

In 1989 a workshop, ‘Integrating Multiple Value Surveys Into Timber Survey,” was held in Syracuse, NY
as part of a symposium on "State of the Art Methodology in Forest Inventory”. The proceedings (LaBau and

Cunia 1990) provide an important overview of several techniques that have been successfully applied to
broaden and round out larae-scale forest inventories.
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A compendium of more than 400 citations of literature published between 1979 and 1990 on wildlife
habitat, range, recreation, hydrology, and related research was assembled by Rudis (1991}). This report

Aamnneotrat tha hraoadth and aviant of h thn Enrnet Invnntnre and Analseic nrn i i
Gemoinsiraies Ine oreadin and eXieil G NOW 1ne riresu nveniioly anl ANaiysis plugram natlon‘v‘ﬂde has

responded to the challenge issued in the the RPA legislation. Since then other reports have been published
(e.g., Ohmann 1992) as this important aspect of FIA research continues.

While the process is ongoing, such investigations have already generated new perspectives, analytical
techniques, multiple-value forest inventories, support groups, and attitudes within the FIA pragram. The focus
has shifted toward measurement of physical, human, and other biological components of forest ecosystems
and away from a strictly timber perspective. Scientists from social, biclogical, and environmental disciplines,
in addition to traditionai silvicuiture and biometrics, are invoived in FiA research. Data on trees and board feet
of merchantable timber are stillimportant but are now joined by information on a host of other forest attributes
and values.
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