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Wisconsin’s Forest Resources in 2003

The North Central Research Station’s Forest

Inventory and Analysis (NCFIA) program, in

partnership with the Wisconsin Department of

Natural Resources (DNR), began fieldwork for

the sixth inventory of Wisconsin’s forest

resources in 2000. This initiated a new annual

inventory system in which one-fifth of the field

plots (considered one panel) in the State are

measured each year. A complete inventory

consists of measuring and compiling data for

five panels. Once all five panels have been

measured, plots in each panel will be

remeasured approximately every 5 years.

For example, the plots measured in Wisconsin

in 2000 will be remeasured in 2005.

In 2003, fieldwork continued with the

measurement of the fourth panel of the sixth

inventory. The sixth inventory of Wisconsin’s

forest resources will be complete in 2004.

However, because each year’s panel is a

systematic sample of the State’s forest and

timely information is needed about Wisconsin’s

forest resources, estimates have been prepared

from data gathered in the first 4 years of the

sixth inventory. Data and statistics prepared for

this report represent 80 percent of the field plots

(or four panels) for the complete inventory and

are a combination of the first, second, third, and

fourth panels. Because of the limited number of

field plots measured, the data in this report

should be used with caution. The estimates

contained in this report are subject to change

when the data from the fifth annual panel are

incorporated with the results from the first four

panels. Results presented are estimates based

on sampling techniques. The precision of the

estimates will increase and additional data will

be released when the final annual inventory is

completed in the fifth year.

Reports of previous inventories of Wisconsin

are dated 1936, 1956, 1968, 1983, and 1996.

Data from new inventories are often compared

with data from earlier inventories to determine

trends in forest resources. However, for the

comparison to be valid, the procedures used in

the two inventories must be similar. As a result

of our ongoing efforts to improve the efficiency

and reliability of the inventory, several changes

in procedures and definitions have occurred

since the last inventory of Wisconsin in 1996

(Schmidt 1998). While these changes have little

impact on statewide estimates of forest area,

timber volume, and tree biomass, they may

have significant impact on plot classification

variables such as forest type and stand-size

class. Some of these changes make it inappro-

priate to directly compare portions of the 2003

data with data published for 1996.

RESULTS

Area

The total land area of Wisconsin is 34.8 million

acres. About 46 percent or 16.0 million acres

were forested in the fifth inventory (Schmidt

1998). Forest land area has remained relatively

stable at about 15.9 million acres since 1996.

Timberland area, forest land that is capable of

growing at least 20 cubic feet of industrial wood

per acre at the culmination of mean annual

increment and that is not reserved by statute

from timber harvest, decreased slightly (fig. 1).

The sampling errors associated with both the

1996 and 2003 estimates indicate that this

decrease may not be statistically significant. In

other words, the difference between these two

estimates may be due to sampling variation rather

than an actual physical change. As additional

data are collected, the precision of estimates

made from the annual inventories will increase.



Figure 1.—Area of
timberland in
Wisconsin by
inventory year.
The vertical line at
the top of each bar
represents the
sample error
associated with
each inventory.
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Figure 2.—Area
of timberland in
Wisconsin in
1996 and 2003
by forest type
group. The
vertical line at
the end of each
bar represents
the sample error
associated with
each inventory.
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Covering more than 4.3 million acres in 2003, the

maple/beech/birch forest type group remains the

dominant forest type group in the State (fig. 2).

Together, hardwood forest types have decreased by

about 373 thousand acres since the 1996 inventory.

The timberland area of softwood forest types has

increased by almost 208  thousand acres since 1996.

Since 1996, the area of timberland owned by private

individuals and corporations has decreased by about

436 thousand acres while the area under public

control has increased by about 366 thousand acres

(fig. 3). Despite this change, about 69 percent of

Wisconsin’s timberland is privately owned.

The timberland area occupied by the seedling-

sapling stand-size class has decreased by 32 percent

since 1996 (fig. 4). The area occupied by the pole-

timber stand-size class remained stable, while the

area occupied by sawtimber increased by 31 percent.

While the changes in the timberland area occupied

by the different stand-size classes and forest type

groups seem dramatic, it is important to note that

the procedures used to determine these important

attributes have changed since the 1996 inventory.

As additional panels of annual data are collected and

current procedures are used to update the 1996

estimates, comparisons and trends will become

clearer.

Figure 4.—Area
of timberland in
Wisconsin by
stand-size class
and inventory
year. The vertical
line at the top
of each bar
represents the
sample error
associated with
each inventory.

Figure 3.—Area
of timberland in
Wisconsin by owner
category. The vertical
line at the top of each
bar represents the
sample error associated
with each inventory.0
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Figure 5.—Growing-
stock volume in
Wisconsin by
inventory year.
The vertical line at
the top of each bar
represents the
sample error
associated with
each inventory.

Volume

In previous inventories, the volume of all live

trees greater than 5.0 inches diameter at 4.5 feet

above the ground (d.b.h.) on timberland was

classified and reported as growing stock and cull.

The board-foot volume of growing-stock trees

exceeding minimum size requirements—9.0

inches d.b.h. for softwoods and 11.0 inches d.b.h.

for hardwoods—was classified as sawtimber.

Analyses focused on growing-stock and sawtimber

volumes. The volume of all live trees on reserved

and other forest land was not reported. With an

increased interest in FIA data to address

questions about wildlife habitat, soil and water

protection, aesthetics, and other important forest

values, greater importance has been placed on

the live tree volume on all forested land. In 2003,

the volume of all live trees on forest land in

Wisconsin was 21.9 billion cubic feet. However,

previous inventories focused on growing-stock

and sawtimber volume on timberland. For this

reason, trend comparisons for this report

consider only growing-stock or sawtimber

volume on timberland.

In 2003, the volume of growing stock on

timberland in Wisconsin was 19.4 billion cubic

feet (fig. 5). Hardwood species accounted for

74 percent of the growing-stock volume and

66 percent of the sawtimber volume (fig. 6).

The cottonwood and aspen hardwood species

group had the greatest growing-stock volume

while the select red oak group had the largest

sawtimber volume.

The growing-stock volume of softwood species

totaled 5.1 billion cubic feet in 2003. Eastern

white and red pines accounted for 51 percent of

the softwood growing-stock volume and 61

percent of the softwood sawtimber volume.

Biomass

Biomass, the aboveground weight of live trees

1.0 inch d.b.h. and larger on timberland, is an

important estimate used to address questions

related to wildlife habitat, carbon sequestration,

wood fiber availability for fuel, and other

important values. The aboveground weight of

tree biomass on timberland in Wisconsin was

estimated at over 590 million dry tons.
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Figure 6.—Sawtimber
volume in Wisconsin
by inventory year.
The vertical line at
the top of each bar
represents the sample
error associated with
each inventory.
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Eighty-two percent of the total biomass was in

hardwood species while softwood species

accounted for 18 percent. Fifty-seven percent

of the total biomass was in the boles of growing-

stock trees. Private lands accounted for 70

percent of the total biomass in Wisconsin while

public lands contained 30 percent.

Figure 7.—Average
annual net growth
and average
annual removals,
Wisconsin,
1996–2002.

Growth, Removals, and Mortality

The three components of change (growth,

removals, and mortality) provide trend

information that helps describe forest changes

between inventories (fig. 7). Insects, pathogens,

weather, and fire damage Wisconsin’s forests

each year. The following are among the most

serious threats.
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Gypsy Moth

In 2003, gypsy moth populations in eastern and

central Wisconsin continued the steady increase

observed in these areas since 2000. Outbreaks

caused moderate to heavy defoliation over

65,000 acres in 2003, up from 24,000 acres in

2002. The intensity and extent of defoliation

were reduced in last year’s hotspot, Marinette

County (13,000 acres down from 33,000), in

part due to poor egg survival. Populations were

up dramatically in western Waupaca, eastern

Portage, and adjoining areas of Waushara

Counties and accounted for about 40,000 acres

of defoliation during 2003. The acreage treated

by the suppression program reflects the gypsy

moth population incease. In 2003, 26,000 acres

were treated compared to 6,000 acres in 2002.

Spray treatments prevented defoliation in all but

2 of the 177 treatment blocks.

Results of the trapping program indicate that

further increases in the caterpillar population

and their defoliation are expected in the central

counties of Shawano, Portage, Waupaca, and

Waushara in 2004. Florence, Forest, and

Langlade Counties may have pockets of

defoliation. In Marinette and Oconto Counties,

trap catch numbers are still high, and we can

expect defoliation but probably in areas that

previously had not been heavily defoliated.

Populations of gypsy moth in Waushara and

Washington Counties are uniformly high, and

we can expect defoliation in many communities

and wooded areas in 2004. The numbers in

Milwaukee, Kenosha, and Racine have declined

and may indicate that the populations there are

beginning to collapse.

Forest Tent Caterpillar

The outbreak of the forest tent caterpillar in

northern Wisconsin is finally over. There was

virtually no defoliation in the northwest and

only a few scattered pockets in northeastern

Wisconsin. We did, however, have pockets with

very high populations of friendly flies

(Sarcophaga aldrichi). These flies, which

parasitize cocoons of the forest tent caterpillar,

stayed numerous in areas that had high

caterpillar populations in 2002, especially in

parts of Douglas, Bayfield, and Florence

Counties. Despite the current abundance,

populations are down significantly from 2002.

These populations will drop even further in

2004 as a result of the steep decline in the

numbers of forest tent caterpillars in 2003.

Twolined Chestnut Borer

Despite the demise of the forest tent caterpillar,

we continued to have associated damage to our

oaks caused by the twolined chestnut borer.

Larvae of this insect feed on trees’ conductive

tissues, causing top dieback and eventual

mortality. Infested trees will show browning of

leaves and top dieback, which progresses

downward. Mortality was observed throughout

northern Wisconsin, particularly in Bayfield,

Douglas, Sawyer, and Vilas Counties. Damage

was heaviest, however, in the Lake Nebagemon

and Iron River areas.

This native woodborer is a secondary pest and

usually attacks only stressed or weakend trees.

Several years of heavy defoliation by the forest

tent caterpillars and hot and dry summers have

been major factors in recent outbreaks. Damage

appeared to be most severe in areas where heavy

defoliation by the forest tent caterpillar was

observed in 2002. Given the dramatic recent

decline in forest tent caterpillar numbers, we

expect to see a respective drop in mortality

caused by the twolined chestnut borer.

Oak Tip Flagging

Many black and pin oak trees had brown leaves

at the tips of their branches during the summer

of 2003. Though wilted and browned, the leaves

were still attached to the tree. This tip flagging

was observed scattered throughout the tree and

usually within 12 inches of the tip of a twig.

There were two common causes of this leaf

flagging: the fungus Botryosphaeria quercuum

and one of several scale insects including

Kermes species. Twigs infected with

Botryosphaeria quercuum had blackened bark,

were cracked, and had dark streaks underneath

the bark. Damage caused by this fungus

typically does not extend more than 6 inches
6



down the twig, and should not seriously harm

the health of the tree. This problem occures

cyclically and usually lasts only a year or two.

Several different types of scale insects were

found on affected twigs, but the Kermes scale

was most common. Female Kermes scales are

light brown and globular, immobile, and often

clustered near buds of a twig or branch. These

scales feed on sap, causing a loss of plant vigor

and growth as well as twig dieback. While a

heavy infestation may cause young trees to be

stunted or deformed, natural enemies are

usually plentiful and control is not necessary.

Bronze birch borer

Dieback and mortality of birch were also

noticed in Lincoln, Oneida, and Vilas Counties.

The bronze birch borer infested many of these

trees. Adult beetles primarily attack birches that

are weakened or stressed by drought, old age,

insect defoliation, soil compaction, or a stem or

root injury. Attacked birches in northern

Wisconsin were weakened by repeated years of

heavy defoliation by the forest tent caterpillar.

As with the twolined chestnut borer, the drop in

forest tent caterpillar populations after 2002 will

probably mean increased survival of birches.

Oak Wilt

More oak wilt pockets were found during the

summer of 2003 in Spread Eagle, Florence

County. All of the new sites were located within

1 mile from the sites that were detected in

1999. The presence of oak wilt in Florence

County was first confirmed in 1999. Barron

County sustained its first confirmed report of

oak wilt in 2002. Approximately 10 trees in a

wooded residential lot on the west shore of

Prairie Lake showed symptoms of oak wilt.

Tubakia Leaf Disease

A leaf disease caused by the fungus Tubakia

dryina has recently been observed infecting bur

and white oak throughout southern Wisconsin.

Bur oaks are more commonly infected; white

oaks are only occasionally infected. This disease

has been observed on an annual basis for many

decades but has increased in incidence and
7

severity since 1999. Infected bur oaks have

been observed throughout southern Wisconsin

and as far north as Portage County. Symptoms

first appear in late July and consist of small,

necrotic spots on leaves in the lower crown.

Throughout August, spots expand, coalesce,

and can eventually turn the whole leaf brown.

Infected trees often have full crowns of

shriveled, necrotic leaves in middle to late

August. Bur oaks on a wide variety of sites and

of all ages have been infected. Bur oaks that are

already under stress from drought or compac-

tion are showing signs of dieback. Samples

collected from declining trees have revealed the

presence of the twolined chestnut borer. If these

high levels of infection continue, further

pressure by the twolined chestnut borer is

expected, which could lead to mortality.

Emerald Ash Borer

Forest health specialists from the Lake States are

concerned about an exotic insect, the emerald

ash borer (EAB). This insect has not been

detected in Wisconsin but is present in

Michigan. Discovered in Michigan in May

2002, EAB is native to Asia. It is suspected that

EAB was initially introduced on material that

came into the Detroit International Airport,

although other introduction sites are possible.

EAB was likely introduced at least 5 years prior

to the actual discovery. Since the initial

discovery in southwestern Michigan where 13

counties are now under quarantine, EAB has

also been found across the border in Ohio and

in Windsor, Ontario, Canada. There are some

additional spot infestations at a few nurseries in

Michigan, in Hicksville, Ohio, which is near the

Indiana border, and at a nursery in Maryland

where the trees came from Michigan.

All species of ash native to Wisconsin including

black, green, and white are hosts for this insect.

The adult is a small brilliant green beetle about

the same size as a bronze birch borer. In

Michigan the adults are pesent from the end of

June to the first week in August. The emergence

hole is obviously D-shaped, about 3–4 mm in

diameter. Two D-shaped exit holes easily fit on
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the top surface of a pencil eraser. Adults can lay

up to 90 eggs and fly about 3 miles a day to find

the perfect tree with the perfect spot for each

separate egg. Upon hatching, the tiny larvae

bore under the bark and begin feeding in the

cambium of the tree.

The larvae feed in a winding serpentine pattern,

eventually reaching 1 to 11/2 inches in length.

Adults may emerge after a single year of feeding

but sometimes require 2 years to complete

development. The mature larvae have segments

that appear to be bell-shaped. The larvae will

bore just into the sapwood to create a pupal

chamber prior to emerging as adults.

Large numbers of larvae can be found in a

relatively small area of cambium. Their feeding

disrupts the water and food conducting ability

of the tree, causing decline and death. At low

population densities the larvae act like twolined

chestnut borers or bronze birch borers, but at

high population densities they can act like bark

beetles, seeming to mass attack a tree and

significantly damaging the cambial layer. Larvae

will feed on all species of ash, but in Michigan

they appear to be killing green ash and all green

ash cultivars more easily than they are killing

white ash. It is not known at this time whether

white ash is showing some resistance, is less

attractive to the beetle, or can tolerate more

damage than green ash before showing decline.

EAB in Michigan is infesting both urban trees

and forest trees but shows a slight preference for

open-grown sun-warmed trees.

In 2004, the forest health program will be

conducting a survey of Wisconsin’s State parks

and forests. These areas are at a high risk for

introduction of this insect because it is most

likely to enter the State via infested firewood.

A statewide coordinated effort is also underway

to survey nurseries and communities at high

risk. Other agencies involved include the

Wisconsin Department of Agriculture, Trade

and Consumer Protection, USDA Forest Service

and Animal Plant Health Inspection Service,

and the University of Wisconsin.

Ash Yellows (phytoplasma)

Ash yellows, a disease caused by a phytoplasma,

was confirmed in 2003 in Jefferson and Dodge

Counties. Confirmation of infection was based

on the presence of brooms along the lower

portion of the infected trees’ stems. Ash yellows

is now confirmed in 13 counties. This disease is

typically more common in urban settings or in

woodlots bordering agricultural fields.

Jack pine budworm

In the summer of 2003, moderate defoliation by

the jack pine budworm was observed in

northern Wisconsin. Approximately 1,500 acres

were defoliated in Burnett and Washburn

Counties, with small pockets of defoliation in

Lincoln, Oneida, and Vilas Counties. Larval and

pupal surveys also detected a rapid increase in

the jack pine budworm population in these

areas. Given favorable weather conditions, we

should expect more widespread defoliation in

2004 and possibly a full-scale outbreak in 2005.

Populations are also increasing in Adams, Clark,

Eau Claire, Jackson, Juneau, and Monroe

Counties. Based on egg mass counts, we expect

to see light defoliation in Adams and Monroe

Counties; light to moderate defoliation in Clark,

Jackson, and Juneau Counties, and light to

heavy defoliation in Eau Claire County in 2004.

A small jack pine stand in Marathon County

suffered heavy defoliation this past summer.

Jack pine budworm is native to North America

and its population periodically reaches outbreak

levels. the last major outbreak of budworm in

Wisconsin occured in the early 1990s. Larval

feeding of needles can cause growth loss, top

kill, and tree mortality. Stands older than 45

years growing on very sandy sites or under

stressed conditions due to overstocking or

drought are particularly vulnerable to damage.

In general, 1 year of heavy defoliation can cause

mortality in 5 percent of trees and top dieback

in another 10 to 15 percent. With 2 consecutive

years of heavy defoliation, mortality of up to 25

percent of trees and top dieback in another 50

percent may occur.
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Annosus Root Rot

In 2003 one additional county, Dunn, was

confirmed to have Annosum root disease.

This brings the total number of counties with

annosum to 11: Adams, Buffalo, Dunn, Green,

Iowa, La Crosse, Marquette, Richland, Sauk,

Trempealeau, and Walworth. In Wisconsin,

Annosum root disease has been observed

primarily in red pine plantations, occasionally

in white pine, and once attacking an individual

jack pine. The primary mode of infection for

Annosum root disease is through freshly cut

stumps. Spores land on the stump, germinate,

and grow through the root system to adjacent

healthy trees, causing a pocket of mortality.

Tamarack mortality

Thousands of acres of dead 80-year-old

tamaracks were observed in the Sheboygan

Marsh in northwest Sheboygan County. Eastern

larch beetle was observed on the trees.

Apparently healthy trees were found scattered

among dead ones. There was no evidence of

bark beetles, needle feeders (including larch

sawfly, larch casebearer, or gypsy moth), or

fungal infection. Earlier in the year, the water

level in the marsh had been lowered to manage

weeds. Given the large area of tamarack death

and decline, this may have been a key factor in

tree mortality.

Soil moisture deficit affects forest health

In 2003, the most significant factor affecting

the health of Wisconsin’s forests was the severe

deficit of precipitation. Soil moisture levels

affect whether or not numerous other injurious

agents are successful in infesting and killing

trees. Bark beetles, Sphaeropsis shoot blight,

canker and collar rot, twolined chestnut borer,

Armerillia root disease, and numerous canker-

causing organisms are all favored by low soil

moisture. For the past 3 years, parts of

Wisconsin have suffered from very dry periods

in July and August. This is particularly a

problem for hardwoods that are attempting to

re-foliate following defoliation by forest tent

caterpillar or gypsy moth. In 2003, the most

destructive impact of the lack of moisture

occured on oaks in northern Wisconsin, where

low moisture levels resulted in elevated

mortality caused by the twolined chestnut

borer. Many of these trees had reduced levels

of carbohydrates in their roots as a result of

defoliation by the forest tent caterpillar. In

addition to oak dieback and mortality, increased

mortality in first year plantings and premature

coloration and leaf drop by paper birch and

basswood were observed.

It is premature to make widespead predictions

of long-range effects on the forest. Many areas

of the north received substantial rainfall in mid-

September yet October turned dry once again.

An average or above average snowfall coupled

with an average to wet spring would aid in

replenishing ground water levels. Land manag-

ers should be alert to the potential continued

impacts on oak and birch. These species need

average or above soil moisture to return to full

health and fend off the twolined chestnut borer

and bronze birch borer. There were no signifi-

cant outbreaks of pine bark beetle reported in

2003. Mortality of seedling and sapling red and

jack pine started to occur in late October and

early November in western and northwestern

Wisconsin. This mortality is related to the dry

fall weather and infection by Sphaeropsis sapinea

shoot blight and canker.

Summary

The forest resources in Wisconsin appear to be

in good condition. As additional data become

available from ensuing annual inventories, a

clearer picture of the direction of Wisconsin

forests will emerge. Additional data related to

Wisconsin inventories in 1996 and 1983 are

available at:

http://www.ncrs2.fs.fed.us/4801/FIADB/

index.htm
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APPENDIX

Inventory Methods

Wisconsin’s Forest Resources in 2002 (Vissage

2002) provides a full description of the

annualized inventory methods for Wisconsin.

Since the 1996 inventory of Wisconsin, several

changes have been made in the NCFIA inven-

tory methods to improve the quality of the

inventory as well as meet the increasing

demands for timely forest resource information.

The most significant change between the

inventories has been the change from periodic

to annual inventory systems. Historically, the

NCFIA inventoried each State on a cycle that

averaged about 15 years. However, the need for

timely and consistent data across large regions,

combined with national legislative mandates,

resulted in NCFIA’s implementation of an

annual inventory system. The annual inventory

system began in Wisconsin in 2000. With the

NCFIA annual inventory system, approximately

one-fifth of all field plots are measured in any

single year. After 5 years, the entire inventory

will be completed. After the initial 5-year

period, NCFIA will report and analyze results as

a moving 5-year average. For example, NCFIA

will be able to generate inventory results for

2000 through 2005 or for 2001 through 2006.

While there are great advantages for an annual

inventory, one difficulty is reporting on results

in the first 4 years. With the 2003 inventory,

only 80 percent of all field plots have been

measured. Sampling error estimates for the

2003 inventory are 0.65 percent for timberland

area, 1.22 percent for growing-stock volume,

4.56 percent for average annual net growth of

growing stock, 5.91 percent for average annual

mortality of growing stock, and 8.35 percent for

average annual removals from growing stock.

Thus, caution should be used when drawing

conclusions based on this limited data set. As

ensuing measurements are completed, we will

have additional confidence in our results

because of the increased number of field plots

measured. As each measurement year is

completed, the quantity and quality of the

results will expand.

Other significant changes between inventories

include new remote sensing technology, a new

field plot configuration and sample design, and

additional remotely sensed and field data. The

use of new remote sensing technology since the

previous inventory has allowed NCFIA to use

computer-assisted classifications of Multi-

Resolution Land Characterization (MRLC) data

and other available remote sensing products to

stratify the total area of the State and to improve

estimates. Previous inventories used manual

interpretation of aerial photographs to stratify

the sample.

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 nationwide by FIA 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 1996 inventory when it is

updated. This will be done so that changes in

forest type and stand-size class will reflect

actual changes in the forest and not changes

due to algorithms. The list of recognized forest

types, groupings of these forest types for

reporting purposes, models used to assign

stocking values to individual trees, definition of

nonstocked (stands with a stocking value of less

than 10 percent for all live trees), and names

given to the forest types changed with the new

algorithms. As a result, comparisons between

the published 2000-2003 results and those

published for the 1996 inventory may not be

valid. For additional details about algorithms

used in both inventories, please contact NCFIA.
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Sampling Phases

The 2003 Wisconsin survey was conducted in

three phases. The first phase used satellite

imagery to stratify the State and aerial photog-

raphy to select plots for measurement. The

second phase measured the traditional suite of

mensurational variables, and the third phase

focused on a suite of variables related to the

health of the forest.

The only land that could not be sampled was

private land where field personnel could not

obtain permission to measure a phase 2 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

made the necessary adjustments to account for

sites where access was denied or hazardous.

Phase 1
The Wisconsin inventory used a computer-

assisted classification of satellite imagery 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 of the boundary on the

forest side were classified as forest edge and

pixels within 60 m of the boundary on the

nonforest side were classified into the nonforest

edge stratum. An overlay of all national forest

land was used to identify all lands owned by

the Chequamegon and Nicolet National Forests.

These national forest lands were treated

separately but were also stratified into the

above four strata. Stratification and estimation

were conducted at the State level for national

forest lands and at the FIA Inventory Unit level

for other lands. In the national forest stratum,

forest and forest/nonforest strata were combined.

Phase 2
Phase 2 of the inventory consisted of the

measurement of an annual sample of field plots

in Wisconsin. Current FIA precision standards

for annual inventories require a sampling

intensity of one plot for approximately every

6,000 acres. FIA has established a grid that

divides the entire United States into

nonoverlapping hexagons, each of which

contains 5,937 acres (McRoberts 1999). A grid

of field plots was established by selecting one

plot from each hexagon based on the following

rules: (1) if a Forest Health Monitoring (FHM)

plot (Mangold 1998) fell within a hexagon, it

was selected as the grid plot; (2) if no FHM plot

fell within the hexagon, the existing NCFIA plot

nearest the hexagon center was selected as the

grid plot; and (3) if neither FHM nor existing

NCFIA plots fell within the hexagon, a new

NCFIA grid plot was established near the

hexagon center (McRoberts 1999). This array of

plots is designated the Federal base sample and

is considered an equal probability sample; its

measurement in Wisconsin is funded by the

Federal government. In 2003, two additional

plots were established and measured in each

hexagon. In 2000–2002 a single additional plot

was established and measured in each hexagon.

The measurement of this intensified sample was

funded by the State of Wisconsin.

The total Federal base sample was systemati-

cally divided into five interpenetrating, non-

overlapping subsamples or panels. Each year

the plots in a single panel are measured and

panels are selected on a 5-year, rotating basis

(McRoberts 1999). For estimation purposes, the

measurement of each panel of plots may be

considered an independent random sample of

all land in a State. Field crews measured

vegetation on plots forested at the time of the

last inventory and on plots classified as forest

by trained photointerpreters using aerial photos

or digital orthophotoquads.

Phase 3
NCFIA has two categories of field measure-

ments—phase 3 (formally FHM plots) and

phase 2 field plots. Both types of plots are

systematically distributed both geographically

and temporally. Phase 3 plots are measured

with the full array of FHM vegetative and health

variables as well as the full suite of measures

associated with phase 2 plots. Phase 3 plots

must be measured between June 1 and August

30 to accommodate measurement of nonwoody
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understory vegetation, ground cover, soils, and

other variables. We anticipate that in Wisconsin

the complete 5-year annual inventory will

include about 160 phase 3 plots. On the

remaining plots, only variables that can be

measured throughout the entire year are

collected. In Wisconsin, the complete 5-year

annual inventory is expected to include more

than 6,500 phase 2 forested plots. In the 2002/

2003 field season, inventory measurements

were made on 1,657 timberland, 5 other forest

land, 9 reserved forest land, and 2,272

nonforest plots.

The national FIA 4-point cluster plot

configuration (fig. 8) was first used for data

collection in Wisconsin in 2000 and will be

used in subsequent years. The national plot

configuration requires mapping of all forest

conditions found at each plot. Due to the small

sample size each year, precision associated with

components of change such as mortality will be

relatively low. Consequently, we will report

estimates of components of change only after

multiple annual panels have been measured.

Even then, we anticipate that estimates of change

will be limited in detail. When the complete

annual inventory has been implemented in

2004, the full range of change estimates will be

available.

The overall plot layout for the new configuration

consists of four subplots. The centers of

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

the center of subplot 1. The azimuths to

subplots 2, 3, and 4 are 0, 120, and 240

degrees, respectively. The center of the new plot

is located at the same point as the center of the

previous plot if a previous plot existed within

the sample unit. Trees with diameter at breast

height (d.b.h. or 4.5 feet above ground level)

5.0 inches and larger are measured on a 24-foot

radius (1/24 acre) circular subplot. All trees less

than 5.0 inches d.b.h. are measured on a 6.8-

foot radius (1/300 acre) circular microplot

located 12.0 feet due east of the center of each

of the four subplots. Forest conditions that

occur on any of the four subplots are recorded.

Factors that differentiate forest conditions are

1

2

34
Plot

center

MAGNETIC

N

changes in forest type, stand-size class, land

use, regeneration status, reserved status,

ownership, and density. Each condition that

occurs anywhere on one of the subplots is

identified, described, and mapped if the area of

the condition 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

generated from a single year’s data is limited.

However, as additional annual inventories are

completed, the number of tables will increase

until year 5, when all statewide inventory

summary tables will be available in both

printed and electronic formats.

For additional information, contact:

Program Manager

North Central Research Station

Forest Inventory and Analysis

1992 Folwell Ave.

St. Paul, MN  55108

Or

State Forester

Wisconsin Department of Natural Resources

Division of Forestry

101 S. Webster Street

Madison, WI 53707

Figure 8.—Current NCFIA field plot design.
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to come begins with everyday choices about natural resources. The North Central
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informed choices. That’s how the science we do enhances the quality of people’s

lives.
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