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Kansas’ Forest Resources in 2004

The North Central Research Station’s Forest
Inventory and Analysis (NCFIA) program
began fieldwork for the fifth forest inventory of
Kansas’ forest resources in 2001. 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 measuring,
compiling, and reporting the data for all plots
in all five panels. Once the plots in all panels
have been measured, each will be remeasured
approximately every 5 years. For example, the
field plots measured in 2003 will be remeasured

in 2008.

In 2004, NCFIA continued the annual
inventory effort with the fourth panel of

the fifth Kansas forest inventory. Previous
inventories of Kansas are dated 1936, 1965,
1981, and 1994 (Kansas State College 1939,
Chase and Strickler 1968, Spencer et al. 1984,
Raile and Spencer 1984, Leatherberry et al.
1999). This fifth inventory of Kansas’ forest
resources will be completed in 2005. However,
because each year is a systematic sample of the
State’s forest and timely information is needed
about Kansas’ forest resources, estimates have
been prepared from data gathered during the
first 4 years of the inventory. Measurements
from four panels, approximately 80 percent of
the field plots of the complete inventory, are
the basis for the estimates presented in this
report. The underlying data are a combination
of measurements for the first year’s panel in
2001, the second year’s panel in 2002, the third
year’s panel in 2003, and the fourth year’s panel
in 2004. The results presented are estimates
based on sampling techniques; estimates for this
report were compiled assuming the 2001, 2002,
2003, and 2004 data represent one sample. As
additional annual panels are completed, the
precision of the estimates will increase and

additional data will be released.

Estimates from new inventories are often
compared with estimates from earlier
inventories to determine trends in forest
resources. However, for the comparisons

to be valid, the procedures used in the two
inventories must be similar. As a result of our
ongoing efforts to improve the efficiency and
reliability of the inventory, several changes

in procedures and definitions have been

made since the last Kansas inventory in 1994
(Leatherberry et al. 1999). Although these
changes will have some impact on statewide
estimates of forest area, timber volume, and
tree biomass, they may have significant impacts
on plot classification variables such as forest
type and stand-size class. Some of these changes
make it inappropriate to directly compare
portions of the 2001-2004 estimates with those
published for earlier inventories. Except for
oak/hickory, forest type descriptions in this
report are categorized by broad groups and
species not necessarily found in Kansas. Forest
type subcategories more accurately describe the
forests of the State. These subcategories include
elm/ash/locust for maple/beech/birch, eastern
redcedar/hardwood for oak/pine, and eastern

redcedar for pinyon/juniper.

RESULTS

Area

Forest land area was 2.13 million acres in 2004
(table 1). Five percent of forest land in Kansas
is owned by public agencies and 94.7 percent
is owned by private landowners. More than
5.5 percent of forest land area is dominated

by conifers, and 93.4 percent is dominated by
hardwoods, and the remainder is classified as
nonstocked!. Oak/hickory forests constitute
56 percent of the total hardwood area. The

'Nonstocked land is timberland less than |0 percent
stocked with all live trees.
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pinyon/juniper forest group (primarily eastern
redcedar)? constituted 89.1 percent of all forest

land dominated by conifers.

Forest land is defined as land 1 acre in size,
120 feet in width, and possessing 10 percent

stocking of live trees. It has three components:

1. Timberland>—forest land not restricted
from harvesting by statute, administrative
regulation, or designation and capable of
growing trees at a rate of 20 cubic feet per

acre per year

2. Reserved forest land—Iland restricted
from harvesting by statute, administrative
regulation, or designation (e.g., national
parks and lakeshores, Federal wilderness

areas)

3. Other forest land—land not capable of
growing trees at a rate of 20 cubic feet
per acre per year and not restricted from

harvesting

“In inventories before 1999, eastern redcedar was
distinguished from pinyon/juniper.

*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 owner decisions that consider economic,
environmental, and social factors.

Timberland area, 2.05 million acres, has
continued to increase since its low point in
the 1936 inventory (fig. 1). The significant
jump in forest land and timberland area since
the last periodic inventory is due to many
factors, including the conversion of croplands
and pastures to forest, the growth of trees on
poorly stocked lands, and a definitional change.
Previously, most of the forest lands that were
grazed or that provided shelter from the wind
were not classified as forest land. Since 2001,
such lands have been classified as forest land if

they meet the forest land definition.

The hardwood forest types dominate the
timberland area (table 2), particularly the
oak/hickory group (table 3, fig. 2). Hardwoods
made up 93.4 percent of the total acreage, 88.3
percent of all public land acreage, and 93.7
percent of all private landholdings. Most forest
type groups, except for the pinyon/juniper
(eastern redcedar) group, are in the sawtimber

or poletimber stand-size classes.

Figure 3 shows the area of timberland by
stand-size class over the years. The areas in
poletimber and sawtimber classes have steadily

increased since the 1965 inventory.
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Figure |. — Area of timberland, Kansas, 1936-2004. (Note: The sampling error associated with
an inventory estimate is represented by the vertical line at the top of its bar. No sampling error
was available for the 1936 survey; timberland area was calculated using the total forest land area
for 1936 multiplied by a ratio of timberland to total forest land from 1965.)



Exotic hardwoods, o White/red/jack Pinyonl/juniper, 97.4,
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Figure 2. — Area of timberland by forest type group', in thousands of acres, for Kansas,
2001-2004.
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Figure 3. — Area of timberland by stand-size class, Kansas, 1965-2004°.

'Under Forest Inventory and Analysis classifications, forest type groups are composed of several, sometimes related,
forest types. For example, the oak/pine forest type group consists of the eastern redcedar/hardwood and shortleaf
pine forest types. In tables 3 and 6 and fig. 2, the maple/beech/birch forest type group in Kansas is primarily made up
of elm/ash/locust; pinyon/juniper is entirely eastern redcedar; and oak/pine is mainly redcedar/nardwood.
See footnote 2 on page 2.



Volume

The net volume of all live trees on forest land,
which includes growing stock, rough trees,

and rotten trees, was 2.75 billion cubic feet
(table 4). Hardwoods constituted just under
2.7 billion cubic feet, and softwoods were

more than 92 million cubic feet of all live tree
volume. Net volume of all oaks was 498 million
cubic feet or 18.8 percent of all hardwood

live tree volume. Select oaks (red and white)
constituted 372 million cubic feet in volume or
74.8 percent of all oaks and 14.0 percent of all

hardwood live tree volume.

On timberland, net volume of all live trees and
salvable dead trees was 2.73 billion cubic feet
(table 5, fig. 4). Net volume of all live trees was
2.69 billion cubic feet or 98.4 percent of total
live tree volume. The difference between the
total volume of all live trees on timberland and
the total volume of all live trees on forest land
(2.75 billion cubic feet) (table 4) represents
timber on land that is either low productivity
(incapable of growth greater than 20 cubic feet
per acre per year at the culmination of mean
annual increment) or reserved (e.g., parks,
wilderness areas). Of the 1.45 billion cubic feet
of growing-stock volume, 1.10 billion cubic

feet or 76 percent was sawtimber volume.

Hardwoods constituted 97.2 percent of total
sawtimber volume and softwoods were 2.8

percent of the total.

Cull* tree volume, at 1.2 billion cubic feet, was
46.1 percent of all live trees. The softwood
cull tree volume represented 35.9 percent of
the total live-tree softwood volume, whereas
hardwood culls represented 46.4 percent of
the total hardwood volume. The phototropic
and decurrent growth habits of hardwoods and
the poor stem form resulting from inadequate
self-pruning, particularly in more open

stands, might explain the disparity in the

cull percentage. The large amount of volume
growing in low-density stands, particularly
those formerly classified as woody pastures, as
well as the large number of noncommercial
species tallied, would also explain the high

total percentage of cull trees.

The net volume of growing stock on timber-
land totaled 1.45 billion cubic feet (table
6). Growing-stock volume has substantially
increased since 1965 (fig. 5). More than 97

“Classifying a tree as cull follows strict guidelines of
projected number of logs and log lengths and tree
species. Local utilization standards may permit the
utilization of trees classified in this inventory as “cull.”
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Kansas, 2001-2004.
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Figure 5. — Net volume of growing stock on timberland, in millions of cubic feet, for Kansas,

1965-2004.

percent of that total was in hardwood forest
types, 2 percent (29.2 million cubic feet) was
in conifer forest types, and the remainder was
in the nonstocked category. Table 6 reports the

volumes for softwoods and hardwoods for each

forest type group. For example, the oak/pine
group had 14.0 million cubic feet of softwoods
and 19.4 million cubic feet of hardwoods

(fig. 6).

B Hardwood species

O Softwood species

Volume (million cubic feet)

Forest type group

Figure 6. — Net volume of growing stock on timberland by forest type group, in millions of cubic
feet, for Kansas, 2001-2004.



Table 7 shows net volume of growing stock on
timberland by species group and diameter class.
The totals for softwood and hardwood volumes,
57.6 million cubic feet and 1.4 billion cubic
feet, respectively, are the same as the totals at
the bottom of the columns in table 6. Total
volume of oak growing stock on timberland
was 288.2 million cubic feet, which was 20.7
percent of all hardwood volume and 19.9
percent of all growing-stock volume. Trees at
least 19 inches in diameter constituted 39.4
percent of the net volume of hardwood growing

stock.

The net volume of sawtimber on timberland
was 5.3 billion board feet (table 8). As

with many other measures of coverage and
abundance in Kansas, hardwoods constituted
the preponderance of the volume (97.1 percent
or 5.1 billion board feet). Red and white oaks
totaled 1.2 billion board feet or 22.6 percent

of the hardwood volume. Trees 19 or more
inches in diameter were 53 percent of the
hardwood volume (2.7 billion board feet). In
1994, the 19+ inch diameter classes constituted
50.8 percent of the total hardwood volume
(Leatherberry et al. 1999).

Biomass

The live aboveground biomass on timberland
in Kansas totaled 70.6 million dry tons (table
9). More than 5 percent of that total was

in 1- to 5-inch trees, 49.4 percent was in
growing-stock trees, and 45.4 percent was in
non-growing-stock trees. Private landowners
held 94.3 percent or 66.6 million tons; public
landowners held 5.7 percent (4 million dry
tons). Of the 34.9 million dry tons in growing-
stock trees, 92.1 percent were on private land
and 7.9 percent were on public land. Among
non-growing-stock trees, 96.5 percent were on

private land and 3.5 percent were on public

land (fg. 7).

Close to 73 percent of the total biomass of
growing-stock trees was in the boles, and the
remaining 26.6 percent was in stumps, tops,
and limbs. Approximately the same proportions
existed for the 32.1 million dry tons of non-
growing-stock trees: 72.5 percent was in
bolewood and 27.5 percent was in stumps, tops,

and limbs.
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Figure 7. — Live aboveground biomass in Kansas, 2001-2004, in millions of dry tons, by

ownership and forest type.



An interesting facet of these data is the
relatively small proportion of aboveground
biomass in non-growing-stock softwood trees
(27.8 percent of all softwood biomass) versus
non-growing-stock hardwood trees (46.5
percent of all hardwood biomass). These data
suggest that a higher proportion of hardwood
volume is made up of species of little or no
commercial value and that hardwoods are more
likely to have defects that result in low quality

timber.

Further data related to the three most recent
inventories of Kansas (2001, 2002 and 2003)
are available at: www.ncrs2.fs.fed.us/4801/fiadb/

index.htm.

APPENDIX

Inventory Methods

Since the 1998 inventory of Kansas,

several changes have been made in NCFIA
inventory methods to improve the quality of
the inventory as well as to meet increasing
demands for timely forest resource information.
The most significant difference between
inventories was the change from periodic

to annual inventories. Historically, NCFIA
periodically inventoried each State on a cycle
that averaged about 12 years. However, the
need for timely and consistent data across large
geographical regions, combined with national
legislative mandates, resulted in NCFIA’s

implementation of an annual inventory system.

With the NCFIA annual inventory system,
about one-fifth of all field plots is measured
each year. This report includes information
from plots measured in 2001, 2002, 2003,

and 2004: four-fifths of the plots that will be
measured. In 2005, the entire inventory cycle
will be completed (all of the plots will have
been measured) and NCFIA will report and
analyze results as a moving 5-year average
(2001-2005). With each additional year of
plot measurements, a fifth of the plots will

be remeasured and an updated report will be
prepared. For example, the 2007 measurement
will be used to prepare an updated report based
on plots measured in 2003 through 2007.
Although there are great advantages with an
annual inventory, one difficulty is reporting on
results during the first 4 years. For the 2001-
2004 annual panels, approximately 80 percent
of all field plots have been measured. Sampling
error estimates for the 2004 inventory results
are area of forest land, 4.72 percent; area of
timberland, 4.90 percent; number of growing-
stock trees on timberland, 7.56 percent; volume
of growing stock on timberland, 9.32 percent;
and volume of sawtimber on timberland,

11.41 percent. These sampling error estimates
are higher than those for the last periodic
inventory completed in 1994 (e.g., 1.59 percent
for timberland area and 2.18 percent for
growing-stock volume) because of the smaller

samples. Thus, caution should be used when



drawing conclusions based on this limited data
set. As we complete measurement of additional
panels, we will have greater confidence in our
results due to the increased number of field

plots measured.

Other significant changes between our old

and new inventory methodologies include

new remote sensing technology, new sampling
design and plot configuration, and the
gathering of additional remotely sensed and
field data. Advancements in remote sensing
technology since the previous inventory in
1994 have allowed NCFIA to use classifications
of Multi-Resolution Land Characterization
(MRLC) data and other available remote
sensing products to stratify the total area of the

State and improve the precision of estimates.

New algorithms were used in 2001-2004 to
assign forest type and stand-size class to each
condition observed on a plot. These algorithms
are being used nationwide by FIA to increase
consistency among States and will be used to
reassign the forest type and stand-size class of
every plot measured in the 1994 inventory
when it is updated. This will be done so that
changes in forest type and stand-size class

will more accurately reflect actual changes in
the forest and not changes in how values are
computed. The list of recognized forest types,
grouping of these forest types for reporting
purposes, models 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 2001-
2004 inventory results and those published

for the 1994 inventory may not be valid. For
additional details about algorithms used in both

inventories, please contact NCFIA.

Inventory Phases

The 2004 Kansas 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 variables, 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 field 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/
nonforest boundary formed two additional
strata—forest edge and nonforest edge. Forest
pixels 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 classified
into a nonforest edge stratum. In addition,

all strata were divided into public or private
ownership based on information available in
the Protected Lands Database (DellaSala et

al. 2001). The estimated population total for

a variable is the sum across all strata of the
product of each stratum’s area (from the pixel
count) and the variable’s mean per unit area

(from plot measurements) for the stratum.

Phase 2

Phase 2 of the inventory consisted of the
measurement of 7,094 field plots in Kansas,

385 of which were found to contain forest land.
Current FIA precision standards for annual
inventories require a sampling 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 created by establishing
one plot within each hexagon (McRoberts
1999). This array of plots is designated the
Federal base sample and is considered an equal
probability sample; its measurement in Kansas
is funded by the Federal government. No
additional sample plots beyond the Federal base

sample were taken in Kansas.



The total Federal base sample of plots

was systematically divided into five inter-
penetrating, 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 purposes, the measurement
of each panel of plots may be considered an
independent systematic sample of all land in
a State. Field crews measure vegetation on
plots currently classified as forest by trained
photointerpreters using aerial photos or digital

orthoquads.

Phase 3

NCFIA has two categories of field plot
measurements—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 plots are systematically distributed both
geographically and temporally. Phase 3 plots
are measured with the full suite of forest health
monitoring 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. The 2001-2004 annual inventory
results represent field measures on 385 phase 2
forested plots and 29 phase 3 field plots.

The new national FIA plot configuration (fig.
8) was first used for data collection in Kansas
in 2001, the first annual inventory year. This
configuration will be used in subsequent years.
The national plot configuration requires

mapping forest conditions on each plot.

The estimation of change factors such as
growth, mortality, and removals requires

data from the remeasurement of plots, two
measurements of the same plot taken several
years apart. Because of the change to the
national plot configuration, NCFIA will not
have remeasurement information until the
2006 measurements. Until plot remeasurement

data are available, we will be able to report

estimates of only the current state of the forest.
The 2006 panel measurements will provide
change observations on only one-fifth of our
sample plots. Consequently, we will not report
change estimates in Kansas until at least

four annual panels have been remeasured in
2009. When the annual inventory has been
completed in 2010, the full range of change
data will be available.

The overall plot layout for the new
configuration 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 with a d.b.h.

5 inches 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 12 feet east of the center of each of
the four subplots. 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, ownership, and density. Each condition
that occurs anywhere on any of the subplots is
identified, described, and mapped if the area of

the condition meets or exceeds 1 acre in size.
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Figure 8. — Current NCFIA field plot design.



Field plot measurements are combined with
phase 1 estimates in the compilation process
and table production. The number of tables
presented here is limited. However, other
tabular data can be generated at: www.ncrs2.

fs.fed.us/4801/fiadb/index.htm.
For additional information, contact:

Program Manager

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

St. Paul, MN 55108

or

State Forester

Kansas Forest Service
2610 Claflin Road
Manhattan, KS 66502
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Moser, W. Keith; Hansen, Mark H.; Brand, Gary J.; Powers, Melissa.

2006. Kansas’ forest resources in 2004. Resour. Bull. NC-259. St. Paul, MN: U.S.

Department of Agriculture, Forest Service, North Central Research Station. 30 p.
This publication presents some of the major findings of the first 4 years of

the fifth inventory of Kansas’ forest resources. Since 1994, total forest land area
has increased by more than 580,000 acres, to 2,126,100 acres. As with earlier
inventories, oak/hickory is the largest forest type on the landscape, making up
more than 52.3 percent of all forested land. Softwoods make up approximately 5.4
percent of Kansas’ forested acreage. In 2001-2004, the net volume of all live trees
and salvable dead trees on timberland was 2.73 billion cubic feet. The increases in
forest land area and volume are due, in part, to a change in the definition of forest
land, which has allowed lands formerly categorized as “non-forest” to be defined as
“forest.”

KEY WORDS: Annual inventory, forest area, forest type, volume, biomass,
Kansas.

The Forest Inventory and Analysis web site is:
www.fia.fs.fed.us
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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 quality of people’s lives.

For further information, contact:

North Central
Research Station

= USDA Forest Service
1992 Folwell Avenue, St. Paul, MN 55108

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



