@) Dot Wildlife Habitat, Range, Recreation,

&£ Agriouiture Hydrology, and Related Research Using
Forest Service Forest Inventory and Analysis Surveys:
Soutnern Forest A 12-Year Compendium

New Orleans,
Louisiana

General Technical Report Victor A. Rudis
SO-84

ALASKA
ANCHORAGE, AK

PACIFIC COAST

INTERMOUNTAIN
A
PORTLAND, OR OGDEN, UT NORTH CENTRAL
ST. PAUL, MN :
)
T
o ....".-_‘:-:. :::':' d
/7] - .‘,-:‘:.Zéfs
NORTHEAST
RADNOR, PA
SOUTHEAST
ASHEVILLE, NC

MIDSOUTH
STARKVILLE, MS

HAWA I PUERTO RICO



SUMMARY

A compendium of more than 400 citations of literature published between 1979 and 1990
on wildlife habitat, range, recreation, hydrology, and related research is presented. This
review is restricted to studies that use the extensive-area sample design and data from the
U.S. Department of Agriculture, Forest Service, Forest Inventory and Analysis units for the
continental United States. A brief list of selected studies between 1974 and 1978 is included
for historical importance. The list for the principal subjects—wildlife habitat, range, recrea-
tion, and hydrology—is designed to be comprehensive for the period from 1979 to 1990.

Citations of related research topics are included, specifically those from noncommercial
wood resources (i.e., woodlands, fencerows, shrubs, and noncommercial trees), field sampling
techniques, herbaceous biomass, insect and disease studies, forest landowner surveys, satel-
lite image interpretation, inventory sampling design, and classification of land area by vege-
tation and land uses. Such topics often touch on hydrologic, range, wildlife habitat, or recrea-
tion resource values of forests. Rather than a comprehensive list for related topics, citations
have been selected to represent the range of published reports. These citations are con-
tained in a data base maintained by the Forest Inventory and Analysis unit in Starkville,
Mississippi.
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Wildlife Habitat, Range, Recreation, Hydrology, and
Related Research Using Forest Inventory and Analysis Surveys:
A 12-Year Compendium

Victor A. Rudis

INTRODUCTION

In 1984, the United States Department of Agricul-
ture, Forest Service, Inventory Integration Workshop
made a recommendation to

...keep current a list of nontimber vegetation

inventory techniques used by Forest Inventory and

Analysis (FIA) units. (Rudis 1984).

Researchers, planners, and natural resource manag-
ers from a variety of disciplines and agencies have
expressed similar thoughts, which led to the creation
of a bibliographic data base. The data base contains
citations of scientific literature that draw upon forest
surveys conducted by the U.S. Department of Agricul-
ture, Forest Service, FIA units as a basis for analysis
of wildlife habitat, range, recreation, hydrology, and
related natural resources.

Compilation of the data base is one step in assessing
data needs from an interdisciplinary perspective. Cita-
tions provide examples of the kinds of topics being
addressed, the data and techniques available, and the
uses to which they have been, or can be, put. The data
base organizes information already available, provides
a handy reference to examine past accomplishments,
and can guide future efforts toward more fruitful
investigation.

Because FIA surveys are the only source of detailed
statistics on aboveground private forest resources for
extensive areas, and because comparable data are
gathered for public forests, they can be extremely valu-
able for regional planning in a wide variety of disci-
plines—not just those concerned with timber
resources. Like everything else, the cost to conduct
FIA surveys (approximately $13 million in 1990 for
seven FIA units nationwide) is increasing. Such public
expenditures and the priorities attached to them
require the support of informed and involved users.

Identifying and involving users and making the
sampling design and the data meaningful and avail-

able to a diverse audience are necessary, yet daunting,
tasks. The barrage of information in FIA reports eas-
ily can overwhelm the average planner, consultant, or
researcher. Few individuals are likely to sift through
the information in surveys or reports that are not
directly addressed to their discipline or agency. Nei-
ther are they likely to define their needs in terms rele-
vant to the forest resource data needs of other disci-
plines and agencies.

The following review, and the citations listed in the
appendix, are a compendium of publications that focus
on water, range, wildlife habitat, recreation, and
related studies that use data from FIA surveys for the
continental United States. The list of publications on
these subjects is designed to be comprehensive for the
period 1979 to 1990. Also included are citations
selected for their historical importance for the period
1974 to 1978. Lund and McNutt (1979) provide an
annotated list of citations prior to 1979.

REVIEW

History

The Forest Service is responsible for assessing con-
ditions and trends in public and private forest
resources. Since the 1930’s, the Forest Service has pro-
mulgated FIA research work units to conduct these
surveys on private land and non-federal public land.
The FIA units also survey many of the smaller Fed-
eral land parcels, Federal land in Alaska, and all
national forest land in the Eastern United States. FIA
units coordinate with regional offices of the National
Forest System, the Bureau of Land Management, and
other landholding Federal agencies to ensure that
information is compiled for all forest resources in the
United States.

Early efforts by FIA units focused on measurement
of commercial wood characteristics to assess timber
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supplies in terms of forested area and timber volume.
Although a few studies in the 1950’s and 1960’s linked
FIA forest surveys with other resources to quantify
wildlife habitat (Barnes and Barnard 1979), most
cross-disciplinary investigations were limited to
descriptive geography on forest cover and land use
changes. With growing concern for describing timber’s
availability and increased environmental awareness
by the general public, the United States Congress
broadened the scope of the survey effort with the pas-
sage of the Forest and Rangeland Renewable
Resources Planning Act of 1974 (Public Law 93-378
[88 Stat. 476]) and the Forest and Rangeland Renew-
able Resources Research Act of 1978 (Public Law
95-307 {92 Stat. 353]). Under these laws, FIA units—
along with other Federal agencies—were mandated to
conduct a comprehensive assessment of forest
resources.

In 1975, a meeting scheduled to discuss the 1976
survey of South Carclina was chosen as the time fo
launch a

.. crash techniques development program to
expand the ongoing timber-oriented forest survey

into a more complete . . . inventory. (McClure 1979).
Initial findings appeared in “Multiresource
Inventories—A New Concept for Forest Survey”
(McClure and others 1979). In South Carolina and
elsewhere, pioneering studies focused on appraisal of
forestland grazing (Pearson and Sternitzke 1974, Ster-
nitzke 1976, Sternitzke and Pearson 1974, 1875), rec-
reation use (Saunders 1979), soils and hydrology
(Dissmeyer 1979), vegetation structure (Cost 1979),
and the multiple ohjectives of nonindustrial private
landowners (Birch and Kingsley 1978; Birch and
Powell 1978; Kingsley 1975, 1976; Kingsley and Birch
1977; Kingsley and Finley 1975).

Several wildlife habitat studies were initiated in the
1970’s. These included an inventory of deer browse in
Louisiana (Pearson and Sternitzke 1976), breeding
habitat for woodpeckers in West Virginia (Barnes and
Barnard 1979), red-cockaded woodpecker nesting hab-
itat in the Southeastern United States (Lennartz and
McClure 1979), and winter deer browse in southern
New Hampshire forests (Barnes 1975). Other studies
included simulation of wildlife habitat with changes
in forest conditions (Boyce and Cost 1978) and estima-
tion of trends in woodcock habitat (Cushwa and others
1977).

Along with, and subsequent to, these new initia-
tives, Forest Service scientists and cooperators at
research institutions modified basic inventory proce-
dures for FIA data collection and analysis and devel-
oped other techniques to address emerging issues.
Basic forest resource characteristics expected to be
reported or inventoried by each FIA unit were com-
piled in 1984 (LaBau 1984). Priorities attached to
characteristics inventoried and the issues addressed

have shifted over the years. Nevertheless, the 1984
report documents FIA efforts to supply information
not only on timber resources, but also on many of the
associated components of forest ecosystems, including
water, range, wildlife habitat, and recreation
resources.

Many of the modifications and new techniques have
been aided by reports of research applications from a
variety of disciplines and by assessment reports con-
cerned with multirescurce inventories. Important
guides to these documents have been published as bib-
liographies and conference proceedings. A valuable
reference is an annotated bibliography of integrated
inventory studies (Lund and McNutt 1979), as it com-
piles many citations for inventories conducted by other
United States agencies and foreign countries. Most
documents cited in the annotated bibiliography were
published between 1970 and 1978, in addition to a few
historically important references of the 1960’s.

Other helpful collected works include multiagency
and multidiscipline conference proceedings on such
topics as integrated inventories (Lund and others
1978), forest resource inventories (Frayer 1979), wild-
life habitat inventories (Cushwa and Petoskey 1979),
in-place resource inventories (Brann and others 1982),
renewable resource inventories (Bell and Atterbury
1983), and global natural resource monitoring (Lund
and Preto 1990). Forest Service workshop proceedings
in inventory integration (Schlatterer and Lund 1984)
and forest land inventories (Lund 1984) also have been
invaluable.

More recently, studies have appeared in journals
and conference proceedings associated with other dis-
ciplines. Many of these studies are annotated in the
proceedings of a workshop entitled “Integrating Multi-
ple Value Forest Surveys Into Timber Survey,” held in
Syracuse, New York, on August 2, 1989, as part of the
state-of-the-art conference on forest inventory method-
ology (LaBau and Cunia 1990).

Data Collection and Dissemination

The sample designs used by each FIA unit vary
slightly because each unit encounters different forest
conditions, constituents in need of data, and priority
issues to be addressed. In general, forest area is esti-
mated by means of aerial photography and verified in
the field at the ground level. Detailed observations are
taken in the field on 0.5 acre to 8 acre plots that are
distributed across the area being surveyed. In many
cases, plots are permanent; most occur on private land.
Field observations represent samples of the resource
and are expanded statistically to assess forest condi-
tions for entire counties, States, and regions.

Data are compiled by State and region every 6 to 12
vears and published as Forest Service Experiment
Station Resource Bulletins. National compilations are



reported periodically, most recently in 1989 (Haynes
1990, USDA FS 1977, 1980, 1989).

Typically, forest area, tree species, and timber vol-
ume are reported in summary form. The current sta-
tus of the resource and the trends, if available, are
noted in statistical documents that include graphs and
standardized tables. Additional analyses are pre-
sented in State assessment reports. Further informa-
tion is offered through specialized analytical studies
in research journals, popular articles, and proceedings
by FIA scientists and cooperators. (See USDA Forest
Service 1987 for more details.)

Specialized field data collection efforts and access to
detailed statistics have been part of FIA unit research
activities for some time. The FIA units support such
activities as part of cooperative funding arrangements
with State and regional forestry agencies, universi-
ties, and other research institutions. More recently,
online data bases and customized tables of frequently
requested information have been made available at
nominal cost to a wide variety of users, including plan-
ners, the forest industry and other natural resource
consultants, and even private citizens.

Of particular interest to a wide audience are
mapped FIA plot information (Beltz and Bertelson
1990, Kingsley 1985), geo-referenced data analyses
(McWilliams and Faulkner 1990, Oswald 1988, Rudis
1986, Tosta and Marose 1987), an online data base for
the Eastern United States, and customized tables for
ownership and forest characteristics at the regional,
county, plot, and tree level of resolution. Details on a
data base for the Eastern United States are provided
in Hahn and Hansen (1990), Hansen (1990),
McWilliams (1990), and Sheffield (1990). Use of FIA
data in a geographic information system, while nas-
cent (Newton and Bower 1990}, should prove helpful in
regional planning, geography, and related disciplines
in the near future.

The User Audience Dilemma

The major users for the data and analytical reports
have been National, State, and county forestry agen-
cies, forest industries, and forest industry consulting
organizations. There is a continuing need to update
the surveys and reports for use by timber companies,
forestry consultants, State and Federal planners con-
cerned with forest resource issues and an expressed
need for more, better, and faster timber inventory data.
To fathom what constitutes strategically important
components of a comprehensive survey, information
from—and involvement by—other agencies and disci-
plines are also needed.

Outside traditional State and regional forest
resource interests, however, there is limited knowledge
that periodic field surveys of forested areas are con-
ducted in the United States. One problem may be that

FIA forest surveys are largely unpublished in the
more general scientific literature (Abernethy and
Turner 1987).

Unlike traditional users, wildlife, range, recreation,
water, and timber (i.e., multiple-value) resource data
nsers are not limited to a single discipline or agency.
Even within the forestry profession, analytical studies
on national multiple-forest resource trends (Flather
and Hoekstra 1989, Joyce 1989, USDA FS 1989) are
only beginning to receive wider attention (Rockwell
1990).

Recent State-level forest resource assessment
reports (Bechtold and others 1990, Bolsinger 1980,
Considine 1984, Kelly and Sims 1989, Spencer and
others 1990, Van Hooser 1990) list multiple-value
resources of forests. But much of the data, terminology,
and analyses in these and similar reports at the
county level of resolution reflect the needs of timber
interests—the traditional audience for these reports.

Needs exist for timber and other forest resource
information, and comprehensive assessments are
mandated by law at the national level. However, the
relative importance of these needs remains unre-
solved.

The range of data, analyses, and potential audience
for multiple-value forest resource information—both
outside and inside the Forest Service-—is broad. Data
dissemination and involvement across disciplines at
the technical level and across agency jurisdictional
boundaries at the administrative level are poorly coor-
dinated. Partly as a result of this situation, priorities
attached to the FIA survey effort by natural resource
disciplines and agencies vary widely.

The need for timber resource information has been
expressed in numerous publications (Irland Group
1989, Tarbet and Cashwell 1990, USDA FS 1987).
User needs other than those expressed by timber
interests, and progress in meeting those needs, are
summarized in the following section.

Addressing Other User Needs

Studies by a few technical experts outside timber
resource interests and outside the Forest Service have
documented the utility of FIA data at the regional
level. These studies include the analysis of aesthetics
(Buhyoff and others 1986), air pollution (Guenther and
others 1989), climate and tree distribution patterns
{Denton and Barnes 1987), forest pests (Jacobi and
others 1981), forest soils (David and others 1988,
1989), forested wetlands (Abernethy and Turner 1987,
Langdon and others 1981, Turner and others 1981),

“landowner social psychology (Fortmann 1990), land

use (Clawson 1979; Healy 1984, 1985; Klopatek and
others 1979; Olson and others 1983), recreation poten-
tial and use (Johnson and others 1988, Saunders 1979,
1981, Saunders and others 1979), regional ecosystem
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ranking (Klopatek and others 1981), snag and den
inventories (McComb and others 1986a, 1986b), status
of individual tree species (Ward 1989), and vegetation
structure (Hamel and others 1986).

FIA data also have been used as ground-based esti-
mates of forest condition to help classify vegetative
cover from satellite images (Cock and cthers 1989,
Iverson and Risser 1987, Iverson and others 1989,
1990).

Users outside the Forest Service (Barnard and
others 1985, Chalk and others 1984, Hirsch and others
1979, Hunt 1990, Irland Group 1989, Lewis 1988, Por-
ter and others 1983, Rice 1990, Shands 1985) have
documented the need for selected data and analyses
from FIA units. Needs also are expressed, though not
documented fully, in data requests made to individual
FIA units. Selected stand characteristics and species
information obtained from FIA surveys on private
land, and on national forest land in the Eastern
United States, have been of particular interest to
State natural heritage agencies, wildlife agencies, and
conservation groups.

Within the Forest Service, there has been periodic
interest at the national level for incorporating inter-
disciplinary data collection and analysis efforts with
F1A surveys (Barnard 1990, Barnard and others 1985,
Bones 1990, Hoekstra and Flather 1986, Hoekstra and
others, 1979, Kaiser 1987, LaBau and Schreuder
1983, Schlatterer and Lund 1984, Wikstrom and
Hoekstra 1981). At the regional level, studies have
noted the importance in including assessments of aes-
thetics (Rudis 1983, Rudis and others 1988), biodiver-
sity (Chmann and Bolsinger, in press), and forest char-
acteristics, including edges (Brooks and Scott 1983,
LaBau and others 1986), health (Cost 1990a, Horn-
beck and Smith 1985), nongame bird habitat (Brooks
1990b, Brooks and Porter 1983, Lennartz and others
1983, Sheffield 1981), insect and disease damage
(Anderson and others 1986, 1988, May and Kauffman
1990), soils (Dissmeyer and Cost 1984, Grigal and
Ohmann 1989, van Hees 1988), stand type changes by
landowner (Alig and Wyant 1985), understory disturb-
ances (Joyce and Baker 1987, Rudis and Skinner
1990), and vegetative structure (Cost 1984, O'Brien
and Van Hooser 1983, Rudis 1990b).

Many FIA-related studies focus on resource charac-
teristics measured on timberland. Some studies do
incorporate data from nontimberland areas, nonforest
resources, and from user groups associated with forest
resources. Among these are comparisons with data on
animal populations (Flather and others 1989; Flebbe
and others 1988), atmospheric deposition (Ohmann
and Shifley 1989), land development (Gedney and
Hiserote 1989), landowners (Birch 1983), land use
change (Birch and Wharton 1982), nonindustrial wood
resources {(Born 1990, Castonguay and Hansen 1984,
Collins 1989), nontree biomass (Cost and others 1990,

Joyce and Mitchell 1989), recreation users (Rudis
1987), and U.S. Department of Agriculture, Soil Con-
servation Service estimates of land use and land cover
(Flather and others 1989).

Progress by FIA units in meeting other user needs
is discussed in more detail by Born (1990}, Brooks
(1990a), Cost (1990b), Mead and LaBau (1990,
O’Brien (1990), Ohmann (1990), and Rudis (1990a). In
general, progress has been made by discussing inven-
toried characteristics relevant to the perceived needs
of selected user groups. Some of the forest area and
tree characteristics are repackaged, supplemented
with additional data on forest characteristics, and pre-
sented in tabular form (DiGiovanni and Scott 1990),
examined in multiple-value forest resource assess-
ment reports (Bolsinger 1988, 1989; Castonguay and
Hansen 1984, Ohmann and others 1988; Rudis 1988a,
1988b; USDA FS and others 1986), or analyzed in
regional level assessments (Flather and others 1990,
Joyce and Flather 1990). Other analyses have targeted
specialized audiences, with articles in regional confer-
ence proceedings, subject-matter journals, and techni-
cal research reports.

Additional information—not always published—is
made available as specific user needs are defined.
Examples include (1) assessment of the extent, distri-
bution, and trends in potentially threatened forest
ecosystems, such as forested wetlands, natural forest
communities (versus intensively-managed planta-
tions), old-growth stands, and roadless areas; (2) esti-
mates of biomass from noncommercial timber sources;
e.g., pinyon-juniper woodlands (Chojnacky 1985); (3)
habitat assessments of white-tailed deer and other
game; (4) estimation of habitats for sensitive, threat-
ened, and endangered woodland animals, such as the
North Central States’ Kirtland’s warbler, the South’s
red-cockaded woodpecker, and the pileated woodpecker
for Intermountain States; and (5) notes on the pres-
ence of native or naturalized plant species (e.g., Pacific
vew) of biological or economic importance. A number
of these data requests have come from the Nature Con-
servancy’s regional headquarters, the Natural Heri-
tage Program agencies (Nature Conservancy State-
fevel affiliates), and from State botanists and
nongame wildlife agencies.

Opportunities for Future Involvement

Few management or planning agencies can afford
the cost of timber resource surveys like those con-
ducted by FIA units, let alone satisfy the field data
needs for monitoring and basic research in wildlife,
recreation, range science, and hydrology at the
regional level. Simple examination of FIA data can
suggest hypotheses for the geographic distribution of
forested ecosystems, associated characteristics and
habitats for forest-dwelling species, and trends in



regional ecological landscape dynamics and land-use
practices. FIA data also can be used to compare other
sampling techniques by providing an independent
estimate of forest cover, e.g., rising FIA data in global
monitoring models (Iverson and others 1990, Lund
1990. Teuber 1990, Van Hooser and others 1990). Fur-
ther evaluation and critical assessment at appropriate
levels of aggregation are encouraged. For more details,
contact the FIA unit that surveys the State or region
of interest; a list of these units is provided in the Addi-
tional Information section in the appendix.

As other disciplines, agencies, and private institu-
tions in hydrology, soils, range science, botany, ecology,
zoology, Wwildlife planning, and recreation become
familiar with forest survey data, there are likely to be
more opportunities for interdisciplinary collaboration
in data collection and analyses. In the near future,
linkage of FIA data with a geographic information
system and satellite imagery can further FIA data use
by making spatially oriented data retrievals easier—
not only for forest resource analysts, but also for deci-
sionmakers and advecacy groups in a variety of disci-
plines. Integration of past and current FIA data with
other land-use data should provide users with an
improved information data base with which to test
hypotheses and become better informed about regional
impacts of agency policies or industry decisions.
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NOTES ON THE BIBLIOGRAPHY

To assist researchers, planners, and forest managers
involved in other disciplines, a bibliographic data base
has been prepared. The contents of the data base as of
December 31, 1990, are listed in table 1. An index is
provided. Citations can be retrieved in other formats.

To ease updating, entries of senior authors with
more than one publication in a single year are not dis-
tinguished by lowercase letters. Titles beginning with
“A” “And”, or “The” are not ignored in alphabetizing.
Department series publications (e.g., Resource Bulle-
tin) are not abbreviated. '

Due to data base software limitations, the order of
bibliographic entries follows a modified alphabetical
order as follows: space, uppercase letters (A, B, C, ..., Z),
punctuations (“,”, “.”, .7, lowercase letters (a, b, c, ...,
z). Entries are listed first in modified alphabetical
order and then chronological order. With the above
exceptions, entries follow ANSI standards (American
National Standards Institute. 1977. American
national standard for bibliographic references. ANSI
7.39.29. New York. 92 p.).

The information in any citation can be used to
match citations with the same terms. Each citation
lists author, year, title, location (i.e., journal, proceed-
ings, United States Government publication number,
ete.), and keywords. Keywords augment information in
the titles.

Capitalized keywords list the major FIA unit from
which the data were drawn. The words United States or
the standard two-digit State postal codes are listed if
the reference covers only a portion of States served by
the listed FIA unit. The other keywords list subject
matter not mentioned in the title.

The subject matter keyword is one of the following:

(1) the principal subject matter, e.g., water (hydrol-
ogy), range (includes livestock grazing), wildlife
habitat, or recreation,;

(2) multivalue, where the principal subject matter
encompasses more than one of the above;

(3) a related topic associated with one of the above.

Related topics are: land area classification, biomass,

land use, owner surveys, satellite image interpretation, .

soils, and technique. Biomass includes nontraditional
wood products such as firewood as well as herbaceous
biomass from tree crowns, shrubs, and nonwoody
plants. Design studies include discussion of the multi-
ple values to be considered in sampling, analysis, and
design of inventories. Owner surveys include land-
owner surveys as well as forest land characteristics
described by landowner type. Technique studies gener-
ally involve statistical model development of invento-
ried forest characteristics to assess a forest attribute,
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or field sampling of a forest attribute that is compati-
ble with the existing sample design. Examine the ref-
erences carefully for more detailed information.

ADDITIONAL INFORMATION

The codes associated with the FIA units, the postal
codes for the States that they survey, and whom to con-
tact for further information about forest survey data
and analyses are provided:

INTFIA: AZ, CO,ID, MT, NM, NV, UT, WY.
Address: Project Leader, Forest Survey Unit, Inter-
mountain Research Station, Forestry Sciences Labo-
ratory, 507 25th Street, Ogden, UT 84401. Tele-
phone (801) 625-5388

NCFIA: K5, IL, IN, 1A, M1, MN, MO, ND, NE, SD, WL
Address: Project Leader, Forest Inventory and Anal-
ysis Unit. North Central Forest Experiment Station,
1992 Folwell Avenue, St. Paul, MN 55108. Telephone
(612) 649-5139

NEFIA: CT, DE, KY, MD, ME, MA, NH, NJ, NY, OH,
PA,RI, VT, WV.
Address: Project Leader, Forest Inventory and Anal-
ysis Unit, Northeastern Forest Experiment Station,
5 Radnor Corporate Center, Suite 200, 100 Matson-
ford Road, Radnor, PA 19087. Telephone
(215) 975-4075

PNWFIA: OR, WA, CA. Also conducts surveys in the

Hawaiian Islands and other United States territo-
ries in the Pacific Ocean.
Address: Project Leader, Forest Inventory and Anal-
ysis Unit, Pacific Northwest Research Station, For-
estry Sciences Laboratory, P.O. Box 3890, Portland,
OR 97208. Telephone (503) 321-5800

PNWFIA: AK.
Address: Project Leader, Forest Inventory and Anal-
ysis Unit, Pacific Northwest Research Station, For-
estry Sciences Laboratory, 201 East 9th Avenue,
Suite 303, Anchorage, AK 99501. Telephone
(907 271-2585

RM: Not responsible for individual States. Focus is on
the analysis of regional resources, national issues,
and statistical sampling techniques. Data are
obtained in cooperation with a number of Federal
and State agencies, in addition to FIA units. There
are two units:

(1) Renewable Resource Ecology and Manage-
ment Science Research Unit. Telephone
(301) 498-1850.



(2) Multiresource Inventory Techniques Unit.

Telephone (303) 498-1294.

Address: Project Leader (of the unit of interest), Rocky
Mountain Forest and Range Experiment Station,

Address: Project Leader, Forest Inventory and Anal-

ysis Unit, Southern Forest Experiment Station, 201

240 West Prospect, Fort Collins, CO 80526-2098.

SEFIA: FL, GA, NC, SC, VA.

Address: Project Leader, Forest Inventory and Anal-
ysis Unit, Southeastern Forest Experiment Station,
200 Weaver Boulevard, P.O. Box 2680, Asheville, NC

28802. Telephone (704) 257-4350

SOFIA: AL, AR, LA, MS, OK, TN, TX. Also conducts

Lincoln Green, PO. Box 906, Starkville, MS 39759.
Telephone (601) 324-1611

WO: Federal coordination for FIA units, under the
Director for Research; U.S. Department of Agricuil-

ture, Forest Service; Forest Inventory, Economics,
and Recreation Research Staff.
Address: Branch Chief, Forest Inventory and Analy-

sis Unit, PO. Box 96090, Auditors Building, 201
14th Street, SW, Washington, DC 20250. Telephone

surveys in Puerto Rico and other U.S. territories in

the Caribbean Basin.

Table 1 Index

(202) 382-9343

Subjects and page numbers for citations with the subject in a title or keyword:

area class 18-21, 23-25, 28, 30,
32, 36, 38, 40, 43—45, 47-54,
56-59, 61

biomass 22, 23, 25-28, 37, 40, 41,
43, 45, 50, 51, 55, 60

design 19, 22-25, 28, 31-35,
37-43, 45-54, 56, 58-60

hydrology 30

INTFIA 18, 22, 25-27, 33, 39,
45-46, 48—49, 58—-59

land use 18, 20, 21, 24, 26, 29, 31,
32, 34, 36, 39, 48, 49, 51, 54

multivalue 18-34, 37-40, 42—-45,
48, 50-54, 56, 58, 60, 61

NCFIA 18, 23, 25-30, 34-36, 39,
42,45, 4749, 54-56, 58, 59

NEFIA 18-21, 23-32, 34-36, 38,
39, 42, 45, 48-50, 5356,
58-60

owner 18, 20, 24, 25, 29, 30, 32, 34,
36, 38,49-51, 56, 60

PNWFIA 18, 21, 22, 27, 31, 32,
34-36, 39, 40, 43, 45-50, 55,
57-61

range 31, 36, 37, 45, 48, 52, 54, 56,
58, 60

recreation 29, 30, 36, 51-53

RM 19, 25, 28, 29, 31, 34, 35, 37,
50, 58, 60

satellite 22, 36, 57, 60

SEFIA 18-20, 23, 25-31, 33—-41,
43, 45, 48-50, 53, 54, 56-59

SOFIA 18-21, 25, 27, 28, 31, 33,
34, 36-39, 41-45,48-54,
56-59

soils 29, 30, 33, 55, 61

technique 19-30, 33-37, 39, 40,
42-57, 60

water 30, 37, 52, 55, 59

wildlife 19, 23-25, 28, 29, 31,
33-39, 41, 43, 46-50, 52, 54,
59

WO 21, 22, 28, 33, 34, 37, 41, 42,
53, 54, 58

United States: 18—24, 2628,
31-37, 39-42, 44-50, 52-59

AL 37, 49, 51, 52,57

AK 31, 34, 39-41, 45, 55, 58,60, 61

AZ 22,26

AR 36, 52

CA 21, 22, 31, 32, 36, 43, 47, 50, 57

CO 39

CT 24, 30, 32, 35, 38, 55

DE 24, 38

FL 19, 20, 28, 43

GA 19, 28, 36

ID 39, 59

IL 26, 36

IN 36, 56

IA 36

KS 25, 34, 56

KY 18, 20, 24, 36, 38

LA 26, 48, 51, 52, 56-58

ME 24, 31, 32, 35, 36, 48, 49, 55,
56, 60

MA 24, 30, 32, 35, 38, 55

MD 24, 38

MI 25, 29, 30, 33, 35, 36, 42, 47, 55

MN 23, 25, 29, 33, 35, 36, 47, 55,
56

MO 36, 48

MS 25, 32, 38, 50, 52

MT 33, 39

NH 19, 20, 24, 30, 32, 35, 38, 55

NdJ 30, 38

NM 59

NV 25

NY 20, 24, 26, 35, 42, 49

NC 19, 26, 27, 36, 53

OH 20, 21, 23, 24, 29

OR 32, 36, 47

PA 20, 24, 50

RI 24,30, 32, 35, 38, 55

SC 19, 28-30, 33, 36, 39, 43, 53

TN 26, 33, 36, 43

TX 19, 44, 51, 52

UT 25, 39

VT 24, 30, 32, 35, 38, 45, 54, 55, 60

VA 25, 27, 41, 59

WA 48

WV 20, 30, 38

WI 29, 33, 35, 36, 47, 50, 55, 56

WY 39
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Table 1.--Citations of studies usin

U.S. Department of Agriculture, Forest Service, Forest Inventory and Analysis data

for the continenta)l United States, 1974-1990, by author, year, title, publication source, and keywords.

Author(s)

Abernethy, Y.; Turner,
R.E.

Alerich, Carol L.

Alig, Ralph J.
Alig, Ralph J.

Alig, Ralph J.

Alig, Ralph J.

Alig, Ralph J.; Adams,
Darius M.; Haynes,
Richard W.

Alig, Ralph J.;
Hohenstein, William G.:
Murray, Brian C.;
Haight, Robert G.

Alig, Ralph J.; Knight,
Herbert A.; Birdsey,
Richard A.

Alig, Ralph J.; Lee,
Karen J.; Moulton,
Robert J.

Alig, Ralph J.; White,
Fred C.; Murray, Brian
C.

Year

1987

1990

1983

1984

1984

1985

1983

1990

1986

1999

1988

Title

U.S. forested wetlands: 1940-1980.

Forest statistics for
Kentucky--1975 and 1988.

Impacts of forest land conversion:
an overview.

Econometric analysis of forest
acreage trends in the Southeast.

Forest acreage trends in the
Southeast: econometric analysis and
policy simulations.

Modeling acreage changes in forest
ownerships and cover types in the
Southeast.

Long-range projections of forest
area change: new approaches are
needed.

Changes 1in area of timberland in
the United States, 1952-2040, by
ownership, forest type, region, and
State.

Recent area changes in southern
forest ownerships and cover types.

Likelihood of timber management on
nonindustrial private forests:
evidence from research studies.

Economic factors influencing land
use changes in the South-Central
United States.

Bioscience. 37(10): 721-727.

Resource Bulletin NE-117. Radnor, PA: U.S.
Department of Agriculture, Forest Service,
Northeastern Forest Experiment Station. 295 p.

Renewable Resources Journal. 1(4) and 2{(1): 8-13.

Forest Science. 32: 119-134.

Ph.D. dissertation. Corvallis, OR: Oregon State
University. 156 p.

Research Paper RM-260. fort Collins, CO: U.S.
Department of Agriculture, Forest Service, Rocky
Mountain Forest and Range Experiment Station. 14
p.

Journal of Forestry. 81(11): 723-727.

General Technical Report SE-64. Asheville, NC:
U.S. Department of Agriculture, Forest Service,
Southeastern Forest Experiment Station. 34 p.

Research Paper SE-260. Asheville, NC: U.S.
Department of Agriculture, Forest Service,
Southeastern fForest Experiment Station. 10 p.

General Technical Report SE-60. Asheville, NC:
U.S. Department of Agriculture, Forest Service,
Southeastern Forest Experiment Station. 17 p.

Research Paper SE-272. Asheville, NC: U.S.
Department of Agriculture, Forest Service,
Southeastern Forest Experiment Station. 23 p.

Keywords

area class,
INTFIA,
NCFIA, NEFIA,
PNWFIA,
SEFIA, SOFIA

KY,
multivalue,
NEFIA

land use,
SEFIA

SEFIA,
technigue

land use,
SEFIA

tand use,
SEFIA

land use,
United States

area class,
INTFIA,
NCFIA, NEFIA,
PNWFIA,
SEFIA, SOFIA

land use,
SEFIA, SOFIA

owner, United
States

owner, SOFIA
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Author(s)

Alig, Ralph J.; Wyant,
James G

Anderson, Robent L.;
Cost, Noel D.: McClure,
Joe P.; Ryan, George

Anderson, Robert L.;

McCartney, Thomas C.;
Cost, Noel D.; Devine,
Hugh; Botkin, Martin.

Baker, R.L.; Pearson,
H.A.

Baker, Robert D.

Barnard, Joseph E.

Barnard, Joseph; Myers,
Wayne; Pearce, John;
Ramsey, Fred;
Sissenwine, Michael;
Smith, Woollcott

Barnes, Robert B.

Barnes, Robert B.

Barnes, Robert B.;
Barnard, Joseph E.

Year

1985

1986

1988

1981

1982

1990

1985

1975

1979

1979

Title

Projecting regional area changes in
forestland cover in the U.S.A.
Predicting severity of fusiform

rust in young loblolly and slash
pine stands in Florida, Georgia,
and the Carolinas.

Fusiform-rust-hazard maps for
toblolly and slash pines.

Plot delineation with a
pin-and-chain.

Sampling and mapping for use-value

taxation--a Texas example.

Environmental health concerns: a
role for forest inventory and
monitoring.

Surveys for monitoring changes and

trends in renewable resources:
forest and marine fisheries.

A quantitative evaluation of winter

deer browse in southern New
Hampshire forests.

Wildlife habitat from a forest

resource inventory: is it possible?

A wildlife habitat survey as part
of a multi-resource evaluation
procedure.

Source

Ecological Modelling. 29: 27-34.

Southern Journal of Applied Forestry. 10: 38-42.

Research Note SE-351. Asheville, NC: U.S.
Department of Agriculture, Forest Service,
Southeastern Forest Experiment Station. 7 p.

Journal of Range Management. 34(4): 336-337.

In: Brann, Thomas B.; House, Louis 0., IV; Lund,
H. Gyde, eds. In-place resource inventories:
principies and practices: Proceedings of a
national workshop; 1981 August 9-14; Orono, ME.
SAF 82-02. Bethesda, MD: Society of American
Foresters: 805-810.

In: LaBau, Vernon J.; Cunia, Tiberius, tech. eds.
State-of-the-art methodology of forest inventory:
a symposium proceedings; 1989 July 30-August 5;
Syracuse, NY. General Technical Report PNW-263.
Portland, OR: U.S. Department of Agriculture,
Forest Service, Pacific Northwest Research
Station: 341-348.

The American Statistician. 39(4): 363-373.

M.S. thesis. Durham, NH: University of New
Hampshire. 96 p.

In: Healy, W.M., ed. Transactions of the
Northeast Section, The Wildlife Society:
proceedings of the 36th northeast fish and
wildlife conference; 1979 April 1-4; Providence,
RI: 151-159. Available from: Robert T. Brooks,
USDA-FS, Holdsworth Hall, University of
Massachusetts, Amherst, MA 01003.

In: Frayer, W.E., ed. Forest resource
inventories: workshop proceedings; 1979 July
23-26; Fort Collins, CO. Fort Collins, CO:
Colorado State University, Department of Forestry
and Wood Science. 1: 77-89.

Keywords

RM, SEFIA,
technique

area class,

FL, GA, NC,
SC, SEFIA

area class,
SEFIA

SOFIA,
technique

SOFIA, soils,
X

multivalue,
United States

design,
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Rudis, Victor A. 1991. Wildlife habitat, range, recreation, hydrology, and
related research using Forest Inventory and Analysis surveys: a 12-year
compendium. Gen. Tech. Rep. SO-84. New Orleans, LA: US. Depart-
ment of Agriculture, Forest Service, Southern Forest Experiment Sta-
tion. 61 p.

More than 400 publications are listed for the period 1979 to 1990; these
focus on water, range, wildlife habitat, recreation, and related studies
derived from U.S. Department of Agriculture, Forest Service, Forest
Inventory and Analysis unit surveys conducted on private and public
land in the continental United States. Included is an overview of prob-
lems and progress in conducting multiple-value forest resource surveys
since 1974. Information regarding a bibliographic data base containing
these citations is provided.

Keywords: bibliography, forest resources, historical synthesis, interdis-
ciplinary studies, multiresource inventories.
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