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Foreword

ForestInventoryand Analysis(FIA) is d continuingendeavoras mandatedby
the Forestand RangelandRenewableResourcesPlanningActof 1974, which
was precededbythe McSweeney-McNaryForestResearchAct of 1928. The

. _ objectiveof FIA is to periodicallyinventorythe Nation'sforest landto deter-
mine its extent, condition, and volume of timber, growth, and depletions. Up-

' to-date resource informationis essential for framing intelligentforest policies
• and programs. USDA Forest Service regional experiment stations are re-

.sponsible for conducting these inventories and publishing summary reports for
individual States. The North Central Forest Experiment Station is responsible
for Forest Inventory and Analysis work in Illinois, Indiana, Iowa, Kansas,
Michigan, Minnesota, Missouri, Nebraska, North Dakota, South Dakota, and
Wisconsin.
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Wisconsin'sForest Statistics, 1987:
An InventoryUpdate
W. Brad Smith and Jerold T. Hahn

J

, Update Highlights • Mortalitydeclinedfrom 1.0 percentof inventory• in 1982 to 0.6 percentin 1986. Much of the
, Timberiand decline is attributed to increased management

• Timberland area declined from 14.8 million acres reflectedby the update.
in 1983 to 14.7 million acres in 1987, a loss of less
than 1 percent. The growth processor used in this study does not

accommodate catastrophic mortality. Therefore,

• Maple-basswood is still the dominant forest type the volume estimate of balsam fir and elm could
• with 4.0 millionacres or 27 percentof Wisconsin's be overstatedinthisreport. However, becauseof

1987 timberlandarea. the declinein Dutchelmdiseaseand the spruce
budwormpopulation,we feel that the volume

• The area of jack pine foresttype declined3.1 estimatespresentedforthese speciesare usable
as printed.percentto 530,000 acres as the passivemanage-

mentof this type tookits toll. Removals

• Redpine is stillthe mostpopularplantation • Growing-stockremovalshaverisensharply
speciesas shownbythe 22,000-acre gain inthe since1982, climbingfrom 285 millioncubic feet
red pine foresttype since 1983. to 329 millioncubicfeet annuallyin 1986.

Majorindustrialexpansioninthe waferboard
TimberVolume and pulp industryin northernWisconsinis

, Growing-stockvolumein 1987 is 16.5 billioncubic primarilyresponsiblefor the increase.
_ ' feet, 7 percent higherthan the 15.4 billioncubic

feet reportedin 1983. • Aspengrowthandremovalsin Wisconsinhave
' reachedparity. As older unmanaged stands of

• Average growing-stock volume per acre in 1987 aspen convert to more tolerant forest types,
was 1,120 cubic feet, compared with 1,046 cubic losses in aspen species have occurred.
feet in 1983.

' Biomass

• Sawtimbervolumetotaled39.5 billionboardfeet in
1987 up 13 percentfrom 1983. • Tree biomasstotaled948 milliongreentons in

' 1987. Of thisvolume, 74 percent is in growing-

NetGrowth ' stocktrees, 13 percent is inculltrees, and 13
• percentis intrees less than5 inchesd.b.h.

, Annualnet growthincreasedfrom33 cubicfeet
• • The average greenweight per cubicfoot

per acre per year in 1982 to 39 cubicfeet in 1986. (includingbark)for softwoodspecieswas 45
pounds;the averagefor hardwoodswas 53

W. Brad Smith andJerold T. Hahn are Principal pounds.
Mensurationistswiththe NorthCentral Forest

. EXperimentStation,St. Paul, MN.
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Background ResourcesPlanningAct of 1974. The tables
providedata by forestsurveyunit(fig. 1) and

Tree growthmodelsdevelopedat the NorthCentral i;epresentthetimberlandbase as of January 1,
ForestExperimentStation have made itpossible 1987. The term "update,"as it is used here, is an
forthe ForestInventoryand Analysis(FIA)work estimateof currentforest statisticsderivedby
unitto update inventorydata to estimatethe modelingthe dynamicchangein a forest froma
currentresource. The purposeof this reportis to knowntime inthe past. The majorcomponentsof
presentupdated statisticsfor the State of Wiscon- thischangeare land change,growth,mortality,
sinthat Willbe used forthe 1990 assessment regeneration,and removals.
requiredbythe Forestand RangelandRenewable
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Figure 1.--Forest inventory units in Wisconsin.
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. Methodology GrowthandMortality

LandBaseChange We usedthe Stand andTree Evaluationand
ModelingSystem(STEMS) (Belcher1981) to

The basic sampledesignused byFIA in the North update7,155 forest inventoryplotsfromthe 1983
Central Regionis a two-phasesampleconsistingof fieldsurveyto the year 1987. STEMS is a dis-
(1) a photosampleto estimateforest-nonforest tance-independent,individualtree growthmodel
area and (2) a groundphase,whichis a subsample designedto simulatetree growthand mortalityfor a
ofthe photosample,to provideinformationabout diverserangeof forestconditions.
the Volumeand conditionof the forest.

Growth andmortalityfunctionswere calibrated and
New photoworkfor the entire regionwouldbe too " validatedwithdata fromthroughoutthe LakeStates
costlyandtime consumingwith.currenttechnology. (Buchman1983, Holdawayand Brand1983,1985).
However,we'vefoundthat for updateperiodsof 10 Test projectionsover a range offorestconditions
years or less,area change atthe State levelcan be producedreliableresultswhen comparedwith

estirfiated usingtrendanalysisand bygathering remeasurementdata fromthe Lake States. Adjust-
informationfrom localresourcemanagers. These mentfactorsderivedfrom recent remeasurement
data thenprovidethe first-phasearea factorsto be data inthe Lake Stateswere used to finetunethe
appliedto the updatedplots, modeland improveprecision(Holdaway1985).

We assumedtimberlandarea for publicand indus- Regener/_tion

tryownershipswas stableduringthe updateperiod. AlthoughSTEMS regenerationroutinesfor the
For allotherownershipsa modestannualdecline LakeStates hadnot been fullydevelopedat the
of about0.1 percentwas assumed,whichreflects time of the update,the outcomewas not signifi-
the viewof resourcemanagersthat urbanization cantlyaffected. Mosttreesthat becameestab-
and.agriculturalexpansionhavenot seriously lishedon harvestedlandor in seedlingstandsat
erodedthe timberlandbaseof the region, the beginningof the updatewouldnot have grown

to merchantablesize bythe endof the 4-year
•The:objectivesof the diversegroupofownersthat period. Biomassfiguresintable 19 for trees under
holdWisconsin'sforest land playa significantrole 5 inchesindiameterwillbe conservativedueto
inthe stabilityofthe timberlandbase. Knowledge inabilityof the modelto introducetrees to the 1-
of these objectivesis essentialto strategicforest inchdiameterclass.
planning. Publicagenciesare mandatedby lawto
providedetailed informationaboutmanagement
plansthat outlinethe policiesand programs Removals

. designedto ensurea viableforestresourceintothe Removalsdata were derivedbytrendanalysis
future. , usingperiodicpulpwood(Blythand Smith1985)• - I

" saw log(Blythet aL 1985), andveneer (Blythand
The timberlandarea figurespresentedhere repre- Smith1984) productionreportsandbase year data
sent the mostrecentdata availablewhen the for all removalsprovidedinthe 1983 Wisconsin

i updatewas processed. The reader is cautionedto report (Raile 1985). Removalsattributedto lossof
contact the appropriate public agency to verify or timberland were made by adjusting plot expansion
updatearea figures for any analysis thatmay be factorsto arrive at a specified set of current area
Sensitiveto local changes inthe timberlandbase, figures by forest type. Estimatesof timber remov-

: such as recently designated reserved or deferred als inthe Lake States are reviewed in more detail
' forest land. Area and volume figures would have to in the article, "Tracking Timber Demand in the Lake

be adjusted accordingly for any ownerships af- States" (Smith and Blyth 1986).
fected bysignificant changes in the timberland

base. The Lake States version of STEMS was modified to

Additional information is available about non- simulate actual removals. Computerized manage-
industrial private owners and their objectives in the ment guides (Brand 1981) were used to select a
University of wisconsin cooperative Extension subset of inventory plots that were eligible for
Report, "The Wisconsin PrivateWoodland Owner: silviculturaltreatment duringthe update period.

. A Profile" (Roberts et aL 1986).
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These guideswere used in lieuof detailedinforma- Buchman,RolandG. 1983. Survival predictions
tion on Wisconsinmanagementstrategies. A for major Lake States tree species. Res. Pap.
specialremovalsalgorithmscannedeachselected NC-233. St. Paul,MN" U.S. Departmentof Agri-
plotto determineif it wouldbe cut. The volume culture, ForestService, NorthCentral ForestEx-
fromcut plotswas accumulateduntilthe estimated perimentStation.7 p.
volumeof growing-stockremovalsby specieswas
reached.Volume estimateswere producedusing Hahn,JeroldT. 1984. Tree volume and biomass
volumeequationsdevelopedforthe LakeStates equations for the Lake States. Res. Pap. NC-
(Hahn 1984 and Smith1985). 250. St. Paul, MN: U.S. Departmentof Agricul-

• ture, ForestService,NorthCentral Forest Experi-
•Allarea and Volumefiguresforthe updatewere mentStation.10 p.
reviewedby personnelfrom the WisconsinDepart-
mentof Natural Resources,the NationalForest Holdaway,Margaret R. 1985. Adjusting STEMS
System,industryresourcemanagers,and other growth model for Wisconsin forests. Res.
private indi_idualsto assure reasonablenessand Pap. NC-267. St. Paul, MN: U.S. Departmentof .
consistency. A more detailed description of the • Agriculture, Forest Service, North Central Forest
methodology will be presented later in a publication Experiment Station. 8 p.
on inventoryupdating procedures in the North
Central Region.. Holdaway, Margaret R.; Brand, G.J. 1983. An

" evaluation of the STEMS tree growth projec-
tion system. Res. Pap. NC-234. St. Paul, MN"

Literature Cited U.S. Departmentof Agriculture,ForestService,
NorthCentral ForestExperimentStation.20 p.

Belcher,D.W. 1981. The User's guide to STEMS:
• the stand and tree evaluation and modeling
' system. Gen. Tech. Rep. NC-70. St. Paul,MN: Holdaway,MargaretR.; Brand,G.J. 1985. An

U.S Departmentof Agriculture,ForestService evaluation of Lake States STEMS85. Res. Pap.• ' NC-269. St. Paul, MN-U.S. Departmentof Agri-
North CentralForest ExperimentStation.49 p. culture,ForestService, NorthCentral ForestEx-

Blyth, James E.; Smith,W.B. 1985. Pulpwood perimentStation.10 p.
production in the North Central Region by
county, 1983. Resour.Bull.NC-85. St. Paul, Raile,GerhardK. 1985. Wisconsin forest statis-
MN: U.S. Departmentof Agriculture,Forest tics, 1983. Resour.Bull.NC-94. St. Paul, MN"

• U.S. Departmentof Agriculture,Forest Service,
Service,NorthCentralForest Experiment NorthCentral ForestExperimentStation.113 p.
Station.25 p.

B!yth,JamesE.; Smith, W.B. 1984. Veneer Roberts,JohnC.; Tlusty,Wayne C.; Jordahl,
. Industry and timber use, North Central HaroldC., Jr. 1986. Wisconsin non-industrial

Region 1984. Resour. Bull. NC-76. St. Paul, woodland owner: a profile. Occas. Pap. Ser.
MN_U.S. Departmentof Agriculture,Forest 19. Madison,WI" Universityof Wisconsin,
Service, NorthCentral ForestExperiment CooperativeExtensionService. 128 p.

Station.16 p. Smith,W. B. 1985. Factors and equations to

' Blyth,James E.; Whipple,JamesW.; Mace,Terry; estimate forest biomass in the North Central
Smith, W.B. 1985. WiSconsin timber Indus- Region. Res. Pap. NC-268. St. Paul,MN" U.S. .
try--,an assessment of timber output trends. Departmentof Agriculture,ForestService, North.... Central Forest ExperimentStation.6 p.
Resour.Bull.NC-90. St. Paul,MN" U.S. Depart-
ment of Agriculture,ForestService,NorthCen- Smith,W. B.; Blyth,James E. 1986. Tracking
tral Forest ExperimentStation.61 p. timber demand in the Lake States. Northern

Brand,Gary J. 1981. Simulating timber manage- LoggerandTimber Processor.35(3)" 16-17.
ment in theLake States. Gen. Tech. Rep. NC-
69 St. Paul, MN' U.S. Departmentof Agricul-
ture; ForestService,NorthCentral Forest
ExperimentStation.25 p.
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. Appendix Butternut.................... Juglans cinema
Elm

TreeSpeciesGroupsinWisconsin_ Americanelm .............. Ulmus americana
Slipperyelm ................... Ulmus rubra

SOFTWOODS Rockelm ................... Ulmus thomasii
Easternwhite pine .............. Pinus strobus Paperbirch ................. Betula papyrifera
Red Pine ..................... Pinus resinosa Riverbirch...................... Betula nigra
Jack pine .... ....... •....... Pinus banksiana Otherhardwoods
Whitespruce ................... Picea glauca Boxelder.................... Acer negundo
Black spruce. ................. Picea mariana Hackberry................ Celtis occidentalis
Balsamfir... _ .............. Abies balsamea Black locust............ Robinia pseudoacacia
Tamarack ...................... Larix laricina Honey locust............ Gleditsia tryacanthos
Northernwhite-cedar......... Thuja occidentalis Red mulberry.................. Morus rubra
Othersoftwoods Northerncatalpa ............ Catalpa speciosa
N0rw_y spruce .................. Picea abies

Scotchpine ................. Pinus sylvestris Metric Equivalents of Units
HARDWOODS Used in This Report

. White oak.

White oak ..................... Quercus alba 1 acre = 4,046.86 square m_ters or 0.405 hectare.
' Swamp white oak.. " ......... Quercus bicolor 1,000 acres = 405 hectares.

Bur oak.. ............. Quercus macrocarpa 1 cubic foot = 0.0283 cubic meter.
Select red oak 1 foot = 30.48 centimeters or 0.3048 meter.
Northernred oak .......... Quercus rubra 1 inch 25.4 millimeters,2.54 centimeters,orJ . ,, • • •

i Otherred oak 0.0254 meter.
, " Northern pin oak ......... Quercus ellipsoidalis
I Blackoak .................. Quercus velutina Definitions

Select hickory

•Shagbarkhickory............... Carya ovata Acceptable trees.--Growing-stocktrees of
Other;hickory commercialspeciesthat meet specifiedstan-

I0 Pignuthickory................. Carya glabra dardsof size andquality.
: Bittemuthickory............ Carya cordiformis

i Hardmaple Basal area.--The area in squarefeet of the cross
J Sugar maple ................ Acer saccharum sectionat breastheightof a singletree. When

t Blackmaple ................... Acer nigrum the basal area of alltrees ina standare summed,
Softmaple the resultis usuallyexpressedas squarefeet of

' Red maple .................... Acer rubrum basalarea per acre.
Silvermaple .............. Acer saccharinum

- ' Americanbeech.............. Fagus grandifolia Biomass.--The totalabove-groundweight,ex-
Yellowbirch.... ........ Betula alleghaniensis cludingfoliage,of all livetrees reportedin green
Blackash.. ' ................. Fraxinus nigra tons. Biomassis made up of 5 components"
Whiteand green ash

•Whiteash ............... Fraxinus americana Growing-stock bole and stump._iomass of a
Green ash. ..... ...... Fraxinus pennsylvanica growing-stocktree fromgroundlevelto a 4-inch

Balsampoplar............ Populus balsamifera top.
Eastemcottonwood.......... Populus deltoides

BlackwillOw. ..................... Salix nigra Growing-stock top and limbs._iomass of a
.Bigtoothaspen ........ . .Populus grandidentata growing-stocktree above a 4-inchtop andall
Quaking aSpen .; ......... Populus tremuloides limbs below the 4-inch top.

i Basswood................... Tilia americana

Blackwalnut. ................. Juglans nigra Cull bole and stump.--Biomass of a culltree
Blackcherry ................. Prunus serotina fromgroundlevelto a 4-inchtop.

I

_Thecommonandscientificnamesare basedon Little, Cull top and limbs.--Biomass of a culltree
E/bertL. 1979.Checklistof UnitedStatestrees(native

_1 andnaturalized).Agfic.Handb.541. Washington,DC: above a 4-inchtop and all limbsbelowthe 4-
' U.S.Departmentof Agriculture,ForestService.375p. inchtop.
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1-'toS-inch trees.--Above groundbiomassof by age or size andspacing with specified stan-o .

all livetrees 1-to 5-inchesin diameterat breast dards.) The minimumarea for classificationof
height. _ - forestland is I acre. Roadside,streamside,and

shelterbeltstripsof timber musthavea Crown
Commercial sPecies.--Tree speciespresentlyor widthof at least 120 feet to qualifyas forest land.

prospectivelysuitablefor industrialwoodprod- Unimprovedroadsand trails,streams,or other
ucts.(Note"Excludesspeciesof typicallysmall bodiesof water or clearingsin forestareas shall
size; poorform, or inferiorqualitysuchas be classedas forest if lessthan 120 feet wide.
hophornbeam and hawthorn.) Also seedefinitionsfor land area, timberland,

• nontimberland,reserved forest land, stocking,
County and municipal land.---Landownedby woodland,andwater.

countiesand local publicagenciesor municipali- -

ties, Orland leasedto these governmentalunits Forest trees.--Woody plantshavinga well-
for 50 years or more. developedstem and usuallymorethan 12 feet

tall at maturity.
Cropland.--Land under cultivation within the past

24 months; including cropland harvested, crop Forest type.--A classification of forest land based
failures, cultivated summer fallow, idle cropland on the species forming a plurality of live tree
used only for pasture, orchards, and land in soil stocking. Major,forest types are:
improvement crops, but excluding land cultivated
indeveloping improved pasture. Jack pine.---Forests in which jack pine com-

prises a plurality of the stocking. (Common

Cull.--Portions of a tree that are unusable for associates include eastern white pine, red pine,
industrial wood products because of rot, form, or aspen, birch, and maple.)

Otherdefect. Red pine.--Forests in which red pine comprises
a plurality of the stocking. (Common associates

Diameter ¢lasses.--A classification of trees based include eastern white pine, jack pine, aspen,
on diameter outside bark, measured at breast birch, and maple.)
height (4.5 feet above the ground). (Note: d.b.h.
is the common abbreviation for diameter at breast Wh#epine.---Forests in which eastern white
height. Two-inch diameter classes are commonly pine comprises a plurality of the stocking. (Com-
used in Forest Survey, with the even inch the mon associates include red pine, jack pine,
approximate mid-point for a class. For example, aspen, birch, and maple.)

the 6-inch class includes trees 5.0 through 6.9 Balsam fir.--Forests in which balsam fir and
inches d.b.h.) white spruce comprise a plurality of stocking with

balsam fir the most common. (Common associ-
Farm.--Any place from which $1,000 or moreof ates include aspen, maple, birch, northern white-

. , Agricultural products were produced and sold cedar, and tamarack.)
duringthe year.

, White spruce.---Forests in which white Spruce
Farmer-owned land.--Land owned by farm opera- and balsam fir comprise a pluralityof the stocking
tors. (Note"Excludesland leased by farm opera- withwhite sprucethe mostcommon. (Common
tors fromn0nfarmowners,suchas railroadcom- associatesincludeaspen, maple,birch,northern
panies.andStates.) white-cedar,andtamarack.)

Forest Industry land.---Land ownedbycompa- Black spruce.--Forests inwhichswampconifers
nies or individualsoperatingprimarywood-using comprisea pluralityof the stockingwithblack
plants. ' spruce the most common. (Common associates

include tamarack and northern white-cedar.)

Forest land.--Land at least 16.7 percent stocked Northern white-cedar.--Forests in which swamp
by forest trees of any size, or formerly having had conifers comprise a plurality of the stocking with
such tree cover, and not currently developed for northern white-cedar the most common. (Com-
nonforest use. (Note" Stocking is measured by mon associates include tamarack and black
comparison of basal area and/or number of trees, spruce.)
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" Tamarack.---Forestsinwhichswampconifers Improved pasture.---Landcurrentlyimprovedfor
Comprisea pluralityof the stockingwithtamarack grazingby cultivating,seeding,irrigating,orclear-
the mostcommon. (Commonassociatesinclude ingof trees or brushand lessthan 16.7 percent
blackspruceand northernwhite-cedar.) stockedwith livetrees.

Oak-hickory.--Forests inwhichnorthernred Indian land.---All landsheld intrustby the United
oak,white oak, buroak, or hickories,singlyor in States for individualIndiansortribes,or all lands,

•combination,comprisea pluralityof the stocking, titlesto whichare held by individualIndiansor
(Commonassociatesincludejack pine, elm, and tribes,subjectto Federal restrictionsagainst
maple.) . alienation.

E/m-ash-soft maple.--Forests inwhichlowland
elm, ashl cottonwood,and red maple,singlyor in Industrial wood.---All roundwoodproducts,except
combination,comprise a pluralityof the stocking, fuelwood.

_, (Common associates includebirches, spruce,
and balsam fir.) Land area.---Bureau of the Census.---The area of

dry land and land temporarily or partly covered by
Maple-birch.--Forests in which sugar maple, water such as marshes, swamps, and river flood

basswood, yellow birch, upland American elm, plains (omitting tidal flats below mean high tide);
andred maple, singly or in combination, com- streams, sloughs, estuaries, and canals less than
pnse a plurality of the stocking. (Common one-eighth of a statute mile wide; and lakes,
associates include white pine, elm, and bass- reservoirs, and ponds less than 40 acres in area.
wood.)

Forest Inventory and Analysis.---The same as
• Aspen.---Forests in which quaking aspen or the Bureau of the Census, except minimum,width

bigtooth aspen, singly or in combination, com- of streams, etc., is 120 feet and minimum size of
prise a plurality of the stocking. (Common lakes, etc., is 1 acre.
associates include balsam poplar, balsam fir, and
paper birch.) Live trees.--Growing-stock, rough, and rotten

trees 1 inchd.b.h, andlarger.
Paper birch.--Forests inwhichpaperbirch

comprisesa pluralityof the stocking. (Common Marsh.--Nonforest land thatcharacteristically
associatesincludemaple, aspen,and balsamfir.) supportslow,generallyherbaceousor shrubby

vegetationandthat is intermittentlycoveredwith
Gross area.--The entirearea of land andwater as water.

determinedbythe Bureauof the Census.
Merchantable.---Refers to a pulpwoodor saw log

- ' Growing-stocktrees.---Live trees of commercial sectionthat meetspulpwoodor saw logspecifica-
speciesqualifyingas acceptabletrees. (Note: tions,respectively.
Excludesrough,rotten,anddead trees.)

: Miscellaneous federal land.---Federal landother

Growing-st0ck volume.--Net volumein cubicfeet than nationalforest.
' ofgrowing-stocktrees5 inchesd.b.h,and over,

•from a 1-footstumpto a minimum4 inchtop Miscellaneous private land.--Privately owned
diameteroutsidebarkof the centralstem. Cubic landotherthan forest-industryand farmer-o'wned
feet can beconvertedto cordsbydividingby 79 land.
.cubicfeetper solid wood cord.

Mortality.--The volume of sound wood in growing-

Hardwoods.--DicotyledonoUs trees, usually stock and sawtimber trees that die annually.
broad-leaved and deciduous.

National forest land.--Federal land that has been

Idle farmland.---Includes former cropland, or- legally designated as national forest or purchase
chards, improved pastures, and farm sites not units, and other land administered by the USDA
tended within the past 2 years and presently less Forest Service.

. than 16.7 percent stocked with trees.
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. Netannual growth of growing-stock.--The Ownership.--Property ownedbyone owner,
annualchange in volumeof soundwoodin live regardlessof the numberof parcelsina specified
sawtimber and poletimbertrees andthetotal . area.
volume of trees entering these classes through
ingrowth, less volume losses resulting from natu- Pasture and range.--Land which is currently
ral causes, improved for grazing by cultivation seeding or

irrigationplus landon whichthe natural plant
Net annual growth of sawtimber.--The annual coveris composedprincipallyof nativegrasses,

change in the volumeof livesawtimbertrees and forbs,orshrubsvaluablefor forage.
the totalvolumeof treesreachingsawtimbersize,
lessvolumelossesresultingfrom naturalcauses. Physiographic class.--A measureof soiland

water conditionsthat affecttree growthon a site.
Net volume.--Gross volume'lessdeductionsfor The physiographicclassesare:

rot,sweep,or otherdefect affectinguse for
= timberproducts. Xeric sites.--Very dry soilswhereexcessive

drainageseriouslylimitsbothgrowthand species
Noncommercial species.---Tree speciesof occurrence. Example"sandyjack pine plains.
typicallysmallsize, poorform,or inferiorquality
.thatnormallydo notdevelopintotrees suitable Xeromesic sites._oderately dry soilswhere

" for industrialwood products, excessivedrainagelimitsgrowthand species oc-
currence to some extent. Example: dry oak

Nonforest land.--Land that has never supported ridge.
forests, andland formerly forested where use for
timber management is precluded by development Mesic sites.--Deep, well-drained soils. Growth

. for other uses. (Note" Includes areas used for and species occurrence are limited only by
Crops, improved pasture, residential areas, city climate.
parks, improved roads of any width and adjoining
clearings, powerlineclearings of anywidth,and Hydromesic sites._oderately wet soilswhere
1_-to 40-acre areasof water classifiedby the insufficientdrainageor infrequentfloodinglimits
Bureauof the Censusas land. If intermingledin growthand speciesoccurrenceto someextent.

• forestareas, unimprovedroadsandnonforest Example- betterdrainedbottomlandhardwood
. stripsmustbe morethan 120feet wide and more sites.

than 1 acre in area to qualifyas nonforestland.)
Hydric sites.--Very wet siteswhere excess

a. Nonforest land without trees.--Nonforest land water seriouslylimitsbothgrowthand speciesoc-
with n° livetrees present, currence. Example"frequentlyfloodedriver

. bottomsand spruce bogs.
• b. Nonforest land with trees.--Nonforest land

with one or more trees per acre at least 5 inches Poletimber stands.---(See stand-size class.)
d.b.h.

Poletimber trees.--Growing-stocktrees of com-
, NonstOcked land.---Timberlandlessthan 16.7 mercialspeciesat least5 inchesd.b.h,but

percent stockedwithgrowing-stocktrees, smallerthansawtimbersize.

Nontimberland.--(a) Woodlandand(b) reserved Reserved forest land.--Forest land sufficiently
forest land. productiveto qualifyas timberlandbut withdrawn

, fromtimberutilizationthroughstatute,administra-
•Other removals.--Growing-stocktrees removed tive regulation,designation,Orexclusiveuse for

but notutilizedfor products,or treesleftstanding Christmastree production,as indicatedby annual
but "removed"fromthe timberlandclassification shearing.
bYlanduse change. Examplesare removals
fromculturaloperationssuchas timberstandim- Rotten trees.--Live treesof commercialspecies
pr0vementwork, landclearing, andchangesin thatdo notcontainat leastone 12-footsaw logor
land use. twosaw logs8 feet or longer,nowor prospec-

' tively,and/ordo not meet regionalspecifications
8
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- for freedomfromdefectprimarilybecauseof rot; Seedlings.--Live trees lessthan 1 inchd.b.h, that
that is,whenmore than50 percentof extracull are expectedto survive. Only softwoodseedlings
volumein a tree is rotten. . morethan 6 inchestall andhardwoodseedlings

morethan 1 foottall are counted.
Rough trees.--(a) Livetreesof commercial
•species that do notcontainat leastone merchant- Short-log (rough tree)._awtimber-size treesof
,able12-footsaw logortwo saw logs8 feet or commercialspeciesthat containat leastone mer-
longer, nowor prospectively,and/ordo not meet chantable8- to 11-footsaw logbut not a 12-foot
regionalspecificationsfor freedomfromdefect saw log.
primarilybecause of roughnessor poorform,and
(b) all livetrees of noncommercialspecies. Site class.--A classificationof forest land interms

of inherentcapacity to grow crops of industrial
Salvable dead trees"-'Standing ordowndead woodbasedon fullystockednaturalstands.

trees that are consideredmerchantableby re-
_ gi0nalstandards. Site index.--An expressionof forestsite quality

basedonthe total heightof free-growingdomi-
Saplings.-'Live trees I to 5 inchesd.b.h, nantorcodominanttrees of a representative

speciesin theforest type at age 50.
Sapling-seedling stands.--(See stand-size

class.) Softwoods.--Coniferous trees, usuallyevergreen,
havingneedlesor scale-likeleaves.

Saw iog.---A 10gmeetingminimumstandardsof
diameter,length,and defect, includinglogsat Stand.--A growthof trees on a minimumof 1 acre
least8 feet long,soundand straightandwitha of forest landthat is stockedbyforesttrees of any
minimumdiameteroutsidebark (d.o.b.)for size.
Softwoodsof 7 inches(9 inchesfor hardwoods)or
othercombinationsof sizeand defectspecifiedby Stand-age class.---Age of the mainstand. Main
regionalstandards, standrefersto trees of the dominantforesttype

andstand-sizeclass.
Saw log portion.--That partof the bole of sawtim-

• ber trees betweenthe stumpandthe saw logtop. Stand-area class.---The extentof a continuous
. forestedarea ofthe same foresttype, stand-size

Saw log top.---The pointon the boleof sawtimber class,and stand-densityclass.
trees abovewhicha saw logcannotbe produced.
The minimumsaw logtop is 7 inchesd.o.b, for Stand-size class.--A classificationof forestland
soft- woodsand9 inchesd.o.b,for hardwoods, basedon the sizeclassof all livetrees;that is,

, .... sawtimber,poletimberof seedlingsand saplings.
" Sawtimber stands.--(See stand-sizeclass.) Onlythosetypes contributingto no more than 16

percentstockingat a pointwillbe used to deter-
Sawtimber trees.--Growing-stock treesof com- mine stand-sizeclass. Rememberthat stands

mercialspeciescontainingatleast a 12-footsaw withlessthan 16.7 percent stockingingrowing
, log or two noncontiguoussaw logs8 feetor stocktrees willbe classifiedas nonstocked. Non-

longer, and meeting regional specifications for commercial trees are not used for determining
freedom from defect. Softwoods must be at least stand-size classes.

9 inches d.b.h. Hardwoods must be at least 11 Sawtimber stands.--Stands with at least half of
inches d.b.h. , the all live stocking in sawtimber and poletimber

Sawtimber v01ume.--Net volume of the saw log trees and with the sawtimber stocking equal to or
portion of live sawtimber in board feet, Interna- larger than the poletimber stocking.
tional 1/4-inch rule, from stump to a minimum 7
inches top diameter outside bark (d.o.b.) for Poletimber stands.--Stands with at least half of
softwoods and a minimum 9 inches top d.o.b, for the all live stocking in poletimber and sawtimber

trees and with the poletimber stocking larger than
hardwoods, the sawtimber stocking.

9
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Sapling-seedling stands.--Stands with more Timber removals from sawtimber.--The net
than halfof the all_livdstockingin saplingsand/or board-footvolumeof livesawtimbertrees re-
seedlings, movedforforestproductsannually(including

roundwoodproductsand loggingresidues)andfor
State land.---Landownedby States,or land otherremovals.

leasedtOthese governmentalunitsfor50 years
or more. Timberland.--Forest land producingor capableof

producingcropsof industrialwoodand notwith-
Stocking.--The degree of occupancyof landby drawnfromtimberutilization. (Note: Areasquali-

trees, measuredbybasal area and/orthe number fyingas timberlandare capableof producingmore
of trees in a stand bysize or age andspacing, :than20 cubicfeet per acre per year of annual
comparedto the basal area and/ornumberof growthundermanagement. Currentlyinacces-
trees requiredto fullyutilizethe growthpotential sibleand inoperableareas are included,except
of.the. landLthat is, the stockingstandard. A whenthe areas involvedare small and unlikelyto
stocking percent of 100 indicates full utilization of become suitable for producing industrial wood in
thesite and is equivalent to 80 square feet of the foreseeable future.) Also see definition of
basal area per acre in trees 5 inches d.b.h, and pastured timberland
larger. Ina standof trees lessthan 5 inches
d.b.h.,a stockingpercentOf 100 wouldindicate Tree biomass.--The total abovegroundweight
that the presentnumberof treesis sufficientto (includingthe bark) of all live trees.
produce80 squarefeet of basal area per acre
when the trees reach5 inchesd.b.h. Standsare Tree size class.--A classificationof trees basedon
groupedinto.the followingstockingclasses" diameterat breastheight,includingsawtimber

trees, poletimbertrees, saplings,and seedlings.
Overstockedstands._Stands inwhichstocking

of trees is 134.0 percentor more. Upper stem portion.--That partof the bole of
sawtimbertrees abovethe saw logtop to a mini-

Fully stocked Stands._tands inwhichstock- mumtop diameterof 4 inchesoutsidebarkor to
ingof trees is from 101.0 to 133.9 percent, the pointwhere the centralstembreaksinto limbs.

Medium stocked stands.--Stands inwhich Urban and other areas.--Areas withinthe legal
stockingof trees isfrom 61.0 to 100.9 percent, boundariesof cities andtowns;suburbanareas

developedfor residential,industrial,or recrea-
Poorlystocked stands.--Stands inwhich tional purposes; schoolyards;cemeteries; roads;

stockingoftrees is from 16.7 to 60.9 percent, railroads; airports; beaches; powerlines; and other
rights-of-way;or other nonforest land not included

..- Nonstocked areas.---Timberland on which in any other specified land use class.
stocking of trees is lessthan 16.7 percent.

Water.---Bureau of the Census.--Permanent inland
Timber removals from growing Stock.--The water surfaces,suchas lakes,reservoirs,and

volumeof soundwoodin livesawtimberand pondshaving40 acresor more of area; streams,
' poletimbertrees removedannuallyfor forest sloughs,estuaries,andcanalsone-eighthof a
products(irlcludingroundwoodproductsand statutemileor more inwidth.
loggingresidues)andfor other removals. Round-
wood productsare logs,bolts,or otherround Noncensus.--Permanent inlandwater surfaces,
sectionscut fromtrees. Loggingresiduesare the suchas lakes,reservoirs,andpondshaving1-
Unusedportionsof cuttrees plusunusedtrees 39.9 acresof area; streams,sloughs,estuaries,
killedby logging. Other removalsare growing- andcanals 120 feet to one-eighthof a statutemile
stocktrees removedbyculturaloperationssuch inwidth.
as timber standimprovementwork, andby land
clearingand changesin land use. Windbreak.--A groupof trees lessthan 120 feet

wide usedfor the protectionof soil,cropfields,and
. buildings in use.

10



Wooded pasture._lmproved pasture with more Table 8._Gmwing-stock volume and periodic
than 16.7 percentstockinginlive trees butless growthon timberlandby foresttype,
than 25 percentstockingin growing-stocktrees. , componentof growth,and Forest
Area is currentlyimprovedfor grazingorthere is Survey Unit
otherevidenceof grazing.

Table 9._Growing-stock volumeandperiodic
Wooded strip._An acre or more of natural growthon timberlandby speciesgroup,
continuous forest landthat wouldotherwisemeet componentof growth,and Forest
• Surveystandardsfor timberlandexceptthat it is Survey Unit
lessthan 120 feet wide.

Table 10.=Sawtimber volumeand periodicgrowth
Woodland.---Forest land incapableof producing;}0 ontimberlandby foresttype and com-

cubic feet per acre of annual growthor of yielding ponentof growth
cropsof industrialwood undernaturalconditions

. be(_auseof adversesiteconditions.(Note" Ad- Table 11.---SawtimbervolumeandperiodicgrowthJ

verse conditionsincludeshallowsoils,dry cli- on timberlandbyspeciesgroupand
mate, poorclrainage,highelevation,steepness, componentof growth
androckiness.)

, • Table 12.--Net volume of growingstock on timber-
.- landby species group and forest typeTable.Titles

Table 13.---Net volume of sawtimber on timberland
Table 1.--Area of land by land use class and by species groupand forest type

Forest Survey Unit, 1983 and 1987

, Table 14._Net volumeof growing stockon timber-
.Table 2.--Area of timberland by ownership class land by species group and diameter

and Forest Survey Unit class

Table 3.--Area of timberland by forest type, stand- Table 15._Net volume of sawtimber on timberland
age class, and Forest Survey Unit by species group and diameter class

• Table 4.---Area of timberland by forest type, site- Table 16.---Annual net growth mortality and remov-
index class, and Forest Survey Unit als of growing stock and sawtimber on

timberland by softwoods and hard-
Table 5.--Area of timberland by forest type, stand- woods

size class, and Forest Survey Unit ._.

Table 17.---Net volume of short-log trees on
..-. ' Table 6.--Net volume of growing stock on timber- timberland by species group and di-

• land, by forest type, stand-age class, ameter class (cubic feet)
' and Forest Survey Unit

Table 18.---Net volume of short-log trees on
Table 7.---Net volume of sawtimber on timberland, timberland by species group and di-

' , by forest type, stand-age class, and ameter class (board feet)
Forest Survey Unit

Table 19.---AII live tree biomass on timberland by
species group and tree biomass

. component
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The Wisconsin1987 inventoryupdate,derived byusingtree
growthmodels,reports14.7 millionacresof timberland,a decline
of lessthan 1 percentsince 1983. This bulletinpresentsfindings
fromthe inventoryupdate intablesdetailingtimberlandarea,
volume,and biomass.

KEY WORDS: Forest area, timberland,forest inventory,land use,
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FINDING OUT AND TELLING

Our job at the North Central Forest Experiment Station is discovering and
creating new knowledge and technology in the field of natural resources and
conveying this information to the people who can use it--in short, "finding out
and telling." As a new generation of forests emerges in our region, managers are
confronted with two unique challenges: (I) Dealing with the great diversity in
composition, quality, and ownership of the forests, and (2) Reconciling the
conflicting demands of the people who use them. Helping the forest manager to
meet these challenges while protecting the environment is what research at
North Central is all about.
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