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Nebraska's Forest Resources in

The North Central Research Station’s Forest
Inventory and Analysis program (NCFIA)
began fieldwork for the fourth forest invento-
ry of Nebraska in 2001, in partnership with
the Nebraska Forest Service. This inventory
initiated the new annual inventory system in
which one-fifth of the field plots (considered
one panel) in the State are measured each
year. A complete inventory consists of meas-
uring, compiling, and reporting the data for
all plots (or five panels). Once all panels have
been measured, each will be remeasured
approximately every 5 years. For example, in
Nebraska, the field plots measured in 2001

will be remeasured in 2006.

In 2004, NCFIA continued the annual inven-
tory effort with the fourth panel of the fourth
forest inventory. Reports of previous invento-
ries of Nebraska are dated 1955, 1983, and
1994. This fourth inventory of Nebraska’s for-
est resources will be completed in 2005.
However, because each year’s sample is a sys-
tematic sample of the State’ forest and
because timely information is needed about
Nebraska’s forest resources, estimates have
been prepared from data gathered during the
first 4 years of the inventory. Estimates pre-
sented in this report are based on measure-
ments from approximately 80 percent of the
field plots (or four panels) for a complete
inventory. The underlying data are a combina-
tion of measurements for the first years panel
in 2001, the second years panel in 2002, the
third year’s panel in 2003, and the fourth
year’s panel in 2004. Due to the limited num-
ber of field plots, sampling errors are large
and estimates in this report should be used
with caution. Future estimates that incorpo-

rate these data may change when ensuing

panels are completed and all data are com-

piled. The results presented are estimates

based on sampling techniques; estimates were About the Authors:

compiled assuming the 2001-2004 data repre-
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Nebraska inventory in 1994 (Schmidt and
Wardle 1998) (See appendix). Some of these
changes make it inappropriate to directly
compare portions of the 2004 estimates with

those published for earlier inventories.

RESULTS

Area

Nebraska is perhaps best known as a land of
grains and grasses, with fertile agricultural
soils and extensive prairies (Stone and Bagley
1961). However, it is also a State with an
expanding and productive forest resource.
Nebraska's forests are unique in that they
combine aspects of eastern hardwood, western
coniferous, and northern boreal forests.
Forests in the eastern third of Nebraska are
dominated by deciduous species that extend
across nearly all soil types, landforms, and
physiographic classes (Schmidt and Wardle
1998). Toward the west, the area of forest land



declines sharply. The majority of western
forests are dominated by stands of ponderosa
pine associated with escarpments of the Pine
Ridge. Although the soils themselves are nutri-
ent-rich and productive, the distribution and
extent of forest species in the central and west-
ern portions of the State are limited by the
harsh continental climate and the lack of avail-
able moisture. Native forests are located pri-
marily along water corridors and in lowland
sites; more than five times as many native
woody species are found in eastern Nebraska
as compared to the western part of the State
(Schmidt and Wardle 1998).

Despite the current dominance of prairie and
agricultural lands today, Nebraska was once
covered by a forest of boreal white spruce fol-
lowing the retreat of the Pleistocene ice sheets
approximately 10,000 years ago (Wright
1970). Evidence of these prehistoric boreal
forests can still be found today in the stands of
paper birch and aspen scattered across the
northern part of Nebraska. Changing climate
and the extensive use of fire by Native
Americans eventually pushed the edge of these
early forests eastward, leaving trees primarily
along the natural firebreaks formed by rivers
and streams (Schmidt and Wardle 1986).

Following the arrival of European settlers,
government programs designed to promote
settlement in the Great Plains often encour-
aged forestry as well. For example, the Timber
Culture Act of 1873 provided 160 acres of
land free to settlers who planted 40 acres of
trees as part of their homestead (Schmidt and
Wardle 1986). Some of these plantings are still
evident today. The ecological and economic
importance of Nebraska’s forested lands later
came into sharp focus during the Dust Bowl of
the 1930s, during which a legacy of aggressive
agricultural practices and an extended drought
combined to produce vast dust storms that
covered homes and buildings with drifts of
eroded topsoil (Croker 1991). In response to
the enormity of this disaster, President

Franklin Roosevelt instituted the Prairie States

Forestry Project, a system of shelterbelts
stretching from Texas to the Canadian border
that included more than 4,100 miles of wind-
breaks in Nebraska alone (Stone and Bagley
1961).

Yet, despite Nebraska’s early nickname, the
“Tree Planter’s State,” increasing settlement and
the high value of agricultural soils led to a
general decline in forest land for much of the
time since European settlement. Between the
first (1955) and second (1983) inventories of
Nebraska'’s forests, a period of just 28 years,
the area of forest land in the State decreased
from 903,000 acres to 718,000 acres as forest
lands were shifted to agricultural uses (Raile
1986, Schmidt and Wardle 1998). This down-
ward trend made a dramatic turnaround in the
latter part of the 20th century, with a 32-per-
cent increase in the area of forest land (from
718,000 to 948,000 acres) between the 1983
and 1994 inventories (Schmidt and Wardle
1998). The 2004 data are consistent with this
continuing trend, with the area of forest land
currently estimated at 1.25 million acres, or
2.4 percent of the State’s total land area (table
1). However, caution needs to be taken in
comparing these estimates, due to a definition-
al change of “forest land.” In previous invento-
ries, forest lands that had been grazed or used
as shelterbelts were classified as “nonforest
with trees.” In the 2004 inventory, these lands
were classified as forest land if they met the
standards for size, width, and stocking. This
may account for a portion of the increase in

forest land since 1994.

Eighty-eight percent of forest land is owned by
private landowners (table 1). There are three
components to forest land: (1) Timberland!—
forest land that is not restricted from harvest-
ing by statute, administrative regulation, or
designation and is capable of growing trees at

a rate of 20 cubic feet per acre per year at

1 Timberland may not be equivalent to the area actually
available for commercial timber harvesting or other
access. The actual availability of land for various uses
depends upon decisions that consider economic, envi-
ronment, and social factors.



maximum annual increment; (2) Reserved for-
est land—Iand that is restricted from harvest-
ing by statute, administrative regulation, or
designation (i.e., national parks); and (3)
Other forest land—low productivity forest
land that is not capable of growing trees at a
rate of 20 cubic feet per acre per year at the
culmination of mean annual increment.

In Nebraska, nearly 93 percent of the forest
land is timberland. Although timberland is
predominant, the 90,700 acres of other forest
land is a significant resource. Some acres of
other forest land are set aside as reserves.
Other acres, largely because of the combined
effects of climate and low soil productivity, do
not support vigorous tree growth. As a
consequence, some forest land contains trees
that are of poor form, small size, or inferior
quality. However, trees on other forest land are
important ecologically because they enhance
biodiversity in an environment where trees are

relatively scarce.

There were an estimated 1.16 million acres of
timberland in Nebraska in 2004 (table 2).
Timberland area has more than doubled since
1984 (fig. 1). According to Schmidt and
Wardle (1998), much of the increase in
timberland area between 1983 and 1998

stemmed from the decrease in the number of

1,400

farm operations, changes in livestock grazing
management schemes, and lack of annual soil
disturbance on former cropland. Although
some changes in the definition of forest land
and timberland occurred during this period,
we suspect that these agriculture-related
factors continue to play a role in the

expansion of timberland in Nebraska.

Like many of the Plains States, Nebraska has
both eastern hardwoods and western
softwoods within its borders (Stone and
Bagley 1961). Hardwood stands occupied
715,400 acres or almost 62 percent of all
timberland area within the State in 2004 (fig.
2, table 3). The majority of timberland
hardwood stands are associated with the
elm/ash/cottonwood group (334,300 acres),
followed by the oak/ hickory (180,300 acres)
and maple/beech/birch (104,200 acres)
groups. Forests in the western part of the State
are largely dominated by conifers, with
ponderosa pine found on 217,300 acres in
northwestern Nebraska, accounting for nearly

19 percent of all timberland.

The distribution of Nebraska’s timberland area
by stand-size class in 2001-2004 generally
agreed with that of the 1994 inventory, with

the majority of timberland dominated by trees
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Figure 1.—Area of timberland in Nebraska, 1955-2004. The vertical line at the top of each

bar represents the sample error associated with each inventory.
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forest type in Nebraska, 2001-2004.

in larger size classes. Initial estimates based on
the 2004 inventory indicate that sawtimber
stands occupied 714,900 acres, or almost two-
thirds (62 percent) of all timberland (fig. 3,
table 3). Sawtimber refers to a live tree that is
11.0 inches d.b.h (diameter at breast height) for
hardwoods or 9.0 inches d.b.h. for conifers and
contains at least a 12-foot saw log or two non-
contiguous saw logs 8 feet or longer. An addi-
tional one-quarter of timberland is classified in
the next largest size class, poletimber, which
consists of trees at least 5.0 inches d.b.h.
Seedlings and sapling stands (seedlings at least
12 inches tall up to 1 inch d.b.h. and young
trees between 1.0 and 5.0 inches d.b.h.)
account for 8 percent of timberland area.
Between 1994 and 2004, the area of timberland
classified as nonstocked increased from 1 to
over 5 percent of timberland area. Nonstocked
timberland is land that has forests as its pri-
mary land use but that did not have a sufficient
number of trees present during the inventory to

be classified into a specific forest type.

Volume

Historically, the FIA program has reported vol-
ume as either growing stock or sawtimber vol-
ume. However, there is wood volume in non-
commercial trees, rotten trees, and rough trees
that do not qualify as growing stock. Volume
from non-growing-stock trees is often utilized
for wood fiber and fuelwood. Non-growing-
stock volume is also an important ecological
component of the landscape because it pro-
vides wildlife habitat and protects soil and
water. With the annual inventory system and
with an increased interest in FIA data from an
ecological perspective, more emphasis has
been placed on all live tree volume. There
were an estimated 1.799 million cubic feet of
all live volume on the 1.25 million acres of
forest land in Nebraska in 2004 (table 4) or an
average of more than 1,438 cubic feet of all
live tree volume for each forest land acre. On
the 1.16 million acres of timberland, there
were an estimated 1.737 billion cubic feet of
all live tree volume (table 5) or the equivalent

of 1,496 cubic feet for each timberland acre in
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2004.

Nebraska. Although relatively small, the dif-
ference between the timberland total and the
1.799 billion cubic feet volume of all live
trees on forest land (table 4) represents land
that is either of low productivity (incapable of
growth greater than 20 cubic feet per acre per
year at the culmination of mean annual incre-
ment) or reserved (e.g., parks, wilderness

areas).

The increase in timberland area between 1984
and 2004 is reflected in the estimated increase
in growing-stock volume of both hardwood
and softwood species. Growing-stock volume
refers to the amount of solid wood on timber-
land in trees 5 inches d.b.h. or greater, from 1
foot above the ground to a minimum 4-inch
top diameter, with deductions made for poor

form or defect.

Hardwood stands represented approximately
76 percent of the total growing-stock volume
on timberland in 2004 (table 6). The majority
of the growing-stock volume is in the
elm/ash/ cottonwood species group (47 per-
cent), followed by the oak/hickory group (16
percent) and the maple/beech/birch group (9
percent). Seventy-seven percent of total vol-
ume in the softwood type groups is associated

with ponderosa pine stands (table 6). Many

stands are a mix of species, sometimes with
hardwoods and softwoods intermixed. For
instance, almost 4 percent (11.5 million cubic
feet) of the growing-stock volume in the soft-
wood type groups is contained in hardwood
species. In the hardwood type groups, less
than 3 percent (27.4 million cubic feet) of

growing-stock volume is in softwood species.

For hardwood species, estimated growing-
stock volume increased by nearly 233 percent,
from 285.8 million cubic feet in 1984 to
950.7 million cubic feet in 2004 (fig. 4).
During this same period, growing-stock vol-
ume of softwood species increased by almost
75 percent, from 170.3 million cubic feet to
297.8 million cubic feet (fig. 5).

Fifty-four percent of all growing-stock volume
is in trees that are 15 inches d.b.h. and larger
(table 7). Thirty-three percent of all growing-
stock volume is in trees that are 21 inches and
larger; most of this volume is in cottonwood
trees. The cottonwood and aspen groups
account for 35 percent of all growing-stock

volume.

Sawtimber volume, a subset of growing-stock
volume, is the volume of the saw log portion

of live sawtimber measured in board feet.
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Figure 4.—Hardwood growing-stock volume on timberland in Nebraska, 1955-2004. The vertical

line at the top of each bar represents the sample error associated with each inventory.

Million cubic feet

Sawtimber volume is generally measured with
the International 1/4-inch rule. Sawtimber
volume in Nebraska totaled more than 4.9
billion board feet (table 8). Seventy-five per-
cent of the sawtimber volume is in hardwood
trees. Almost half (43 percent) of sawtimber
volume is in the cottonwood and aspen
species group. Ponderosa pine, Rocky
Mountain juniper, and eastern redcedar
together account for more than 99 percent of
softwood sawtimber volume and more than

24 percent of total sawtimber volume.

Biomass

Live aboveground tree biomass in Nebraska’s
timberland area was estimated to be 39.1 mil-
lion dry tons. All live aboveground tree bio-
mass is estimated for growing-stock trees,
non-growing-stock trees, and all live 1- to 5-
inch d.b.h. trees. More than 66 percent of
tree biomass is in growing-stock trees, with
an additional 29 percent in non-growing-
stock trees and the remaining 5 percent in
trees 1 to 5 inches d.b.h. (table 9). For both
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Figure 5.—Softwood growing-stock volume on timberland in Nebraska, 1955-2004. The vertical

line at the top of each bar represents the sample error associated with each inventory.




growing-stock and non-growing-stock trees,
nearly three-fourths of total aboveground bio-
mass is in the bole of trees. The remaining
aboveground biomass is in stumps, tops, and
limbs. About 80 percent (31.0 million dry
tons) of all live aboveground tree biomass is in
hardwood species. Biomass estimates are
increasing in importance for analyses of ques-
tions relating to carbon sequestration, wood
fiber availability for fuel, and assessment of

fuel loads in forest stands.

SUMMARY

The results from the first 4 years of the annual
inventory of Nebraska completed in 2004 are
consistent with the trend of increasing forest
land and increasing growing-stock volume
observed throughout the second half of the
20th century. As additional data become avail-
able under the annual inventory system, a
clearer picture of the status and direction of
Nebraska’s forests will emerge. Additional data
related to the three most recent periodic
inventories of Nebraska (1994, 1983, 1955)

are available at: www.fia.fs.fed.us



APPENDIX

Inventory Methods

Since the 1994 inventory of Nebraska, several
changes have been made in the NCFIA inven-
tory methods to improve the quality of the
inventory as well as meet the increasing
demands for timely forest resource information.
The most significant change between the
inventories was the change from periodic
inventories to annual inventories. Historically,
NCFIA inventoried each State on a cycle that
averaged about 12 years. However, the need for
timely and consistent data across large regions,
combined with national legislative mandates,
resulted in NCFIAs implementation of an

annual inventory system.

With an annual inventory system, approxi-
mately one-fifth of all field plots are measured
in any single year. After 5 years, the entire
inventory will be completed. After the initial 5-
year period, NCFIA will report and analyze
results as a moving 5-year average. For exam-
ple, NCFIA will be able to generate inventory
results for 2001 through 2005 or for 2002
through 2006. Although there are great advan-
tages for an annual inventory, one difficulty is
reporting on results in the first 4 years. With
the 2004 inventory, 80 percent of all field plots
have been measured. Sampling error estimates
for the 2004 inventory are 5.91 percent for for-
est land area, 6.20 percent for timberland area,
10.80 percent for number of growing-stock
trees on timberland, 10.53 percent for volume
of growing stock on timberland, and 12.05
percent for volume of sawtimber on timber-
land. These sampling error estimates are much
higher than those for the last periodic invento-
ry completed in 1994 (i.e., 4.8 percent for tim-
berland area and 6.1 percent for growing-stock
volume) because of the smaller sample sizes.
Thus, caution should be used when drawing
conclusions based on this limited data set. As
we complete ensuing measurements, we will

have additional confidence in our results due

to the increased number of field plots meas-
ured. As each measurement year is completed,

the precision of estimates will improve.

Other significant changes between inventories
include the implementation of new remote
sensing technology and a new field plot
design, development of new volume models,
and gathering of additional remotely sensed
and field data. The advent of remote sensing
technology since the previous inventory in
1994 has allowed NCFIA to use classifications
of Multi-Resolution Land Characterization
(MRLC) data and other available remote sens-
ing products to stratify the total area of the

State and to improve estimates.

New algorithms were used in 2001-2004 to
assign forest type and stand-size class to each
condition observed on a plot. These algo-
rithms are being used nationwide by FIA to
provide consistency among States and will be
used to reassign the forest type and stand-size
class of every plot in the 1994 inventory when
it is updated. This will be done so that
changes in forest type and stand-size class will
reflect actual changes in the forest and not
changes in how values are computed. The list
of recognized forest types, groupings of these
forest types for reporting purposes, equations
used to assign stocking values to individual
trees, definition of nonstocked, and names
given to the forest types changed with the new
algorithms. As a result, comparisons between
the published 2004 inventory results and
those published for previous inventories may
not be valid. For additional details about algo-
rithms used in previous inventories, please
contact NCFIA.

Sampling Phases

The 2004 Nebraska survey was based on a
three-phase inventory. The first phase used
classified satellite imagery to stratify the State
and aerial photographs to select plots for

measurement. The second phase measured the



traditional FIA suite of mensurational vari-
ables, and the third phase focused on a suite
of variables related to the health of the forest.

The only land that could not be sampled was
(1) private land where field personnel could
not obtain permission from the owner to
measure the plot and (2) plots that could not
be accessed because of a hazard or danger to
field personnel. The methods used in the
preparation of this report make the necessary
adjustments to account for sites where access

was denied or hazardous.

Phase 1

The 2004 inventory used a classification of
satellite imagery. FIA used the imagery to form
two initial strata—forest and nonforest. Pixels
within 60 m (2 pixel widths) of a forest/non-
forest edge formed two additional strata—for-
est/nonforest and nonforest/forest. Forest pix-
els within 60 m on the forest side of a
forest/nonforest boundary were classified into
a forest edge stratum. Pixels within 60 m of
the boundary on the nonforest side were clas-
sified into a nonforest edge stratum. The esti-
mated population total for a variable is the
sum across all strata of the product of each
stratum’s estimated area and the variable’ esti-

mated mean per unit area for the stratum.

Phase 2

Phase 2 of the inventory consisted of the
measurement of the annual sample of field
plots in Nebraska. Current FIA precision stan-
dards for annual inventories require a sam-
pling intensity of one plot for approximately
every 6,000 acres. FIA has divided the entire
area of the United States into nonoverlapping
hexagons, each of which contains 5,937 acres
(McRoberts 1999). An array of field plots was
established by selecting one plot from each
hexagon. This array of plots is designated the
Federal base sample and is considered an
equal probability sample; its measurement in
Nebraska is funded by the Federal govern-
ment. The State of Nebraska provides addi-
tional support for the inventory measurements

by supplying field crews.

The total Federal base sample of plots was sys-
tematically divided into five interpenetrating,
nonoverlapping subsamples or panels. Each
year the plots in a single panel are measured,
and panels are selected on a 5-year, rotating
basis (McRoberts 1999). For estimation pur-
poses, the measurement of each panel of plots
may be considered an independent systematic
sample of all land in a State. Field crews meas-
ure vegetation on plots forested at the time of
the last inventory and on plots currently clas-
sified as forest by trained photointerpreters

using aerial photos or digital orthoquads.

Phase 3

NCFIA has two categories of field plot meas-
urements—phase 2 field plots (standard FIA
plots) and phase 3 plots (forest health plots)—
to optimize our ability to collect data when
available for measurement. Both types of plot
are systematically distributed both geographi-
cally and temporally. Phase 3 plots are meas-
ured with the full suite of FHM vegetative and
health variables (Mangold 1998) collected as
well as the full suite of measures associated
with phase 2 plots. Phase 3 plots must be
measured between June 1 and August 30 to
accommodate the additional measurement of
nonwoody understory vegetation, ground
cover, soils, and other variables. We anticipate
that in Nebraska the complete 5-year annual
inventory will involve about 30 phase 3 field
plots. On the remaining plots, referred to as
phase 2 plots, only variables that can be meas-
ured throughout the entire year are collected.
In Nebraska, the complete 5-year annual
inventory is expected to involve about 400
phase 2 forested plots. The 1999-2004 annual
inventory results represent field measures on
304 phase 2 forested plots and 21 phase 3
field plots.

The new national FIA plot configuration was
first used for data collection during the 2001
inventory of Nebraska and will be used in
subsequent years. The national plot configura-
tion requires mapping forest conditions on
each plot. Due to the small sample size (20
percent) each year, precision associated with
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change factors such as mortality will be rela-
tively low. Consequently, we will not report
change estimates until at least three annual
panels have been remeasured, and even then
we anticipate that estimates of change will be

limited in detail.

The overall plot configuration for the new
design consists of four subplots. The centers
of subplots 2, 3, and 4 are located 120 feet
from the center of subplot 1. The azimuths to
subplots 2, 3, and 4 are 0, 120, and 240
degrees, respectively. The center of the new
plot is located at the same point as the center
of the previous plot if a previous plot existed
within the sample unit. Trees that are 5 inches
d.b.h. and larger are measured on a 24-foot-
radius (1/24 acre) circular subplot. All trees
less than 5 inches d.b.h. are measured on a
6.8-foot-radius (1/300 acre) circular microplot
located at the center of each of the four sub-
plots. Forest conditions that occur on any of
the four subplots are recorded. Factors that
differentiate forest conditions are changes in
forest type, stand-size class, land use, owner-

ship, and density. Each condition that occurs

anywhere on any of the subplots is identified,
described, and mapped if the area of the con-

dition meets or exceeds 1 acre in size.

Field plot measurements are combined with
phase 1 estimates in the compilation process
and table production. The number of pub-
lished tables generated from less than five
panels of data is limited. However, at
www.fia.fs.fed.us, other tabular data can be
generated. For additional information, con-

tact:

Program Manager

Forest Inventory and Analysis
North Central Research Station
1992 Folwell Ave.

St. Paul, MN 55108

OR

Nebraska State Forester
Nebraska Forest Service
University of Nebraska-Lincoln
101 Plant Industry Bldg.
Lincoln, NE 68583-0815
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Meneguzzo, Dacia M.; Moser, W. Keith; Brand, Gary J.; Hansen, Mark H.; Lovett,

William R.

2006. Nebraska’s forest resources in 2004. Resour. Bull. NC-256. St. Paul,
MN: U.S. Department of Agriculture, Forest Service, North Central Research
Station. 25 p.

Reports the initial results of the first four annual panels (2001-2004) of the fifth
forest inventory of Nebraska. Includes information on forest area; volume; bio-
mass; and forest health.

KEY WORDS: Annual inventory, forest land, timberland, forest type, volume, bio-
mass, Nebraska
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MISSION STATEMENT

We believe the good life has its roots in clean air, sparkling water, rich soil,
healthy economies and a diverse living landscape. Maintaining the good life for
generations to come begins with everyday choices about natural resources. The
North Central Research Station provides the knowledge and the tools to help
people make informed choices. That’s how the science we do enhances the qual-
ity of people’s lives.

For further information contact:

North Central
Research Station
USDA Forest Service
1992 Folwell Ave., St. Paul, MN 55108

Or visit our web site:
www.ncrs.fs.fed.us

The Forest inventory and Analysis web site is:

www.fia.fs.fed.us






