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Abstract

Results of the completed 2005 lllinois annual inventory show an estimated 4.5 million
acres of forest land that supports 7.6 billion cubic feet (ft3) of total net live-tree vol-
ume. Since 1948, timberland area has steadily increased and now represents 96 per-
cent of total forest land. Growing-stock volume on timberland has risen to an estimat-
ed 6.8 billion ft3. Ten percent of live-tree volume on timberland is in cull trees. Live-
tree aboveground biomass is 210.5 million dry tons. Net growth of growing stock
increased by an average of 327 million ft3/yr. Growing-stock was removed at an aver-
age of 60.6 million ft3/yr. Average annual mortality of growing stock was 86.6 million
ft3/yr. Oak wilt, gypsy moth, emerald ash borer, Dutch elm disease, Asian longhorned
beetle, and drought were among lllinois’ forest health concerns.
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Illinois’ Forest Resources, 2005

INTRODUCTION

Historically, the Northern Research Station’s
Forest Inventory and Analysis (NRS-FIA) pro-
gram conducted inventories of a state’s forests
on a periodic basis. In Illinois, periodic inven-
tories were completed in 1948, 1962, 1985,
and 1998 (Essex and Gansner 1965, Raile and
Leatherberry 1988, Schmidt et al. 2000,
Central States Forest Experiment Station
1949). When NRS-FIA began fieldwork for the
fifth inventory of Illinois’ forest resources in
2001, it initiated an annual inventory system
in which one-fifth of the field plots (consid-
ered one panel) in the State are measured each
year. A complete annual inventory consists of
measurements and data compiled and reported
for all plots in all five panels. Once all panels
have been measured and the inventory is com-
plete, a new inventory will begin and one
panel of plots will be remeasured every year
on a 5-year cycle. For example, in Illinois, the
field plots measured in 2005 will be remea-
sured in 2010.

This report presents results from the complet-
ed fifth inventory (2001-05) of Illinois’ forest
resources. These results are estimates based on
sampling techniques of Bechtold and Patterson
(2005). Estimates were compiled assuming
that the data from the 2001, 2002, 2003,
2004, and 2005 panels represent one sample.
All of the tables in this report and many others
can be generated at the Mapmaker Program at
http://www.nrs.fs.fed.us/fia/data-tools/map-
ping-tools/default.asp.

As a result of ongoing efforts to improve the
efficiency and reliability of the inventory, sev-
eral changes in procedures and definitions
have occurred since the last Illinois inventory
in 1998 (Schmidt et al. 2000). These changes
will have little impact on statewide estimates
of forest area, timber volume and tree biomass;
however, they may have significant impacts on
plot classification variables such as forest type
and stand-size class. For the purpose of

growth, removal, and mortality estimates, the
1998 inventory (Schmidt et al. 2000) was
processed using estimation/summary routines
for the 2001-2005 panels. Because these
changes allow limited comparison of inventory
estimates among separate inventories in this
report, it is inappropriate to directly compare
all portions of the 2005 data with those pub-
lished for earlier inventories.

RESULTS

Area

Prior to Euro-American settlement, Illinois was
a mixture of tall grass prairie and eastern
deciduous forest. Forests then occupied an
estimated 14 million acres, or about 40 per-
cent of the state’s total land area (Illinois State
Natural Survey Division 1960). For nearly 120
years (1800 to the 19205%), forest-land! area
(which includes reserved and low-productivity
land) declined, reaching a low of 3.0 million
acres in 1924 (Telford 1926). By the 19507,
forest land was on the rise and in 1962 totaled
an estimated 4.0 million acres. In 2005, forest
land occupied 4.5 million acres, or about 13
percent of the states total land area (Table 1,
U.S. Census Bureau 2006). Most forest land in
Mlinois is privately owned. Currently, an esti-
mated 169.0 thousand private landowners
(Illinois Department of Natural Resources
2003) hold 3.7 million acres of the state’s for-
est land (Table 1). Private landowners have
been instrumental in the conservation and
regeneration of Illinois’ forests. Eighteen per-
cent of forest land is publicly owned (Table 1).
This ensures that people will have access to
forest recreation opportunities, that wildlife

habitat is maintained, and that forests remain a

1 Forest land is land that is at least 10-percent
stocked with trees of any size, or that formerly
had such tree cover and is not currently devel-
oped for a nonforest use. The minimum area for
classification of forest land is 1 acre. In addition,
strips of timber must have a crown width of at
least 120 feet.
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Figure 1.—Area of tim-
berland, Illinois, 1948-
2005. The vertical line at
the top of each bar repre-
sents the sample error
associated with each
inventory.

vital component of the landscape and econo-
my of Illinois. Public forest lands in Illinois are
mostly within the Shawnee National Forest,
state parks, county forest preserves, and park
districts.

Forest land has three components:

1. Timberland?—forest land that is not
restricted from harvesting by statute,
administrative regulation, or designation
and is capable of growing trees at a rate of
20 cubic feet (ft®) per acre per year.

2. Reserved—forest land that is restricted from
harvesting by statute, administrative regula-
tion, or designation (e.g., state parks,
national parks and lakeshores, and federal
wilderness areas).

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

harvesting.

Mlinois timberland totals 4.3 million acres and
accounts for 96 percent of total forest land in
the state (Table 2). Timberland has remained
relatively stable since 1948, slowly increasing

2 Timberland may not be equivalent to the area
actually available for commercial timber harvest-
ing or other access. The actual availability of land
for various uses depends on owner decisions
that consider economic, environmental, and
social factors.

with successive inventories (Fig. 1). The
remaining 4 percent of forest land, 162.2
thousand acres, is classified as reserved or
other forest land. Most reserved forest land in
linois is in county forest preserves, state
parks, state natural areas, and on the Shawnee
National Forest.

Most timberland stands in Illinois are domi-
nated by hardwood trees; 97 percent of total
timberland area is in the hardwood forest type
group (Table 2). Hardwood timberland stands
are largely of natural origin; only 23 thousand
acres or 0.5 percent of hardwoods were plant-
ed. By contrast, 64 percent of the 112 thou-
sand acres of timberland in the softwood type
group were planted (Table 2).

[linois timberland contains a variety of tree
species. To facilitate describing forest composi-
tion, tree species are grouped into national for-
est-type groups that reflect the combination of
species on a particular site. This classification
is based on the species forming a plurality of
live-tree stocking on the site. Three hardwood
forest-type groups—oak/hickory, elm/ash/cot-
tonwood, and maple/beech/birch—occupy 94
percent of timberland in Illinois (Fig. 2). The
oak/hickory group alone occupies nearly two-
thirds of timberland, the bulk of which is in
the white oak/red oak/hickory forest type (1.5
million acres) (Table 3). The elm/ash/cotton-
wood forest-type group, which typically occurs
on floodplains, is found on 22 percent of tim-
berland (Fig. 2). llinois floodplains in the
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elm/ash/cottonwood forest-type group are vari-
able in composition; major species include sil-
ver maple, green ash, river birch, pin oak,
pecan, sycamore, cottonwood, hackberry, and
immature elm. Nearly 8 percent of timberland
is represented by the maple/beech/birch forest-
type group (Fig. 2). In northern Illinois, a
large portion of this group is composed of the
sugar maple/basswood forest type; stands
along the eastern and southern borders of the
state are dominated by sugar maple, beech,
and tulip-poplar.

Although softwoods only account for about 3
percent of total timberland area, they con-
tribute to increased biodiversity in what would
otherwise be a sea of hardwoods (Table 3).
Softwood timberland area is predominantly
eastern redcedar, which occupies 31.5 thou-
sand acres (28 percent). Shortleaf and white
pine stands account for 26 and 22 percent of
softwood timberland area, respectively (Table
3).

Stand-size class is a measure of the average
diameter of the dominant trees in a stand.
There are three classes: sawtimber—Iarge trees,
softwoods at least 9 inches in diameter at
breast height (d.b.h.) and hardwoods at least
11 inches in d.b.h.; poletimber—medium

Oak/hickory

Maple/beech/
birch
8%

Figure 2.—Area of tim-
berland by forest type
group, Illinois, 2005.

Softwoods
3%

Other
hardwoods
2%

65%

trees, 5 inches in d.b.h. to sawtimber size; and
sapling/seedling—small trees, 1 to 5 inches in
d.b.h. or live trees less than 1 inch in d.b.h.
that are expected to survive.

Timberland area in Illinois consists largely of
stands with sawtimber-size trees. Sawtimber
stands occupy 3.1 million acres, or 72 percent
of timberland; this suggests that the majority
of Mllinois’ forests are maturing (Table 3, Fig.
3). Mature stands are more likely to succumb
to wind-throw, insects, or disease pathogens.
Twenty percent of timberland area is made up
of poletimber stands, 7.5 percent contains
sapling-seedling stands, and the remaining 0.5
percent is nonstocked? (Table 3). The relative-
ly small area of sapling-seedling stands may be
related to how timber is harvested in much of
the state. Often, mature timber is removed as
single, scattered trees or in small groups. The
lack of significant disturbances in hardwood
stands may not open stands to progressive
seedling development because smaller trees in
the understory are generally outcompeted by
larger, canopy dominant trees. Exceptions
include species, such as sugar maple, which
are tolerant of understory conditions and can
take advantage of gaps in the canopy.

3 Nonstocked land is timberland that is less than
10-percent stocked with live trees.



Figure 3.—Stand-size
class as a percentage
of total timberland
area, lllinois, 2005.
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Net volume is the gross volume less deduc-
tions for rot, sweep, or other defects that limit
use for timber products. It is computed from a
1-foot stump to a 4-inch top diameter outside
the bark for live trees at least 5 inches in
d.b.h. Total net volume of live trees on forest
land in Illinois is an estimated 7.9 billion ft3,
or 1,758 {t3 per acre of forest land (Table 4).
Eight of every 10 ft3 of live volume is on pri-
vately owned forest land. Virtually all (97 per-
cent) of the net volume of live trees is in hard-
woods. Two species groups, other eastern soft
hardwoods and select white oaks, are predom-
inant; each represents about 16 percent of the
total live-tree volume. The largest components
of the other eastern soft hardwoods species
group are American sycamore and American
elm; white and bur oak dominate the select
white oak group (Table 4).

Growing-stock volume has traditionally been
used to ascertain wood volume. It is the
amount of solid wood on timberland in com-
mercial treest 5 inches in d.b.h. or larger, from
1 foot above ground (stump) to a minimum 4-
inch top diameter, with deductions for poor
form or defect. Excluded are rough, rotten,
and dead trees and trees of noncommercial
species. Growing-stock volume on Illinois tim-
berland totals 6.8 billion {t3, or 90 percent of
the total live volume on timberland (Table 5).

4 Commercial trees are tree species presently or
prospectively suitable for industrial wood prod-
ucts (does not include species of typically small
size, poor form, or inferior quality, e.g., hophorn-
beam, osage-orange, and redbud).

Poletimber

Seedling-sapling Nonstocked

Stand-Size Class

The remaining 10 percent of live-tree volume
on timberland (746.6 million ft3) is in cull
trees. Cull trees are unsuitable for use as wood
products due to poor form, rot, or defect, or
because they are considered an undesirable
species. The volume of cull trees is often used
for commercial purposes. For instance, rough
trees are sometimes harvested for chipping or
to make pallets. Salvable dead trees contain
114.7 million ft® of wood volume (Table 5).
Salvable dead trees are standing or down dead
trees that are considered merchantable by
regional standards. They have some commer-
cial applications and serve as an important
source of firewood. Salvable dead trees also
play an important role in overall species diver-
sity, providing habitat for a wealth of wildlife
species, including cavity nesting birds and

mammals that require den sites.

Total growing-stock volume has significantly
increased in every inventory, rising from 2.4
billion ft3 in 1948 to 6.8 billion ft3 in 2005
(Fig. 4, Table 6). Currently, 97 percent of total
growing-stock volume is in hardwood species.
Sixty-eight percent of total growing-stock vol-
ume is contained in five forest types: white
oak/red oak/hickory (37 percent), mixed
upland hardwoods and silver maple/American
elm (9 percent each), sugarberry/hackberry/
elm/green ash (7 percent), and white oak (6
percent). Total net volume of softwood grow-
ing stock is 196.7 million {t3. The majority of
this volume is in softwood-dominated stands
(174.6 million ft3); however, a small amount
(22.1 million ft3) is in hardwood-dominated
stands (Table 6).
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More than one-fourth of growing-stock vol-
ume is in trees that are 21 inches or larger in
d.b.h. (Table 7). A significant amount of this
volume is in oak species, particularly white,
black, and northern red oak, as well as in east-
ern cottonwood, silver maple, and American
sycamore. Of the 3 percent of net volume of
growing stock occupied by softwoods, 86 per-
cent is in trees that are less than 17 inches in
d.b.h. (Table 7).

Sawtimber volume is the volume of the saw
log portion of live sawtimber in board feet and
is generally measured using the International
1/4-inch rule. Net sawtimber volume on
Ilinois timberland totals 25.3 billion board
feet; 96 percent of this volume is in hardwood
species (Table 8). Half of the volume of saw-
timber is in seven hardwood species—white
oak (14 percent), black oak and silver maple
(8 percent each), northern red oak (7 percent),
eastern cottonwood (5 percent), and shagbark
hickory and American sycamore (4 percent
each) (Table 8).

Biomass

Live-tree aboveground biomass is estimated for
growing-stock trees, nongrowing-stock trees,
and live trees that are 1 to 5 inches in d.b.h.
In 2005, the estimate of live-tree aboveground
biomass on timberland in Illinois was 210.5
million dry tons, or an average of 48 dry tons
per acre of timberland (Table 9). Eighty-three
percent of tree biomass is in growing-stock

trees, 11 percent is in nongrowing-stock trees,
and approximately 6 percent is in trees less
than 5 inches in d.b.h. (Table 9). For both
growing-stock and nongrowing-stock trees,
nearly three-fourths of total aboveground bio-
mass is in the boles of trees. The remainder is
in stumps, tops, and limbs. Ninety-eight per-
cent (205.9 million dry tons) of live-tree
aboveground biomass is in hardwood species
(Table 9). Biomass estimates have become
increasingly important for analyses of ques-
tions related to wood fiber availability for
fuels, assessment of fuels in forest stands, and
investigation of carbon sequestration by vege-
tative biomass and emissions reduction assur-

ances.

Growth, Removals, and Mortality
Between 1998 and 2005, net growth (gross
growth minus mortality) of growing stock on
timberland increased by an average of 327
million {t3/yr (Table 10). Ninety-eight percent
of annual net growth was due to growth in
hardwoods. Net softwood growth reached an
average of 7.8 million ft3/yr (Table 10).
Overall, net growth was highest in the other
eastern soft hardwoods species group (19 per-
cent); this species group contains hackberry,
American sycamore, and the elms. Other fast-
growing species groups in Illinois include
other select white oaks (42.0 million {t3/yr),
soft maples (33.7 million ft3/yr), and cotton-
wood and aspen (30.4 million ft3/yr) (Table
10).

Figure 4.—Growing-
stock volume on timber-
land, Illinois, 1948-2005.
The vertical line at the
top of each bar repre-
sents the sample error
associated with each
inventory.



Since 1998, growing stock has been removed
from timberland at an average of 60.6 million
ft3/yr (Table 11). Virtually all removals were
from hardwoods as softwood removals totaled
43 thousand ft3/yr, or less than 0.1 percent of
total removals. The other eastern soft hard-
woods species group had the highest average
annual removals at 10.8 million {t3/yr, fol-
lowed by the select white oaks at 10.2 million
ft3/yr. Oak species account for 36 percent of
annual removals. Eighty-seven percent of
growing-stock removals were on private land
(Table 11).

Average annual mortality of growing stock on
timberland from 1998 to 2005 was 86.6 mil-
lion {t3/yr (Table 12). Hardwood mortality
accounted for 98 percent of the total, or 84.8
million ft3/yr. Two percent of annual mortality,
1.7 million {t3/yr, was in softwood species.
Seventy-seven percent of softwood mortality
was in the other yellow pines and the eastern
white and red pine species groups (Table 12).
On average, more than one-third of annual
mortality occurred in the other eastern soft
hardwood species group; much of this mortali-
ty is likely due to the death of elm trees.
Twenty-one percent of total annual mortality

was in oak species groups (Table 12).

FOREST HEALTH

The following information about the insects
and pathogens affecting Illinois’ forests was
gathered from the 2005 Insect and Disease
Conditions Report
(http://www.na.fs.fed.us/thp/pcond/) and the
Central States Forest Health Watch newsletter
(http://na.fs.fed.us/thp/thw/csthw/) published
by the USDA Forest Service’s Northeastern
Area, State and Private Forestry. Additional
information was obtained from the national
Forest Health Monitoring (FHM) program
(http://thm fs.fed.us/) and the Illinois
Department of Agriculture
(http://www.agr.state.il.us/index.html). Several
issues of concern in 2005 are highlighted here.
For more information on the health of Illinois’
forests, contact the Illinois Department of
Natural Resources.

Native Insects
In 2005, populations of eastern tent caterpillar
reached high densities in the southern third of

linois. Insect activity completely defoliated
black cherry trees in this region. Conversely,
after an outbreak in southeastern Illinois in
2002, infestation by forest tent caterpillar was
low. A viral infection from previous years has
caused a collapse in population density from
which this insect has not recovered.

Exotic Insects

Asian Longhorned Beetle

Asian longhorned beetle (ALB) was discovered
in Chicago in 1998. Surveys conducted to
locate infested trees show that eradication
efforts have yielded a continued decrease in
the number of new infestations of ALB since it
was initially discovered. In 2005, there were
no new infestations in Chicago. As a result of
the continued pattern of reduced activity over
several years, the majority of quarantined areas
in the Chicago area have been deregulated. Oz
Park, which had two infested trees in 2003, is
the only remaining quarantined area. Surveys
still continue in areas that were formerly quar-
antined. If ALB is not detected in the next 2
years, Illinois infestations will be classified as
eradicated. For more information on the status
of ALB in the United States, please visit the
USDA Forest Service ALB webpage,
http://www.na.fs.fed.us/thp/alb/index.shtm.

Gypsy Moth

Gypsy moth, a native to Europe and Asia, was
introduced to North America in 1869. Since
that time, gypsy moth has spread across the
Northeastern United States and populations
have become established in northeastern coun-
ties in Illinois. As part of a joint program
among the Forest Service, Illinois Department
of Agriculture, and USDA Animal and Plant
Health Inspection Service, nearly 30 thousand
acres have been treated for gypsy moth under
the “Slow the Spread” program. Traps placed
in 85 counties in central and southern Illinois
caught eight moths, a decrease from the previ-
ous year; each moth was caught from a differ-
ent county. Overall, 2005 populations have
remained spotty and have caused little notice-
able defoliation. Additional information on
gypsy moth can be found by visiting the
USDA Forest Service gypsy moth webpage,
http://www.fs.fed.us/ne/morgantown/4557/gm
oth/.



Emerald Ash Borer

Discovered in southeastern Michigan in 2002,
emerald ash borer (EAB) is a bark-boring bee-
tle native to Asia. A pest of ash (Fraxinus spp.),
larvae feed and produce galleries in the
phloem and outer sapwood. This activity dis-
rupts the flow of water and nutrients, girdling
the tree and killing it. Depending on the sever-
ity of the infestation, ash mortality occurs
within 1 to 3 years of initial infestation. The
2005 distribution of EAB extended from
Michigan to Indiana and Ohio. In 2006, dur-
ing the writing of this report, EAB was posi-
tively identified at four locations in northeast-
ern Illinois and one location in Maryland.
Based on its life history traits and the extent of
its damage, EAB is believed to have been pres-
ent in Illinois for 3 to 5 years before its discov-
ery. Therefore, although surveys conducted in
2005 did not reveal evidence of the beetle,
EAB was present in Illinois during the current

inventory period.

The method of EAB introduction is unknown.
However, beetles are believed to have been
introduced to Illinois via firewood originating
in Michigan. This type of human-assisted
transportation of infested materials has rapidly
increased the spread of EAB. The result of
both natural and artificial spread, EAB has
killed tens of millions of ash in infested zones
since 2002. The entire Illinois ash resource,
which consists of ash in urban and suburban
settings and more than 130 million ash trees
on forest land (a live-tree volume of 423 mil-
lion ft3), is at risk for substantial mortality.
More information on EAB can be found at

http://www.emeraldashborer.info.

Diseases

Oak Wilt

Oak wilt, caused by the fungus Ceratocystis
fagacearum, continues to be the most impor-
tant source of oak mortality in the Central
United States. An endemic disease, oak wilt
occurs in patches on the landscape; a suite of
natural checks and balances keeps this disease
from reaching epidemic proportions. All
species of oak are susceptible to oak wilt; how-
ever, the disease occurs more frequently and
progresses more rapidly in red oak species

(OBrien et al. 2000). Once the fungus is intro-
duced to a tree, it enters the vascular system.
The tree then plugs water-conducting tissues
in an attempt to block fungal growth. This
action disrupts the translocation of water from
the roots to the canopy, causing foliage to wilt
and die. The disease progresses rapidly and
tree mortality occurs within a year of infection
(O’Brien et al. 2000). Oak wilt has no cure, so
prevention and early detection are important
in maintaining tree health. Fungal spores are
spread via root grafts or sap-feeding beetles.
Injured trees or trees with fresh pruning
wounds attract beetles. To avoid spread of the
fungus by beetles, trees should not be pruned
between April 15 and July 1 (O’Brien et al.
2000).

Dutch EIm Disease

Elm mortality resulting from Dutch elm dis-
ease (DED) continues to increase each year.
Forty-five counties in Illinois reported moder-
ate to heavy elm mortality in 2005. DED is
caused by the fungi Ophiostoma ulmi and O.
novo-ulmi. Susceptibility of elms varies by
species. In general, American elm is highly
susceptible (Haugen 1998). DED is spread
overland by elm bark beetles that pick up fun-
gal spores in diseased trees and deposit them
in healthy trees as they bore through the inner
bark and sapwood or fed in twig crotches.
Local spread is facilitated by root grafts, which
allow the fungus to readily move between
trees. Following introduction of the fungus,
the tree clogs water-conducting tissues in an
attempt to block growth of the fungus. Water
is then prevented from reaching the crown,
causing leaves to wilt and die and leading to
tree mortality. Trees are often killed before they
reach sawtimber-size; thus, aging stands pres-
ent a future health risk (Haugen 1998).

Sudden Oak Death

First reported in central California in 1995,
sudden oak death (SOD) is caused by the fun-
gal-like pathogen Phytophthora ramorum.
Species susceptible to P ramorum include a
variety of oaks, Douglas-fir, and Rhododendron
spp. as well as many other trees and shrubs
(O’Brien et al. 2002). On oak species, P ramo-
rum causes bleeding cankers to form along the



stem. Cankered trees can survive for one to
several years following infection. However,
mortality occurs within weeks of the onset of
crown dieback. Established populations of P
ramorum are known to occur only on the West
Coast (O’Brien et al. 2002), but transportation
of infected nursery stock has introduced the
SOD pathogen to nurseries in a number of
eastern and southern states. All Illinois sam-
ples collected during the 2005 survey tested
negative for P ramorum. Additional informa-
tion on SOD is available at the California Oak
Mortality Task Force webpage, www.sudde-
noakdeath.org.

Weather

Drought

The summer of 2005 brought extreme drought
conditions to west-central and northwestern
Mllinois. During the same period, southern
Illinois experienced moderate to severe
drought conditions. By the fall, drought condi-
tions in the northern portion of Illinois were
severe to extreme. Many trees in northern and
central Illinois had smaller leaves and lost their
leaves early (National Drought Mitigation

Center 20006). Periods of prolonged drought
increase the risk of forest fire and may have a
significant impact on tree growth and tree
health. Newly planted species, urban trees,
and nonnative species are more susceptible to
drought (National Drought Mitigation Center
2000).

SUMMARY

Continuing the trend that characterized the
latter portion of the 20th century, Illinois tim-
berland is increasing. With an estimated 4.3
million acres, the state’s timberland area is
dominated by hardwoods. The majority of
hardwood stands are in oak/hickory forest
types. Sawtimber stands occupy 72 percent of
timberland, suggesting that Illinois’ forests are
maturing. Growing-stock volume is increasing
and totals 6.8 billion ft3. Tllinois’ forests face
threats from native and nonnative insects and
diseases. Oak wilt is among the state’s major
forest health concerns as it remains an impor-
tant source of oak mortality. Although manage-
ment programs for ALB have limited addition-
al spread, EAB has emerged as a new threat to
the diversity of Illinois’ forests.



APPENDIX

Accuracy of the Inventory

Sampling errors measure the uncertainty in estimates derived from a portion of a population

rather than from the population as a whole. The 2005 Illinois forest inventory includes a total

sample of 6,107 plots over the entire state. The following are sampling errors for the estimates of

statewide totals in this report.

Table Variable Estimate Sampling
no. error
Percent
1 Area of forest land (thousand acres) 4,525.2 1.87
2 Area of timberland (thousand acres) 4,363.0 1.98
4 All-live volume on forest land (thousand ft3) 7,954,936 2.73
5 All-live volume on timberland  (thousand ft3) 7,639,856 2.87
6 Growing-stock volume on timberland (thousand f3) 6,875,239 2.99
8 Sawtimber volume on timberland (thousand board feet) 25,388,658 3.32
9 All-live aboveground biomass on timberland (thousand dry tons) 210,590 2.67
10 Growing-stock growth on timberland (thousand t3/yr) 327,082 11.83
11 Growing-stock removals on timberland (thousand ft3/yr) 60,685 24.01
12 Growing-stock mortality on timberland (thousand ft3/yr) 86,651 12.52

These sampling errors indicate that the
chances are two in three that if a 100-percent
inventory had been taken using the same
methods, the results would have been within
the limits indicated. For example, the estimat-
ed growing-stock volume on timberland is
6,875.2 million ft3 with a sampling error of
+/- 2.99 percent (+/- 205.5 million {t3).

Inventory Methods

Since the 1998 inventory of lllinois, several
changes have been made to NRS-FIA invento-
ry methods to improve the quality of the
inventory, and to meet increasing demands for
timely forest-resource information. The most
significant difference between inventories has
been the change from a periodic to an annual
inventory. Historically, NRS-FIA inventoried
each state on a cycle that averaged 12 years.
However, the need for timely and consistent
data across large geographical regions com-
bined with national legislative mandates
resulted in NRS-FIAs implementation of an

annual inventory system.

The first annual inventory of Illinois began in
2001. Under this system, about one-fifth of all

field plots are measured each year. With the
completion of the 2005 measurements, the
entire inventory cycle is now complete. For
this and subsequent inventories, NRS-FIA
will analyze and report results as a moving 5-
year average. For example, NRS-FIA will be
able to generate a report based on inventory
results for 2002 through 2006 or for 2003
through 2007.

Other significant changes between inventories
include a new sampling design and field plot
configuration, use of new remote-sensing
technology, and gathering of additional field
and remotely sensed data. Changes in remote
sensing technology since the previous inven-
tory in 1998 have allowed NRS-FIA to use
classifications of Multi-Resolution Land
Characterization data and other available
remote-sensing products to stratify the total

area of the State and improve estimates.

New algorithms were used in 2003 to assign
forest type and stand-size class to each condi-
tion observed on a plot. These algorithms are
being used by FIA nationwide to provide

consistency from state to state and will be



used to reassign the forest type and stand-size
class of every plot in the 1998 inventory when
it is updated. As a result, changes in forest
type and stand-size class will reflect actual
changes in the forest rather than changes in
how values are computed. Because the list of
recognized forest types, groupings of these for-
est types for reporting purposes, models used
to assign stocking values to individual trees,
definition of nonstocked, and names given to
the forest types have changed with the new
algorithms, comparison between the published
2005 inventory results and those published for
the 1998 inventory may not be valid. For
additional details on algorithms used in both

inventories, contact NRS-FIA.

Sampling Phases

The 2005 Illinois survey is based on a three-
phase inventory. In the first phase, classified
satellite imagery is used to stratify the state
and aerial photographs are used to select plots
for measurement. The second phase involves
measuring a traditional FIA suite of mensura-
tional variables (basic tree and stand attrib-
utes), and the third focuses on measuring of a

suite of variables related to forest health.

The only plots that could not be measured
were: (1) plots on private land where field per-
sonnel were unable to obtain permission from
the owner to measure the field plot, and (2)
plots that were inaccessible because of a haz-
ard or danger to field personnel. The methods
used in preparing this report were adjusted to
account for sites where access was denied or

hazardous.

Phase 1

The 2005 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 boundary formed two additional strata:
forest/forest edge and nonforest edge. Forest
pixels within 60 m on the forest side of a for-
est/nonforest boundary were classified in a for-
est edge stratum. Pixels within 60 m of the
boundary on the nonforest side were classified

in a nonforest edge stratum. The estimated

population total for a variable is the sum
across all strata of the product of each stra-
tum’ estimated area and the variable’s estimat-

ed mean per unit area for the stratum.

Phase 2

Phase 2 involved measuring the annual sample
of lllinois field plots. Current FIA precision
standards 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 based on the following rules: (1) if a
FHM plot (Mangold 1998) fell within a hexa-
gon, it was selected; (2) if no FHM plot fell
within a hexagon, the existing NRS-FIA plot
from the 1990 inventory nearest the hexagon
center was selected; and (3) if neither FHM
nor existing NRS-FIA plots fell within the
hexagon, a new NRS-FIA 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 Illinois is funded by the

Federal government.

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,
panels are selected on a 5-year, rotating basis
(McRoberts 1999). For estimation purposes,
the measurement of each panel of plots can be
considered an independent systematic sample
of all land in a state. Field crews measure veg-
etation on plots forested at the time of the last
inventory and on plots currently classified as
forest by trained photointerpreters using aerial

photographs or digital orthoquads.

Phase 3

NRS-FIA 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 plots
are uniformly distributed both geographically



and temporally. Phase 3 plots are measured
with the full suite of FHM vegetative and @
health variables (Mangold 1998) 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 accommo- )

date the additional [ g Figure 5.—Current
ate the additional measurement of nonwoody, P MAGNETIC NRS-FIA field plot

understory vegetation; ground cover; soils; and _ “ Pt > design.

N
other variables. On phase 2 plots, only vari- center
ables that can be measured throughout the
entire year are collected. Results of the 2005

annual inventory are based on field measure-

ments of 1,004 forested phase 2 plots and 84

forested phase 3 plots.

The new national FIA plot configuration (Fig. ) ) )
) o o Field plot measurements are combined with
5) was first used for data collection in Illinois ) i o
] ] ; i ) phase 1 estimates in the data compilation and
in 1998. This configuration was also used in .

) ) ) table production process. However, other tabu-
the 2005 inventory and will be used in subse-

lar data can be generated at the Forest

quent years. .
Inventory and Analysis Data Center webpage,

! http://www.nrs.fs.fed.us/fia/data-tools/mapping-
The overall plot layout for the new configura-
) ) tools/default.asp.
tion consists of four subplots. The centers of

subplots 2, 3, and 4 are located 120 feet from B ) )

) For additional information, contact:
the center of subplot 1. The azimuths to sub-
plots 2, 3, and 4 are 0, 120, and 240 degrees,

respectively, from the center of subplot 1. The

Program Manager, Forest Inventory and
Analysis, Northern Research Station, 1992
Folwell Avenue, St. Paul, MN 55108 or State

center of the new plot is located at the same o
Forester, Illinois Department of Natural

point as the center of the previous plot if a ) )
) ) ] Resources, Office of Resource Conservation,
previous plot existed at the same location. o

Division of Forest Resources, 1 Natural

Trees with a d.b.h. of 5 inches or larger are o
Resource Way, Springfield, IL 62702-1271

measured on a 24-foot-radius (1/24-acre) cir-

cular subplot. All trees with a d.b.h. 1 inch or LITERATURE CITED
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Crocker, Susan J.; Brand, Gary J.; Little, Dick C.
2007. Ilinois’ forest resources, 2005. Resour. Bull. NRS-13. Newtown Square, PA: U.S.

Department of Agriculture, Forest Service, Northern Research Station. 36 p.

Results of the completed 2005 Illinois annual inventory show an estimated 4.5 million
acres of forest land that supports 7.6 billion cubic feet (ft3) of total net live-tree volume.
Since 1948, timberland area has steadily increased and now represents 96 percent of total
forest land. Growing-stock volume on timberland has risen to an estimated 6.8 billion {t3.
Ten percent of live-tree volume on timberland is in cull trees. Live-tree aboveground bio-
mass is 210.5 million dry tons. Net growth of growing stock increased by an average of
327 million {t3/yr. Growing stock was removed at an average of 60.6 million {t3/yr. Average
annual mortality of growing stock was 86.6 million {t3/yr. Oak wilt, gypsy moth, emerald
ash borer, Dutch elm disease, Asian longhorned beetle, and drought were among Illinois’

forest health concerns.

KEY WORDS: Annual inventory, forest land, timberland, forest type, volume, biomass,

growth, removals, mortality, forest health, Illinois
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