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Abstract
This report presents Iowa’s annual inventory results for 2005. Estimates show that
Iowa has more than 2.8 million acres of forest land. Total live-tree volume on forest
land is 4.0 billion cubic feet (ft3). Ninety-eight percent of forest land is classified as tim-
berland. Oak/hickory is the predominant forest-type group, representing 54 percent of
timberland area. Growing-stock volume has risen to an estimated 3.1 billion ft3. Live-
tree aboveground biomass is 112 million dry tons. In general, Iowa’s forests are
healthy. However, diseases, including white oak decline and Dutch elm disease, and
the threat of invasion from exotic species such as emerald ash borer and nonnative
plants are a concern when assessing the health of Iowa’s forests.
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INTRODUCTION

The forest resources of Iowa are annually

inventoried by the Northern Research Station’s

Forest Inventory and Analysis (NRS-FIA) pro-

gram. Annual inventory is based on data from

a set of field plots that are systematically locat-

ed across the entire state. Each year, a new

panel consisting of one-fifth of the total field

plots is measured and combined with four pre-

viously measured panels. From these “moving

average” estimates, annual inventories are

available for each year since 2003, providing

yearly estimates for such variables as area, vol-

ume, and biomass. Estimates for components

of change (growth, removals, and mortality)

are based on remeasured plots. For this report,

estimates of growth, removals, and mortality

were calculated using two panels of plots

measured in 1999 and 2000, and then remea-

sured in 2004 and 2005. 

Reported estimates are based on sampling and

estimation techniques of Bechtold and

Patterson (2005). All of the tables in this

report and many others can be generated at

the Mapmaker Program at

http://nrs.fs.fed.us/fia/data-tools/mapping-

tools/default.asp. 

RESULTS
Area 
There are approximately 35.7 million acres of

land in Iowa (U.S. Census Bureau 2006). Eight

percent of the state’s total land area, or more

than 2.8 million acres, is forest land1 (Table 1). 

Forest land has three components: 

1. Timberland2—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 (ft3)

per acre per year. 

2. Reserved forest land—land that is restricted

from harvesting by statute, administrative

regulation, or designation (e.g., state parks,

national parks and lakeshores, and federal

wilderness areas). 

3. Other forest land—land that is not capable

of growing trees at a rate of 20 ft3/ac/yr and

is not restricted from harvesting. 

Timberland totals 2.8 million acres and

accounts for 98 percent of forest land (Table

2). The remaining 2 percent (55.2 thousand

acres) of forest land is classified as reserved or

other forest land.

Timberland area declined in the late 1950’s

and continued to do so through the early

1970’s. A record low was recorded in 1974

when timberland was an estimated 1.4 million

acres (Fig. 1). Since the 1974 inventory, the

area of Iowa timberland has steadily increased.

This rebound coincided with the decline of the

farm economy in the 1970’s and 1980’s.

During this time, pastures and marginal agri-

cultural lands reverted to timberland. Timber-

land area also increased as a result of the re-

establishment of trees in riparian zones and

the action of initiatives such as the Conser-

vation Reserve Program. In 2003, the area of

timberland surpassed the acreage present in

1954 (Fig. 1). The expansion of timberland

continues as the 2005 estimate shows an

increase in total area since 2003. 
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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.

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.



Private owners hold nearly 9 of every 10 acres

of Iowa timberland (Table 2). The remaining

area (312 thousand acres) is publicly owned.

Public ownership ensures that people will

have access to forest recreation opportunities

and helps protect wildlife habitat and water-

shed quality.

Ninety-six percent of Iowa’s timberland is

composed of hardwoods (Table 2). The state’s

timberland is primarily oak/hickory (54 per-

cent), though elm/ash/cottonwood (24 per-

cent) and maple/basswood3 forest-type groups

(14 percent) are also large components of

overall species composition (Table 3, Fig. 2).

In the oak/hickory forest-type group, the white

oak/red oak/hickory forest type (555 thousand

acres) and the mixed upland hardwoods forest

type (510 thousand acres) predominate.

Within the elm/ash/cottonwood group, the

sugarberry/ hackberry/elm/green ash forest

type (324 thousand acres) occupies the largest

area. The sugar maple/yellow birch4 (148

thousand acres) and hard maple/basswood

(149 thousand acres) forest types dominate the

maple/basswood forest-type group (Table 3).
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Figure 1.—Area of tim-
berland by inventory year,
Iowa, 1954-2005 (the
sampling error associated
with each inventory esti-
mate represents a 67-per-
cent confidence interval
and is depicted by the
vertical line at the top of
each bar). 
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3 The maple/basswood forest-type group is
regionally specific and equivalent to the
maple/beech/birch forest-type group found in the
core tables. Forest-type groupings in the core
tables are nationally standardized to maintain
consistency and allow comparisons across
states.

Figure 2.—Percentage
of timberland by forest-
type group, Iowa, 2001-
2005 (the maple/bass-
wood forest-type group
is regionally specific and
is equivalent to the
maple/beech/birch for-
est-type group; Iowa is
outside of the native
range of beech).

Elm/ash/
cottonwood

24.3%

Other
hardwoods

3.0%

Nonstocked
2.6%

Softwoods
1.2%

Oak/hickory
54.3%

Maple/
basswood

14.6%

4 The sugar maple/yellow birch forest type is
equivalent to the sugar maple/beech/yellow birch
forest-type group found in the core tables. Forest
types in the core tables are nationally standard-
ized to maintain consistency and allow compar-
isons across states.
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Softwood forest types make up only 1 percent

of total timberland area. Eastern redcedar is

the principal coniferous species in Iowa

forests. Although the eastern redcedar forest

type accounts for only 1 percent (33.1 thou-

sand acres) of total timberland area, this

species is often mixed with hardwoods in the

eastern redcedar/hardwood forest type.

Overall, eastern redcedar has a significant

presence as it is found on an estimated 95.1

thousand acres of Iowa timberland (Table 3).

The remaining 3 percent of timberland is non-

stocked.5

Stand-size class is a measure of the average

diameter of the dominant trees in a stand and

reflects a stand’s size structure. There are three

classes: sawtimber—large 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 trees, 5 inches in

d.b.h. to sawtimber size; and sapling/seed-

ling—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. In 2005, most of Iowa’s

timberland area was composed of large diame-

ter trees. Sawtimber stands accounted for 64

percent of timberland area (Fig. 3, Table 3).

Poletimber and sapling/seedling stands repre-

sented 21 and 12 percent, respectively;

remaining timberland was nonstocked. 

The considerable area of sawtimber indicates a

mature forest. However, the relatively high

proportion of sapling/seedling acreage in the

eastern redcedar and eastern redcedar/hard-

wood forest types suggests a growing eastern

redcedar resource.

Volume
Total net volume of live trees on forest land is

4.0 billion ft3, or 1,424 ft3/ac of forest land

(Table 4). Net volume is gross volume less

deductions for rot, sweep, or other defects

affecting use for timber products, and is com-

puted from a 1-foot stump to a 4-inch diame-

ter top (outside the bark) for live trees at least

5 inches in d.b.h. Eighty-six percent of live

volume is on privately owned forest land

(Table 4). Virtually all (99 percent) of the vol-

ume of live trees on forest land is in hard-

woods; 31 percent of live-tree volume is in oak

species, primarily bur, white, and northern red

oaks (Table 4). 

Ninety-eight percent of live-tree volume is on

timberland (Table 5); 77 percent of this vol-

ume is in growing-stock trees. Growing-stock

volume has traditionally been used to ascertain

wood volume that is useful for commercial
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5 Nonstocked land is timberland that is less than 10-
percent stocked with live trees.



purposes. It is the amount of solid wood in

commercial trees 5 inches in d.b.h. or larger,

measured from a 1-foot stump to a minimum

4-inch diameter top, with deductions for poor

form or defect. Excluded are rough, rotten,

and dead trees, and trees of noncommercial

species.

Growing-stock volume on Iowa’s timberland

has been on the rise since 1974, gradually

increasing each year since 2003 (Fig. 4).

Nearly doubling from 1.6 billion ft3 in 1990,

the estimate of growing-stock volume for 2005

is 3.1 billion ft3 (Fig. 4). This increase reflects

a forest in which larger trees continue to

increase in volume. 

Slightly more than half of total growing-stock

volume is in the oak/hickory forest-type group

(Table 6). The oak/hickory, elm/ash/cotton-

wood, and maple/basswood forest-type groups

account for 99 percent of all growing-stock

volume. Growing-stock volume present in

softwood forest types is 5.7 million ft3, or less

than 0.2 percent of total growing-stock vol-

ume. However, growing-stock volume for all

softwood species is 18.1 million ft3 (slightly

more than 0.5 percent of Iowa’s total growing-

stock volume) because softwoods sometimes

make up a portion of hardwood stands.

Seventy-eight percent of total growing-stock

volume is in trees that are 11 inches or larger

in d.b.h. (Table 7). Twenty-four percent of

total growing-stock volume is in trees that are

greater than or equal to 21 inches in d.b.h.; 38

percent of this volume is in various oak

species. Sixty-six percent of eastern cotton-

wood growing-stock volume is in trees 21

inches d.b.h. or larger. Additionally, cotton-

wood volume is 30 percent of total growing-

stock volume in trees 21 inches or larger in

d.b.h. (Table 7).

Sawtimber volume is the volume of the saw-

log portion of growing-stock trees of sawtim-

ber size expressed in board feet (International

1/4-inch rule). Iowa sawtimber volume totals

11.3 billion board feet (Table 8). Virtually all

of Iowa sawtimber volume is in hardwood

trees; less than 1 percent of sawtimber volume

comes from softwoods. Six species account for

62 percent of the sawtimber volume in Iowa:

eastern cottonwood (1.4 billion board feet);

silver maple, white oak, and bur oak (1.2 bil-

lion board feet each); northern red oak (1.0

billion board feet); and black walnut (864 mil-

lion board feet) (Table 8). Of total sawtimber

volume, 29 percent is in trees 21 inches or

larger in d.b.h. Eastern cottonwood accounts

for 31 percent of volume of sawtimber trees 21

inches or larger in d.b.h. (Table 8).

Twenty-three percent of live-tree volume on

timberland (930 million ft3) is in cull trees

(Table 5). Cull trees are unsuitable for use as

wood products due to poor form, rot, defect,

or because they are considered an undesirable

species. Cull volume is often used for com-

mercial purposes. For instance, rough trees are

sometimes harvested for chipping or making

pallets. Salvable dead trees, standing or down
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dead trees that are considered merchantable by

regional standards, make up an estimated 57.4

million ft3 of wood volume (Table 5). Salvable

dead trees have commercial applications and

are an important source of firewood. They 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.

Biomass
Biomass estimates are becoming increasingly

important in analyses of questions related to

carbon sequestration, wood fiber availability

for fuels, and assessment of fuel loads in forest

stands. Live-tree aboveground biomass was

estimated for growing-stock and nongrowing-

stock trees, and live trees 1 to 5 inches in

d.b.h. (Table 9). In 2005, live-tree above-

ground biomass on Iowa’s timberland was an

estimated 112 million dry tons (an average of

39 dry tons/ac of timberland). Ninety-nine

percent or 111 million dry tons of biomass

was in hardwood species. Sixty-nine percent of

live-tree aboveground biomass was in growing-

stock trees, 26 percent in nongrowing-stock

trees, and 5 percent in trees 1 to 5 inches in

d.b.h. For both growing-stock and nongrow-

ing-stock trees, nearly 75 percent of total

aboveground biomass was in the boles of trees;

the remainder was in stumps, tops, and limbs

(Table 9).

Growth, Removals, and Mortality
Estimates of growth, removals, and mortality

provide information on changes and trends in

forest resources over time. 

Net growth (gross growth minus mortality) of

growing stock on Iowa’s timberland increased

by an average of 141 million ft3/yr (Table 10).

Virtually all (99 percent or 139 million ft3) of

annual net growth was in hardwoods. The

majority of hardwood growth occurred in the

select white oaks (24.7 million ft3/yr) and

other eastern soft hardwoods species groups

(23.3 million ft3/yr) (Table 10). Softwoods

accounted for the remaining 1 percent of net

growth. Seventy-nine percent of net annual

growth for all species groups was on private

land (Table 10). 

Average annual removals of growing stock on

timberland totaled 18.2 million ft3/yr, or 13

percent of annual net growth (Table 11).

Eighty-five percent of annual removals

occurred within five species groups: black wal-

nut (4.2 million ft3/yr), select red oaks (3.3

million ft3/yr), select white oaks (3.2 million

ft3/yr), other eastern soft hardwoods (2.4 mil-

lion ft3/yr), and other red oaks (2.3 million

ft3/yr) (Table 11). The reported estimates may

not yet provide a true depiction of removals

because only two inventory panels have been

remeasured. The remeasurement of additional

panels will yield more definitive results.

Making up 16 percent of annual net growth,

average annual mortality of growing stock on

timberland was 23.1 million ft3/yr (Table 12).

Nearly 100 percent of total mortality was

among hardwoods. The other eastern soft

hardwoods group had the highest mortality at

11.9 million ft3/yr, or 51 percent of total mor-

tality (Table 12). Most of the mortality in the

other eastern soft hardwoods group is likely

due to a statewide outbreak of Dutch elm dis-

ease. The oak species groups accounted for 20

percent of total average annual mortality; with-

in oak species groups, select white oaks had

the highest mortality at 3.1 million ft3/yr

(Table 12). Oak mortality in Iowa is generally

caused by oak wilt and white oak decline.  

FOREST HEALTH
The following information about the

pathogens and insects affecting Iowa’s forests

was obtained from staff at the Iowa

Department of Natural Resources (DNR) and

the Forest Service’s Northeastern Area, State

and Private Forestry. Additional information

was gathered from the national Forest Health

Monitoring (FHM) program webpage

(http://fhm.fs.fed.us/), 2005 Insect and Disease

Conditions Report

(http://www.na.fs.fed.us/fhp/pcond/), and

Central States Forest Health Watch newsletter

(http://www.na.fs.fed.us/fhp/fhw/csfhw/).

Several issues of concern in 2005 are high-

lighted below. For more information on the

health of Iowa’s forests, contact the Iowa DNR.

5
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Dutch Elm Disease
Dutch elm disease (DED) continues to affect

the structure and health of Iowa forests. Aerial

surveys conducted along the Des Moines,

Iowa, Cedar, and Mississippi Rivers detected

DED on 1,362 acres in 27 counties in central

and western Iowa. The highest incidences

were in Black Hawk, Louisa, Clinton, and

Buchanan Counties. DED affects all species of

elm, but American elm is particularly suscepti-

ble; trees are often killed before reaching saw-

timber size, so maturing stands present a

future health risk. 

DED is caused by the fungi Ophiostoma ulmi

and O. novo-ulmi. Infected tree branches clog

water-conducting tissues in an attempt to stop

fungal growth and as a result, prevent water

from reaching the crown. Leaves then wilt and

die, causing tree death. The DED fungus is

spread to healthy trees in two ways. Long-dis-

tance dispersal occurs when elm bark beetles

pick up fungal spores in diseased trees and

carry them to healthy trees. Spores are

deposited as beetles feed in twig crotches or as

they bore through the inner bark and sap-

wood. Local spread occurs through root grafts,

which allow the fungus to readily move

between neighboring trees. For more informa-

tion on DED, see Haugen (1998) or

http://www.na.fs.fed.us/spfo/pubs/howtos/ht_d

ed/ht_ded.htm. 

Gypsy Moth 
Since its introduction to North America in

1869, gypsy moth has become widespread in

the Eastern United States. Its distribution

stretches south from Massachusetts to Virginia

and west to Wisconsin and Illinois (USDA

Animal and Plant Health Inspection Service

2006). A pest of numerous species of trees and

shrubs, including oaks, basswood, cotton-

wood, and willow, gypsy moth defoliates near-

ly 1 million acres a year (McManus et al.

1992). Iowa does not have an established

gypsy moth population, but concern is

increasing as recent surveys have identified

established moth populations in neighboring

Wisconsin. In response to the growing threat

of gypsy moth invasion, monitoring has been

intensified through the collaborative efforts of

the Iowa Department of Agriculture and Land

Stewardship, USDA Animal and Plant Health

Inspection Service, Iowa DNR, Eastern Iowa

City Foresters, and numerous volunteers. In

2005, approximately 5,000 insect traps placed

throughout the state yielded 4 moths. The

2005 trap catch represents a dramatic decrease

since the 2003 capture of 159 moths and the

fewest moths captured in Iowa in 16 years.

Decreases in the number of gypsy moth cap-

tured in Iowa are likely due to a combination

of environmental factors and the recent suc-

cess of the national “Slow the Spread” program

in Wisconsin and Illinois.

Oak Wilt
A significant contributor to oak mortality,

especially in southeastern Iowa, oak wilt has

been identified as the most serious disease

affecting Central States forests. All species of

oak are susceptible to oak wilt, but the disease

occurs more frequently and progresses more

rapidly in red oak species. Oak wilt is caused

by the fungus Ceratocystis fagacearum. As with

DED, the fungus enters the vascular system of

trees. In an attempt to block fungal growth,

the tree plugs water-conducting tissues, which

disrupts the translocation of water from the

roots to the crown. This disruption causes the

foliage to wilt and die. Rapid progression of

the disease results in tree mortality within a

year of initial infection. As there is no cure for

oak wilt, prevention and early detection are

important means of sustaining tree health. 

C. fagacearum can spread through root grafts

or be transported from a diseased tree to a

healthy tree by sap-feeding beetles carrying

fungal spores. Spread of the fungus through

the root system is inhibited by mechanically

breaking natural root grafts that have formed

between diseased and healthy trees. Overland

spread can be reduced by removing dead or

dying oaks before fungal mats, which contain

spores, are produced. Effective fungal mats

only form during the first spring following tree

death, and only if there is adequate moisture

in the bark; for this reason, dead trees should

be removed and treated before fungal mats

form. Standing dead trees left longer than 1

year can be left without posing further risk of

fungal spread. Injury and fresh pruning
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wounds attract sap-feeding beetles, so unnec-

essary pruning, and pruning between April 15

and July 1 should be avoided. Additional

information on the biology and control of oak

wilt can be found in O’Brien et al. (2000),

available at

http://www.na.fs.fed.us/spfo/pubs/howtos/ht_o

akwilt/toc.htm. 

White Oak Decline
In recent years there has been an increase in

the amount of mature standing-dead white oak

in northeastern Iowa woodlands. The cause of

this white oak decline and mortality has yet to

be identified. Researchers from the Iowa DNR

and the Forest Service are investigating this

decline complex. Aerial surveys conducted in

2005 revealed that the combined area affected

by white oak decline and oak wilt totaled

1,422 acres.

Sudden Oak Death
Phytophthora ramorum is the causal agent of

sudden oak death (SOD). Hosts of P. ramorum

include many species of oaks, Douglas-fir,

Rhododendron spp., and a variety of other trees

and shrubs. On oaks, P. ramorum causes bleed-

ing cankers along the stem. Cankered trees can

survive for several years after infection.

However, mortality occurs within weeks of the

onset of crown dieback (O’Brien et al. 2002).

SOD was identified in the United States in

1995. While transported via nursery stock to

states outside of the West Coast, established

populations of P. ramorum are known to occur

only in California and southwestern Oregon.

Because transportation of infected nursery

stock is a major threat to central and eastern

hardwood forests (O’Brien et al. 2002), the

Iowa DNR targeted nurseries that have

received California nursery stock that may

have been infected, and established transects

in forested areas to monitor for established

populations. All samples collected in Iowa

tested negative for the SOD pathogen. For

more information, please visit the California

Oak Mortality Task Force webpage, www.sud-

denoakdeath.org. 

Emerald Ash Borer
Emerald ash borer (EAB), an exotic inner

bark-boring beetle, was discovered in the

United States in 2002. From its introduction

point in southeastern Michigan, this insect has

spread throughout Lower Michigan and into

Ohio and Indiana; in 2006, during the writing

of this report, EAB was positively identified in

Maryland and northeastern Illinois. EAB

attacks and kills all species of ash, including

green, white, and black ash. Larval feeding

and gallery production in the phloem and

outer sapwood sever the flow of nutrients and

girdle the tree, causing tree death. Mortality

occurs within 1 to 3 years of initial infestation.

Since its discovery, EAB has killed millions of

ash trees. Natural spread of EAB has been

enhanced by human-assisted transportation of

infested firewood and nursery stock. Detection

monitoring programs for EAB were initiated in

Iowa in 2004. Continued in 2005, visual sur-

veys conducted in all 99 Iowa counties and

trap tree inspection failed to detect EAB. More

information about EAB can be found at

http://www.emeraldashborer.info.   

Invasive Plants
Invasive plant species continue to threaten the

health of Iowa forests. Garlic mustard, buck-

thorn, bush honeysuckle, and multiflora rose

are the state’s primary woodland invaders. In

the battle for limited resources, invasive

species often outcompete native plants and

thus achieve greater reproductive success.

Invasive species are a major concern because

they threaten overall ecological diversity and

alter natural communities. Efforts to monitor

the presence and severity of invasive species in

Iowa are under way.

SUMMARY
The area of Iowa timberland is increasing.

Growing-stock volume is also rising, having

nearly doubled since 1990. While Iowa forests

are reasonably healthy, the dispersal of exotic

insects and fungal pathogens continues to

threaten forest health. 
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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 following are sampling errors for the estimates

of statewide totals in this report. These sampling errors represent a 67-percent confidence inter-

val. 

Table Variable Estimate Sampling 
no. error

Percent

1 Area of forest land (thousand acres) 2,879 2.67

2 Area of timberland (thousand acres) 2,824 2.74

4 All-live volume on forest land (thousand ft3) 4,099,569 4.10

5 All-live volume on timberland (thousand ft3) 4,045,090 4.17

6 Growing-stock volume on timberland (thousand ft3) 3,114,499 4.84

8 Sawtimber volume on timberland (thousand board feet) 11,380,405 5.58

9 All-live aboveground biomass on timberland (thousand dry tons) 112,598 3.72

10 Growing-stock growth on timberland (thousand ft3/yr) 141,249 14.66

11 Growing-stock removals on timberland (thousand ft3/yr) 18,281 38.34

12 Growing-stock mortality on timberland (thousand ft3/yr) 23,179 18.88 

Inventory Methods
With the NRS-FIA annual inventory system,

about one-fifth of all field plots are measured

each year. The first annual inventory cycle was

completed in 2003. Measurements from the

2003 inventory were summarized in

Leatherberry et al. (2005); for a more detailed

analysis of the data see Leatherberry et al.

(2006). Each panel measured after 2003 rep-

resents a complete sample of the forest

resources of Iowa. Therefore, changes in esti-

mates of area, volume, and biomass can be

compared for 2003, 2004, and 2005. 

The 2005 Iowa forest inventory includes a

total sample of 6,067 plots over the entire

state from 2001 to 2005. All of the plots pro-

vide information for estimates of current con-

ditions (area, volume, and biomass), but only

the remeasured plots provide information for

estimates of change (growth, removals, and

mortality). 

Current estimates for growth, removals, and

mortality are based on remeasurement of plots

established in the first and second panels of

the annual inventory (1999 and 2000). Over

the next 3 years, the remaining panels will be

remeasured and estimates of change will be

annually updated with new measurements.

The smaller number of sample plots currently

available for estimation of change compo-

nents is reflected in the sampling errors pre-

sented in this report. Sampling errors for

growing-stock growth, removals, and mortali-

ty on timberland (14.66 percent, 38.34 per-

cent, and 18.88 percent, respectively) are

considerably higher than those for timberland

area and growing-stock volume on timber-

land (2.74 percent and 4.84 percent, respec-

tively). 

The annual inventory system includes new

remote sensing technology, and a new sam-

pling design and plot configuration. The

advent of remote-sensing technology has

allowed NRS-FIA to use classifications of

Multi-Resolution Land Characterization data

and other available remote sensing and GIS

products to stratify the total area of the state

and improve the precision of estimates.

Additionally, new algorithms have been used

to assign forest type and stand-size class to

each condition observed on a plot. These

algorithms are employed nationwide by FIA

to increase consistency among states. 
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Inventory Phases
The annual inventory system is based on a

three-phase inventory. In the first phase, classi-

fied satellite images are used to stratify the

state and aerial photographs are used to select

plots for measurement. The second phase

involves measuring of a traditional FIA suite of

mensurational variables (basic tree and stand

attributes), while the third phase focuses on

measuring a suite of variables related to forest

health. 

The only plots that could not be measured

were on: (1) private land where field personnel

were unable to obtain permission from the

owner to measure the field plot, and (2) plots

that were inaccessible because of a hazard 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
This inventory used a classification of satellite

imagery and ancillary data for stratification.

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 in a forest edge stratum. Pixels

within 60 m of the boundary on the nonforest

side were classified in a nonforest edge stra-

tum. In addition, all strata were divided into

public or private ownership based on informa-

tion available in the Protected Lands Database

(DellaSala et al. 2001). The estimated popula-

tion 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 measur-

ing 6,067 field plots throughout the state.

Current FIA precision standards for annual

inventories require a sampling intensity of one

plot for approximately every 6,000 acres for

phase 2 plots. FIA has divided the entire area

of the United States into nonoverlapping hexa-

gons, 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 an

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 most recent periodic inventory near-

est 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 proba-

bility sample; its measurement is funded by

the Federal government. Of the 6,067 phase 2

field plots measured for the 2005 annual

inventory, 618 plots contained forest land. 

The total federal base sample was systematical-

ly divided into five interpenetrating, nonover-

lapping 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 measure-

ment of each panel of plots can 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 photointerpreters using aerial photos

or digital orthoquads.

Phase 3
One of every 16 phase 2 plots is also a phase 3

plot. Using a sampling intensity of one plot for

approximately every 96,000 acres, phase 3

plots are measured with the full suite of FHM

vegetative and health variables (Mangold

1998) collected as well as the full array 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 vegeta-

tion; ground cover; soils; and other variables.

The five panels of measurements that make up

this inventory include 374 phase 3 plots, of

which 40 contained forest land.
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The new national FIA plot configuration (fig.

5) was first used for data collection in Iowa in

1999, the first annual inventory year, and will

continue to be used in subsequent years. The

national plot configuration requires mapping

forest conditions on each plot.

The overall plot layout for the new configura-

tion 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 sub-

plots 2, 3, and 4 are 0, 120, and 240 degrees,

respectively, from the center of subplot 1.

Trees with a d.b.h. 5 inches or larger are meas-

ured on a 24-foot-radius (1/24-acre) circular

subplot. All trees with a d.b.h. 1 inch or larger

but less than 5 inches 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. Seedlings (trees less than 1 inch

in d.b.h. and at least 6 inches tall for softwood

species and 12 inches tall for hardwood

species) are counted but not individually

measured on this same microplot. Forest con-

ditions on all subplots are recorded. Factors

that differentiate forest conditions are changes

in forest type, stand-size class, land use, own-

ership, and density. Each condition that occurs

anywhere on any subplot is identified,

described, and mapped if the area of the con-

dition meets or exceeds 1 acre in size. 

Field plot measurements are combined with

phase 1 estimates in the compilation process

and table production. The number of tables

presented here is limited. However, other tab-

ular data can be generated at

http://nrs.fs.fed.us/fia/data-tools/mapping-

tools/default.asp. 

For additional information, contact: 

Program Manager, Forest Inventory and

Analysis, Northern Research Station, 1992

Folwell Avenue, St. Paul, MN 55108 or Bureau

Chief of Forestry, Iowa Department of Natural

Resources, Bureau of Forestry, Wallace State

Office Building, 502 East 9th Street, Des

Moines, IA 50319-0034

(http://www.iowadnr.com).
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2007. Iowa’s forest resources, 2005. Resour. Bull. NRS-14. Newtown Square, PA: U.S.

Department of Agriculture, Forest Service, Northern Research Station. 31 p

Report presents Iowa’s annual inventory results for 2005. Estimates show that Iowa has

more than 2.8 million acres of forest land. Total live-tree volume on forest land is 4.0 bil-

lion cubic feet (ft3). Ninety-eight percent of forest land is classified as timberland.

Oak/hickory is the predominant forest-type group, representing 54 percent of timberland

area. Growing-stock volume has risen to an estimated 3.1 billion ft3. Live-tree aboveground

biomass is 112 million dry tons. In general, Iowa’s forests are healthy. However, diseases,

including white oak decline and Dutch elm disease, and the threat of invasion from exotic

species such as emerald ash borer and nonnative plants are a concern when assessing the

health of Iowa’s forests.

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