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Missouri's Forest Resources in

The North Central Research Station’s Forest
Inventory and Analysis (NCFIA) program
began fieldwork for the fifth forest inventory
of Missouri’s forest resources in 1999. This
inventory initiated the new annual inventory
system in which one-fifth of the field plots
(considered one panel) in the State are select-
ed for measurement each year. A complete
inventory consists of measuring and compil-
ing 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 Missouri, the field plots measured
in 2000 will be remeasured in 2005.

In 2002, NCFIA continued the annual inven-
tory effort with the fourth (annual) panel of
the fifth Missouri forest inventory. Previous
inventories of Missouri occurred in 1947,
1959, 1972, and 1989 (USDA Forest Service
1948, Gansner 1965, Spencer and Essex
1976, Spencer et al. 1992). This fifth invento-
ry of Missouri’s forest resources will be com-
pleted in 2003. However, because each year’s
sample is a systematic sample of the State and
because timely information is needed about
Missouri’s forest resources, estimates have
been prepared from data gathered during the
first 4 years of the inventory. Data presented
in this report represent 80 percent of the field
plots (or four panels) of a complete inventory.
These data are a combination of the first year’s
panel from 1999, the second year’s panel from
2000, the third year’s panel from 2001, and
the fourth year’s panel from 2002. An earlier
report was published for the combined 1999,
2000, and 2001 panels (Moser et al. 2003).
The results presented are estimates based on
sampling; estimates for this report were com-
piled assuming that the 1999, 2000, 2001,
and 2002 data represent one sample. As addi-

tional panels are completed, the precision of

the estimates will increase and additional data

will be released.

Data from new inventories are often compared
with data 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, sev-
eral changes in procedures and definitions
have been made since the last Missouri inven-
tory in 1989 (Hahn and Spencer 1991,
Spencer et al. 1992). Although these changes
will have little impact on statewide estimates of
forest area, timber volume, and tree biomass,
they may have significant impacts on plot clas-
sification variables such as forest type and
stand-size class. Some of these changes make it
inappropriate to directly compare portions of
the 1999-2002 data with those published for

earlier inventories.
RESULTS

Area

Total forest land area was 14.5 million acres in
2002 (table 1). Eighteen percent of this area is
owned by public agencies and 82 percent is
owned by private landowners. In 2002, 4
percent of the area was dominated by
softwoods and 95.4 percent by hardwoods.
The remaining acres were classified as
nonstocked. Oak-hickory forests constituted
almost three-fourths of the total hardwood
area. The pinyon/juniper forest type group
(primarily composed of eastern redcedar)!
constituted 72 percent of all forest land

dominated by softwoods. The oak component

' Before 1999, pinyon/juniper was referred to as
eastern redcedar in the inventories.
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has stayed nearly constant: the 1947 oak-pine,
oak-hickory, and white oak forest type groups
constituted 77.6 percent of the total forest
land area, and the 1999-2002 oak-pine and
oak-hickory groups made up 84.4 percent.

Like forest land, timberland area has contin-
ued to increase since its low point in the 1972
inventory (fig. 1), but the total area of 14.1
million acres in 2002 was still less than the 15
million acres estimated in the 1947 survey
(USDA Forest Service 1948).

The area of timberland by forest type group
was dominated by hardwoods (table 2).
Hardwoods made up 95.5 percent of the total
acreage, 94.7 percent of all public land
acreage, and 95.7 percent of all private land-
holdings. The 10.4 million acres of oak-hicko-
ry dominated the hardwood category in 2002

(table 3, fig. 2). For most of the forest type
groups, the preponderance of acreage was
classified as sawtimber stand-size class. The
exceptions were pinyon/juniper, and

oak/pine.

The acreage of timberland in the sawtimber
class has increased by over 5 million acres
since 1947 (fig. 3). When one combines the
sawtimber acreage with the poletimber
acreage, it appears Missouri’s forests are com-
posed of many large-diameter and, presum-
ably, old trees. Increased reforestation, both
natural and by planting, appears to have
resulted in a negligible number of acres in

the nonstocked category.
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Figure 1. — Area of timberland, Missouri, 1947-2002. (Note: The sampling error associated with an

inventory estimate is represented by the vertical line at the top of each bar.)
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Figure 2. — Area of timberland by forest type group, Missouri, in thousands of
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Figure 3. — Area of timberland by stand-size class, Missouri, 1947-2002.



Volume

The net volume of all live trees on forest land,
which includes growing stock, rough trees, and
rotten trees, was 17.7 billion cubic feet in 2002
(table 4). Hardwoods constituted 16.3 billion
cubic feet and softwoods made up 1.3 billion
cubic feet. Oaks were 11.0 billion cubic feet or
67 percent of all hardwoods. Select oaks (red
and white) were 5.1 billion cubic feet or 47
percent of all oaks and 31.3 percent of all hard-
woods. This represents a considerable increase
over the 1972 inventory, which listed the total
volume of all live trees as 9 billion cubic feet,
all hardwoods as 8.6 billion cubic feet, all oaks
as 6.4 billion cubic feet, and all select oaks as
2.6 billion cubic feet (Spencer and Essex 1976).

Net volume of all live trees and salvable dead
trees on timberland was 17.4 billion cubic feet
in 2002 (table 5, fig. 4). All live trees made up
17.2 billion cubic feet or 99 percent. The differ-
ence between the total and the 17.6 billion
cubic feet of all live trees on forest land (table

4) represents the 280 million cubic feet on 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). Of the 14.2 billion cubic feet of grow-
ing-stock trees, 9.3 billion cubic feet or 66
percent was sawtimber. The sawtimber per-
centage breakdowns for softwoods and hard-
woods (both at 66 percent) were similar to the

overall proportions.

Cull trees, at 3.0 billion cubic feet, made up
17.4 percent of all live trees. The softwood
cull tree volume represented only 7.9 percent
of the total softwood live tree volume, whereas
hardwood culls represented 18.2 percent of
the total hardwood volume. Given the pho-
totropic (sun-following) growth habit of hard-
woods, the poor stem form resulting from
inadequate self-pruning, the history of high-
grading in hardwood stands, and high stock-
ing levels, the disparity in the cull percentage

is not surprising.
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The net volume of growing stock on timber-
land totaled 14.2 billion cubic feet in 2002
(table 6). Over 96 percent (13.7 billion cubic
feet) was hardwood forest types and 3.5 per-
cent (497 million cubic feet) was softwood.
In this table, the volumes are shown for soft-
woods and hardwoods for each forest type
group. For example, the oak/pine forest type
group had 411 million cubic feet of soft-
woods and 416 million cubic feet of hard-
woods. Growing-stock volume has been
steadily increasing in Missouri over the last
55 years (fig. 5).

Table 7 shows net volume of growing stock
on timberland by species group and diameter
class. The totals for softwood and hardwood
volumes, 1.2 billion cubic feet and 13.0 bil-
lion cubic feet, respectively, are the same as
the totals at the bottom of the columns in the

forest type group table (table 6).

The net volume of sawtimber on timberland
was 45.0 billion board feet (table 8). As with
many other measures of coverage and abun-
dance in Missouri, hardwoods constituted the

preponderance of the volume (91 percent or

41.0 billion board feet). Red and white oaks
totaled 29.9 billion board feet or 73 percent of
the hardwood sawtimber total. Trees that were
19 or more inches in diameter were 4.8 per-
cent of the softwood volume (193.5 million
board feet) and 22.1 percent of the hardwood
volume (9.1 billion board feet). In 1989, the
proportions were 3.6 percent and 16.8 per-

cent, respectively (Spencer et al. 1992).

Biomass

The all live aboveground biomass on timber-
land in Missouri totaled 549.8 million dry
tons in 2002 (table 9). Almost 9 percent of
that total, or 48.8 million dry tons, was in 1-
to 5-inch trees; 72.4 percent, or 397.9 million
tons, was in growing-stock trees; and 18.8
percent, or 103.1 million tons, was in non-
growing-stock trees. Private landowners held
82.2 percent or 452.1 million tons, while pub-
lic owners held 17.8 percent (97.7 million dry
tons). Of the 397.9 million dry tons in grow-
ing-stock trees, 81.2 percent is on private land
and 18.8 percent is on public land. Among
non-growing-stock trees, 87.5 percent of the
biomass is on private land and 12.5 percent is

on public land (fig. 6).
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Figure 5. — Growing-stock volume on timberland, Missouri, 1947-2002. (Note: The sampling
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Figure 6. — Live aboveground biomass on timberland, in dry tons, by ownership type and forest
type, Missouri, 1999-2002.

Almost 72 percent of the total biomass of the
growing-stock trees was in the boles, and the
remaining 28.1 percent was in stumps, tops,
and limbs. Approximately the same propor-
tions existed for the 103.1 million dry tons of
non-growing-stock trees: 72.7 percent was in
bolewood and 27.3 percent was in stumps,
tops, and limbs. The only apparent deviation
was the percentage of biomass in publicly
owned growing-stock softwoods: 83.2 percent
of the biomass was made up of tree boles, and
stumps, tops, and limbs constituted the
remaining 16.8 percent. This difference could
reflect management activities, or perhaps the
stands were made up mainly of younger,
more densely stocked pine plantings and nat-
ural regeneration. Non-growing-stock soft-
woods on public land, a relatively small 230.9
thousand dry tons, also had a slightly higher
percentage in the boles, 75.9 percent, than
did the total ownership, non-growing-stock

percentage of 72.7 percent.

An interesting facet of these data is the rela-
tively small proportion of aboveground bio-
mass in non-growing-stock softwood trees
(8.0 percent of all softwood biomass) vs. non-

growing-stock hardwood trees (19.4 percent

of all hardwood biomass). This disparity proba-
bly reflects the higher proportion of hardwood
volume made up of species of little or no com-
mercial value and the higher likelihood that
hardwoods have fire-caused and equipment-
caused defects that degrade them to the point

of lowering their economic value.

Growth, Removals, and Mortality
The net growth of growing stock on Missouri’s
timberland increased, on average, 602.5 mil-
lion cubic feet per year (table 10). Softwood
growth was 41.2 million cubic feet per year.
Hardwood growth was 561.3 million cubic feet
per year. Hardwood growth was 93.2 percent
of the total growth, whereas the hardwood
growing stock in 1989 was 90.4 percent of the
total volume. The fastest growing species
groups, based on 1989 volumes, included
other eastern soft hardwoods, with a net
increase of 43.2 million cubic feet per year, and
hard maple at 11.7 million cubic feet per year.
Select oaks (white and red) had a net average

increase of 165.6 million cubic feet per year.

Average annual removals of growing stock on
timberland (table 11) totaled 122.3 million

cubic feet per year. Softwood removals were



11.4 million cubic feet per year or 9.3 percent
of the total. Hardwood removals were 111.0
million cubic feet per year. Removals from pri-
vate property totaled 106.5 million cubic feet
per year, 87.1 percent of all removals. Public
land removals averaged 15.8 million cubic feet
per year. The species group category “other
red oaks” had the highest average annual
removals at 41.5 million cubic feet per year or
37.4 percent of the total average hardwood
removal. The next highest species group was
“select white oaks” at 32.9 million cubic feet
per year (29.7 percent), followed by “other
white oaks” at 9.4 million cubic feet per year

or 8.4 percent of the hardwood total.

Average annual mortality of all growing stock
on timberland, 1989 through 1999-2002, was
79.2 million cubic feet per year (table 12).
Almost 95 percent of the total, or 75.1 million
cubic feet per year, was from hardwoods,
while the remaining 4.1 million cubic feet per
year was from softwoods. Across all species
groups, 18.5 percent or 14.7 million cubic feet
per year occurred on public lands. If one
looks at hardwoods alone, 17.2 percent or
12.9 million cubic feet per year of average
annual mortality was on public lands, while
average annual mortality of public-land soft-
wood totaled 1.7 million cubic feet per year or
41.3 percent of all softwood mortality. Among
hardwood species groups, the other red oaks
category had the highest average annual mor-
tality at 24.6 million cubic feet per year or
32.8 percent of all hardwood mortality. This
species group also had the highest average
annual mortality on public lands, 5.6 million
cubic feet per year. The 23.0 percent of other
red oak mortality that occurred on public
lands was the highest percentage for all hard-
woods and no doubt reflected the impact of
the oak decline complex on the dense, over-
mature timber disproportionately represented

on such lands (Lawrence et al. 2002).

Forest Health

The following information about pathogens
and insects affecting Missouri forests was
excerpted from the national Forest Health
Monitoring (FHM) program Web site at:
http://www.na.fs.fed.us/spfo/thm/fhh/fhh-
02/mo/mo_02.htm.

Floods and Drought—The impacts of recent
severe droughts, particularly in 1999 and
2000, continue to affect the health of
Missouri’s forests. Drought-stressed trees are
undergoing increased attacks from wood-bor-
ing insects, and oak decline is an increasing
problem in much of southern Missouri. The
weather patterns of 2002 did little to improve
these conditions. Precipitation was near or
above normal in many areas during the first
half of the year, but drought conditions
returned to the western half of the State later
in 2002. Precipitation amounts in April and
May were above normal for much of the State.
May was the second wettest May on record
with many locations reporting 150 to 200 per-
cent of normal precipitation. The most precip-
itation that month occurred in southern
Missouri where localized flooding was com-
mon, and the least occurred in northwestern
Missouri. Weather patterns then turned drier;
moderate to severe drought conditions were
present in northwestern and extreme west
central Missouri by July and covered the west-
ern half of the State by November. From June
to November, St. Joseph, Kansas City, and
Nevada, Missouri received only 45, 43, and 51
percent, respectively, of their average precipita-
tion. Northwestern Missouri was particularly
hard hit by drought with precipitation averag-

ing below normal for most of the year.



Ice Storm Damage—A major winter storm on
January 29-31, 2002, brought heavy snow to
northwest Missouri and severe ice damage
extending from western Missouri northeast-
ward to the north central and northeastern
parts of the State. Freezing rain and sleet
deposited 1 to 3 inches of ice, breaking mil-
lions of trees and utility poles, and leaving
hundreds of thousands of people without elec-
tricity. The heaviest damage occurred in an
area stretching from Kansas City northeast to
Macon. Heavy tree damage occurred most
often in urban and riparian areas. Tree species
known for their susceptibility to ice damage,

such as Siberian elm, ornamental pears, silver

maple, and other soft maples, were hardest hit.

Other species receiving significant damage
included pin oak, ashes, willows, river birch,

hackberry, cottonwood, and sycamore.

Ice Storm Damage
January 29 - 31, 2002

@ Heavy damage
<> Light damage

Tornado and Hail Damage—A severe weather
outbreak, including tornadoes and hail in
southeastern Missouri on April 24, 2002,
caused extensive damage to oak and oak-pine
forests. A very severe (F4) tornado traveled on
the ground for over 41 miles across mostly
forested land in Carter and Butler Counties
covering 15,332 acres. A second, less severe
tornado (F2) moved across Madison County
for 13.6 miles covering 5,365 acres, damaging
woodlands and destroying half the small town
of Marquand. Fortunately, no deaths were
reported. On that same date, a nearby hail

storm damaged 67,208 acres of forest land in

an area 41 miles long and 2.5 to 3.0 miles
wide extending through Iron, Madison, and
Bollinger Counties. Hail up to 1 inch in diam-

eter was reported at the time.

41.1 miles
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April 2002
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Oak Decline—The ongoing decline and mortal-
ity of oaks in southern Missouri continues to
worsen. Oak decline is a complex phenome-
non involving primarily red oaks of advanced
age that are growing on sites where competi-
tion for resources is severe, as in shallow,
rocky soils, often on upper slopes and broad
ridges. The drought of recent years has accel-
erated oak decline conditions and led to
increased attacks by fungal pathogens and
wood-boring insects. Armillaria root rot
(Armillaria spp.) and Hypoxylon canker
(Hypoxylon spp.) are commonly associated
with these stands. Increased activity has been
observed for several wood borers including
the red oak borer (Enaphalodes rufulus), car-
penterworms (Prionoxystus sp.), twolined
chestnut borer (Agrilus bilineatus), and a vari-
ety of other borers (Cerambycidae,
Buprestidae, and Brentidae). Increasing levels
of oak mortality have been reported on State,
Federal, and private land. Some reports are
beginning to come in of sites with high mor-

tality among white oaks, as well as red oaks.

The impact of the high precipitation levels in

April and May on red oak borer larvae survival



is not yet known. The current generation of red
oak borers hatched and entered tree stems in
late summer 2001 and should have completed
their development and emerged as adults in
June and July 2003. Many red oak borer
attacks were observed to be aborted by early
summer 2002, perhaps partly because of the
better defensive capabilities of trees during the
heavy spring rains. However, according to pre-
liminary indications, the percentage of surviv-
ing larvae appears to be near normal when
compared to historical records for red oak bor-
ers. Significant numbers of adults are still
expected to emerge in 2003. And more impor-
tantly, many trees are still quite vulnerable to

attack because of continuing drought.

Gypsy Moth—The Missouri Cooperative Gypsy
Moth Survey continued its annual effort to
detect the presence of gypsy moths by placing
and monitoring more than 11,400 traps
throughout the State in 2002. A total of four
moths were captured statewide, all of them in
the St. Louis metropolitan area (three in St.
Louis County and one in St. Charles County).
This is the first year since 1991 that no moths
have been captured in Stone or Taney Counties
in southwestern Missouri near the popular
recreation areas of Branson and Table Rock
Lake. Large volumes of interstate traffic travel-
ing to major urban and recreation areas pro-
vide opportunities for gypsy moths to repeated-
ly hitchhike into the State.

2002

In spite of repeated moth captures in some
areas, there are no known populations of gypsy
moths in Missouri at this time. Sites where
gypsy moths have been captured are surveyed
with an increased trap density in the following
year. In most cases, survey results in the vicinity
of past captures have been negative within 1 or
2 years following the original capture. Despite
these favorable past results, the risk of gypsy
moths establishing in Missouri continues to
increase as infested areas in nearby States
expand. Statewide gypsy moth monitoring

efforts will continue annually in Missouri.

Summary

As long-term trends continue in Missouri, most
measures of forested area and volume show
increases. Area has increased steadily since a
low point in 1972, while standing volume has
continued to increase since 1947. By and large,
Missouri’s forests are healthy, but there are more
and more indications of problems, particularly
with respect to oak decline. The severity of oak
decline in neighboring Arkansas suggests that

Missouri forests are at risk.

As additional data become available from ensu-
ing panels, a more precise picture of the trends
of Missouri forests will emerge. Additional data
related to the two most recent inventories of
Missouri (1989 and 1999-2002) are available
at:

http://www.ncrs.fs.fed .us/4801/fiadb/index. htm.

Gypsy Moth Survey
Positive catch counties
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APPENDIX

Inventory Methods

Since the 1989 inventory of Missouri, several
changes have been made in NCFIA inventory
methods to improve the quality of the inven-
tory as well as to meet increasing demands
for timely forest resource information. The
most significant difference between invento-
ries is the change from periodic inventories
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 regions, combined with national legisla-
tive mandates, resulted in NCFIAs imple-
mentation of an annual inventory system.
Missouri was one of the first States in the
North Central region, and in the Nation, to
be inventoried with this new system, begin-

ning with the 1999 inventory.

With an annual inventory system, about one-
fifth of all field plots are measured each year.
After 5 years, an entire inventory cycle will
be completed. After the first 5 years, NCFIA
will report and analyze results as a moving
5-year average. For example, NCFIA will be
able to generate a report based on inventory
results for 1999 through 2004 or for 2001
through 2006. While there are great advan-
tages to an annual inventory, one difficulty is
reporting results before an entire cycle is
completed. With the 2002 annual measure-
ments, 80 percent of all field plots have been
measured. Sampling error estimates for the
2002 inventory results are area of forest
land, 0.93 percent; area of timberland, 1.00
percent; number of growing-stock trees on
timberland, 1.55 percent; volume of growing
stock on timberland, 1.55 percent; and vol-
ume of sawtimber on timberland, 1.97 per-
cent. These sampling error estimates are
higher than those for the last periodic inven-
tory completed in 1989 (i.e., 0.53 percent

for timberland area and 1.04 percent for

growing-stock volume) because of the smaller
sample sizes. Thus, caution should be used
when drawing conclusions based on this lim-
ited data set. As we complete ensuing meas-
urements, we will have additional confidence
in our results due to the increased number of
field plots measured. As each measurement
year is completed, the precision of estimates

will improve.

Other significant changes between inventories
include new remote sensing technology, a new
field plot design, and the gathering of addi-
tional data. The advent of remote sensing
technology since the previous inventory in
1989 has allowed NCFIA to use computer-
assisted classifications of Multi-Resolution
Land Characterization (MRLC) data and other
remote sensing products to stratify the total
area of the State and to improve the precision
of estimates. Previous inventories in Missouri
(1947, 1959, 1972, and 1989) used manual
interpretation of aerial photos to stratify the
State.

New algorithms were used in 1999-2002 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 measured in the 1989
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 for-
est types changed with the new algorithms.
As a result, comparisons between the pub-
lished 2002 inventory results and those pub-
lished for the 1989 inventory may not be
valid. For additional details about algorithms
used in both inventories, please contact
NCFIA.



Sampling Phases

The 2002 Missouri 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 entailed
measurement of the traditional FIA set of
mensurational variables, and the third phase
focused on a set of variables related to the
health of the forest.

The only land that could not be sampled
was private land where field personnel
could not obtain permission from the owner
to measure the field plot, and 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 2002 inventory used a computer-assist-
ed 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 edge
formed two additional strata—forest/nonfor-
est and nonforest/forest. 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. The estimated pop-
ulation total for a variable is the sum across
all strata of the product of each stratum’s
estimated area and the variable’s estimated

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 Missouri. Current FIA precision
standards for annual inventories require a
sampling intensity of one plot for approxi-
mately every 6,000 acres. FIA has divided
the entire area of the United States into non-
overlapping hexagons, each of which con-
tains 5,937 acres (McRoberts 1999).

An array of field plots was established by
selecting one plot from each hexagon based
on the following rules: (1) if an FHM plot
(Mangold 1998) fell within a hexagon, it was
selected; (2) if no FHM plot fell within a
hexagon, the existing NCFIA plot from the
1989 inventory nearest the hexagon center
was selected; and (3) if neither FHM nor
existing NCFIA plots fell within the hexagon,
a new NCFIA plot was established in the
hexagon (McRoberts 1999). This array of
plots is designated the Federal base sample
and is considered an equal probability sample;
its measurement in Missouri is funded by the
Federal government. In addition, the Missouri
Department of Conservation contributed per-
sonnel and equipment that allowed for inten-

sified sampling in several regions of the State.

The total Federal base sample of plots was
systematically divided into five interpenetrat-
ing, non-overlapping subsamples or panels.
Each year the plots in a single panel are meas-
ured, and panels are selected on a 5-year,
rotating basis (McRoberts 1999). For estima-
tion 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 forested at
the time of the last inventory and on plots
currently classified as forest by trained pho-
tointerpreters using aerial photos or digital

orthoquads.

Phase 3

NCEFIA 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 uniformly distributed both geo-
graphically and temporally. Phase 3 plots are
measured with the full set of FHM vegetative
and health variables (Mangold 1998) collected
as well as the full set 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

non-woody understory vegetation, ground
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cover, soils, and other variables. We anticipate
that in Missouri the complete 5-year annual
inventory will involve about 210 phase 3 plots.
On the remaining plots, referred to as phase 2
plots, only variables that can be measured
throughout the entire year are collected. In
Missouri, the complete 5-year annual inventory
is expected to involve about 3,800 phase 2
forested plots. The 2001-2002 annual invento-
ry (“panel”) results represent field measures on
753 phase 2 forested plots and 39 phase 3
plots.

The new national FIA plot design (fig. 7) was
first used for data collection in Missouri in
1999, the first annual inventory year. This
design was also used in the 2000, 2001, and
2002 inventories and will be used in subse-
quent years. The national plot design requires
mapping forest conditions on each plot.
Because of the small sample (20 percent) each
year, precision associated with change factors
such as mortality will be relatively low. When
the complete annual inventory has been com-
pleted in 2003, the full range of change data
will be available.

The overall plot layout for the new design con-
sists 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,

® |

MAGNETIC

~ ~
_ Plot ~
@ center @

Figure 7. — Current NCFIA field plot design.

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 d.b.h. 5 inches and larger are meas-
ured 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) cir-
cular microplot located 12 feet east of the cen-
ter of each of the four subplots. Forest condi-
tions that occur on any of the four subplots are
recorded. Factors that differentiate forest condi-
tions are forest type, stand-size class, reserved
status, ownership, and density. Each condition
that occurs anywhere on any of the subplots is
identified, described, and mapped if the area of

the condition is 1 acre or more.

Field plot measurements are combined with
phase 1 estimates in the compilation process
and table production. The number of published
tables generated from less than five panels of
data is limited. Additional data related to the
most recent inventories of Missouri are avail-
able at:
http://www.ncrs.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

Missouri Department of Conservation

2901 West Truman Blvd.

Jefferson City, MO 65102

Web site: http://www.mdc.state.mo.us/forest/
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Moser, W. Keith; Brand, Gary J.; Treiman, Thomas; Moltzan, Bruce; Lawrence, Robert.
2004. Missouri’'s forest resources in 2002. Resour. Bull. NC-233. St. Paul, MN: U.S.
Department of Agriculture, Forest Service, North Central Research Station. 42 p.

Results of the 2002 annual inventory of Missouri’s forest resources show an
estimated 14.5 million acres of forest land. The oak-hickory type is the predomi-
nant forest type on the landscape, making up over 70 percent of all forested land.
Pinyon/juniper (primarily eastern redcedar) is the primary softwood component by
acreage, although shortleaf pine makes up the majority of the volume. Between
1989 and 1999-2002, the net volume of all live trees on timberland increased by
24 percent, from 13.8 billion cubic feet to 17.2 billion cubic feet. The continued
drought, along with the mature age of many of the oak forests and overstocked
forest stands, may worsen oak decline.

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



The U.S. Department of Agriculture (USDA) prohibits discrimina-
tion in all its programs and activities on the basis of race, color,
national origin, gender, religion, age, disability, political beliefs,
sexual orientation, and marital or family status. (Not all prohibit-
ed bases apply to all programs.) Persons with disabilities who
require alternative means for communication of program infor-
mation (Braille, large print, audiotape, etc.) should contact
USDA's TARGET Center at (202) 720-2600 (voice and TDD).

To file a complaint of discrimination, write USDA, Director,
Office of Civil Rights, Room 326-W, Whitten Building, 14th and
Independence Avenue, SW, Washington, DC 20250-9410, or
call (202) 720-5964 (voice or TDD). USDA is an equal opportuni-
ty provider and employer.

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 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





