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The Use of Amenity Indicators in Anticipating Private Forestland Parcelization: A Look at the Lake States' _ _
Northwo0ds - _ _
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Chicago Ave., #225, Evanston, IL 60202-2357, Phone: 847-866-9311 ext. 16, Djzobster@fs.fed.us, and Thomas _ .=
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•Abstract: The subdivision of privately owned parcels of forestland is increasing across the country, but little is _ _.
known about the rate and magnitude of this change. In trying to better understandhow such change is
distributed spatially and temporally across the landscape, we examined private forestlands in the
nonmetropolitan counties of the Northwoods of Minnesota, Wisconsin, and Michigan. We hypothesized that

- parcelization would be greater where lands were associated with amenity attributes identified through forest _3-

inventory and other methods. Study results show that such attributes may be of some use as indicators for "_:_
detecting patterns of landscape change, but that additional research and perhaps other indicators are needed to °:t_'

better understand the parcelization process. Implications for policy, planning, and research are discussed. !
Introduction • _

Forest parcelization and fragmentation are of concern across the United States and globally because they affect
plant and animal diversity, the efficiency and viability of timber industries, the opportunity to realize certain
kinds of recreational opportunities and experiences, and other forest resources and amenities (e.g., Barlow et al.
1998, Sauer 1997). Parcelization is the subdivision of larger forest holdings into smaller tracts or parcels. The --

• total area of forest does not necessarily decrease with parcelization. Fragmentation is the conversion of
•predominantly forested tracts into a mixture of forested and non-forested tracts. Fragmentation reduces forest
area, leads to smaller tract sizes, creates more edge, and reduces connectivity among tracts.

In the Eastern U.S., where private ownership accounts for nearly two-thirds of all unreserved forest acreage, the _ _
parcelization of private forestlands is thought to play an important role in the fragmentation process (Gobster et _ g o

• al. 2000). What happens when a timber producer subdivides and sells a 640-acre section of land as 16, 40-acre _. _

"hunting camp" properties? When a hunting camp owner subdivides and sells his or her 40-acre parcel as 16, _- _"_
2,5-acre "vacation home" properties? When viewed from the air little change may be apparent, but what _

!

happens beneath the canopy may have a substantial effect on how that forest is used and how it functions _i_
. biOlogically, economically, recreationally, and aesthetically.

. . While the impacts of fragmentation have received considerable attention by researchers in recent years, we also _,I_"_ :_
need to know more about parcelization, especially where and why it is occurring. In a recent paper, Schmidt and _ _

•. Raile (1998) examined trends in private forestland parcelization in the Lake States region of the United States
over a 13-year period. They compared data generated during the two most recent forest inventories conducted _ _ _

•by the USDA Forest Service, North Central Research Station's Forest Inventory and Analysis (FIA) unit for _ _

Michigan (Raile and smith 1983, Schmidt et al. 1997), Wisconsin (Raile 1985, Sehmidt 1998), and Minnesota _ i_

(Jake, 1980, Leatherberry et al. 1995). They found that between the late 1970s and early 1980s (previous P i__
inventories) and the early-to-mid 1990s (current inventories), the average size of forestland ownership by
private individuals decreased across the three states. Acreage of private forestland in parcels less than 100 acres

to 16 million acres, a 14 percent gain, while acreage in parcels 100 acres and larger _ g_
in size increased from 1 4

decreased from 7 to 6 million acres, an 11 percent drop. In reporting their fmdings, the researchers also pointed
out that the rate of parcelization was not occurring evenly across the Lake States, but that certain parcel
attributes such as forest type seemed to be associated with variations in the average size of ownership.
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In this.paperWebuildon the resultsof SchmidtandRaile (1998) by examininga set of factorsthat may help
. anticipatewhetherprivateforestlandswill be subdivided.We were particularlyinterestedin indicatorsthat

mightsignalwhetherforestlandsareconsidered"amenityproperties."Becausemanypeople areattractedto
forestsfor recreationalandaestheticreasons,propertiesthathaveamenityattributesmaybe moredesirableto
own, eitheras undevelopedpropertiesor withtheeye towarddevelopingthemfor a seasonalor retirement
home.Likewise,woodlandownersor developersmightlook at theamenityattributesof landin choosingwhere
to purchase and/orsubdivide landsto maximizeprofitsfrom prospectivebuyers. Because of such reasons, we
hypothesizedthatlandsthathaveattributesthatmakethemamenitypropertieswill be moresusceptibleto
parcelizationandensuingfragmentation(WisconsinDepartmentof NaturalResources1996).

In the followingsectionswe definethe studyareaandset of amenityindicatorstakenfromtheFIA database
andfrom a County-levelrecreationalclassificationdevelopedby Beale andJohnson(1998). Using these
variabl_, we examinecurrent(early-to-mid1990s)forest inventorieson eachindicatorto see if they helpto
detect patternsin parcelization.Whenpossible,we also comparethe currentinventorieswith thepreviousones
(late 1970s-early1980s) to see if the indicatorsmighthelppredict increasesinparcelizationover time. We
concludewith a discussionof ourfindingsandrecommendationsfor policy,planning,andfutureresearch.

I

Study BackgroundandMethods
The Lake States' Northwoods

In definingourstudyareawe attemptedto isolate amenityinfluencesfromotherfactors that mayaffect parcel
size, suchas urbanexpansion.Thus, we narrowedourstudy areato a set of nonmetropolitancounties(i.e.,
countieswithoutapopulation centerof 50,000 or morepersons) inthe northernportionof the Lake States, an
areacollectivelycalledthe Lake States' "Northwoods."This areahas no exact definitionamongthe many

• individualsandgroupswho use the term, thoughit generallyrefersto an areaof northernMinnesota,
Wisconsin,andMichiganthat is predominantlyforestedas opposedto moresoutherlyportionsof thosestates
that areof mixedforestandagricultureor moreurbanin nature.The forests of the Northwoodsgenerallyfall
above a vegetativeandclimatic"tensionzone"that separatesnorthernhardwoodstandsof maple-beech-birch,
aspen-birch,white-red-jackpine, andspruce-firfromcentralhardwoodstandsof oak-hickory(Powellet al.
1993). This tensionzonealso tends to be a psychologicalone, andmanyresidentsof the LakeStates lookto the
N0rthwoodsforhighqualityoutdoorrecreationexperiencesin the numerouspublicandprivateforests and
lakes.

•Forthe purposesof this study we definedtheNorthwoodsto comprisethe89 northernmostnonmetropolitan
counties in Minnesota,Wisconsin,andMichigan(Figure1).This areaincludes34 counties in the Minnesota

•Departmentof NaturalResources'planningregionsI-III, 19 countiesin Wisconsinidentifiedby Voss et al.
_ (2000), andall !5 countiesin theUpperPeninsulaalongwith21 counties inthe northernLowerPeninsulaof

MichiganaboveOceanato Bay Counties(Spotts !991). Accordingto the currentforestinventories,this land
• ' area of about55 millionacres is 65 percentforested;this is higherthanthe 42 percentforestcover fortheentire

threestatesCombined.Whilepubliclyownedforestresourcesin the Northwoodscomprisethe majorityof all
• forestlands, privateforest landsremainan importantcomponentinthesupplyof a myriadof forestvalues.In

total, all privatelyownedforestlandsinthe 89 Northwoodsnomnetropolitancountiescurrentlyamountto 20.1
millionacres.

..

•Recreationalcounties
•

The recreationalattractivenessof an areais a likelycontributorto forestlandparcelization,as it mayfuel the
desireforpeopleto purchasehomestherefor vacationor retirementpurposes(Stynes et al. 1997).
DemographersBealeandJohnson(1998) developeda classificationof ruralcountieswhererecreationindustry
is concentratedthatwe felt mightalso be usefulforexaminingpatternsof parcelizationin theNorthwoods.
Theirclassificationof"nonmetropolitanrecreationalcounties" is basedon statisticsof:l ) employmentin
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recreation-related businesses, 2) earnings from recreation-related businesses, 3) percentage of seasonal housing
" units, and 4) per capita spending on motels, resorts, and campgrounds. Final inclusion as a recreational county

was based on verification of the recreational nature of the county from travel guides and other recreation
litera.ture.

Although the researchers developed the classification primarily for economic purposes, they also found that the
285 nonmetropolitan recreational counties they identified across the United States grew in population during the
period 1990-1998 at a faster rate than other nonmetropolitan counties. They found that much of the growth of
these counties could be attributed to population in-migration rather than a local increase of births over deaths,
and hypothesized that the same amenities that support a strong recreation industry also attract migrants to the

..

areas.

Using Johnson and Beale's (1999) listing of nonmetropolitan recreational counties, we identified 37 recreational
counties in the 89 nonmetropolitan county Northwoods region, comprising 7.7 million acres or 38 percent of the
privately owned forestlands in the study area. Comparing these counties with nonrccreational nonmctropolitan
'Northwoods counties, we expected to find a greater proportion of private forcstland in recreational counties in
the smaller Ownership classes (40 acres and trader). We also expected to find a higher percent increase in the
acreage of private forestlands in Smaller ownership classes between inventory periods in the set of recreational

• counties than in the nonre_reational ones.
.

FIA amenity indicators

Assessments of the forest resources of each state are periodically conducted by the FIA units of the Forest
Service based on an extensiw system of sample plots. These plots are assessed through aerial photo
interpretation and fidd visits that focus on a variety of variables important to forest resource management. The
North Central Research Station has inventory records going back to the 1930s, but computerized inventories in
the last tWOinventory cycles (late 1970s - early 1980s and early-to-mid 1990s) permit relativdy easy statistical
manipulation of the databases by location and attributes. _ For the Northwoods, FIA statistics are based on more
than 29,000 fidd-measured plots.

In the present study we were interested in how different am¢nity-rdated FIA forest attributes might help
" anticipate the parcdization of private forestlands. Forest stand size class may be one such variable, reflecting

the average size of trees within a stand. Many studies of people's perceptions of forest landscapes have shown a
strong corrdation between large trees and high preference ratings (Ribe 1989). Forest type is a classification of
forestland based on the predominant tree species on a site, and might also indicate the desirability of land for
aesthetics, recreation, and seasonal home devdopment. Upland forest types such as maple-beech-birch and oak-
hickory are tffo such forest types that were observed by Schmidt and Raile (1998) to be prominent in small
ownership classes and are given further scrutiny here. Elm-ash-cottonwood is a lowland forest type common in

• riparian areas, and thus may also be associated with parcelization around lakes and rivers. Stand history and
disturbance is a classification of the history of the stand including if it has been disturbedby natural or human
activity between inventories. Again, preference research shows high scenic ratings for forests that appear

i undisturbedand low ratings for forests with clearcuts and other signs of human or natural disturbance (Ribe
1989). Finally, distance to water and distance to road are two site-related variables that are associated with
landscape preferences (Herzog 1985) and suitability for site development (Brown and Vasievich 1996). Both
distances are measured from the sample plot location to the feature, and include the smallest identifiable

permanent feature (i.e., unimproved forest roads and perennial streams) on upward.

For these reasons, we expected to find that forestlands with large trees, upland and lowland riparian forest types,
undisturbedconditions, or those close to water or roads would have a greater proportion of acreage in smaller
pared classes than forestlands with smaller trees, early successional forest types, recent elearcuts, or those
further from water or roads.
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Stand.area Classwas our primary variableof interestin examiningthe effectsof these variousamenity
- indicators.Standareais differentiatedon thegroundby differencesin ownershipas well as stand-sizeclass,

forest type, or standorigin.To examinepatternsof ownershipparcelization,we groupedaveragestandareas
intothe following classes"0-10 acres, 11-20acres 21-40 acres, 41-80 acres, 81-160 acres, 161-640acres, and
more than640 acres. In discussingtheresultswe most oftenconcentrateon the small (1-40 acres)andlarge
(161+ acres) areaclasses, andpresentourtables intheseaggregatedstandclasses.

.

Results and Discussion

Beforediscussingparticularamenityindicatorsit is usefulto characterizeprivateforestlandownershipwithin
theNorthWoodsarea as a whole andcompareit withSchmidtandRaile's (1998) analysisof theentirethree
GreatLakes states of Minnesota,Wisconsin,andMidu'gan.Thefirst thingto noteis that,regardlessof any
particularamenityattribute,privateforestlandownershipintheNorthwoodsis highlyparcelized.In thecurrent
inventories,we foundthat40 percentof the totalareaof privateforestlandintheNorthwoodswas inparcelsof
10acres or less and71 percentwas in parcelsof 40 acres or less; this compareswith 42 percentand77 percent,
respectively, for0-10 and0-40 acres parcelsof privateforestlandinthe rest of the 3-stateregion.Thusdespite
its reputationas thewoodbasketof theGreatLakes, theprivateforestlandsof theNorthwoodsare onlyslightly
less parcelizedthanthose inthemoreurbanandagriculturalcountiesin the southernpart of theregion.

A secondthingto note is thattheoverallareaof privateforest landownershiphas increasedbetweeninventories.
Acrossall standareaclasses,therewas a changein acreageof privateforestlandin theNorthwoodsfrom19.5
milliontO20.1 millionacres betweeninventories,an increaseof morethan600,000 acres. This is likelydue in
majorpart to theeeforestationandrestockingof landsin thewake of changingagriculturalpracticesinthe
region (Schmidtet al. 1997). This changeinthebase numberof acresbetweeninventoriesmakesinterpreting

' the influenceof amenityvariablesa littleless straightforwardforcomparisonsover time,andrequireslookingat
percentagesas well as actualacreage.

Recreational counties

Wehadexpectedgreaterparcelizationinthenonmetropolitanrecreationalcountiesof theNorthwoodsas
definedby BealeandJohnson(1999), andourhypothesiswas partlysupported.In examiningstatisticson stand
areaclasses of privateforestlandsforthecurrent inventories,we foundthat73 percentof landsinrecreational
countieswere in smallstandclasses of 40 acresor less, comparedwith70 percentof landsin non-recreational

counties (Table 1).Consistentwiththis pattern,we also founda smallerpercentageof landsin recreational
countiesin largerstandareaclassesof 161 acres or more,7 percentcomparedwith 12 percentof landsin

nonrecreationalcounties.However,this relationshipwas not entirelyconsistentacrossthe individualstandarea
classes. In lookingatthe smalleststand area class, 0-10 acres,the proportionof privateforestlandsin
no_ecreational counties in thisclass slightlyexceededthatof recreationalcounties,41 percentversus37
percent,respectively.

This deviationfromtheexpectedpatternis especiallysignificant,not onlybecausethis smalleststandareaclass
comprisesa largeproportionof privateforestlandsinthe Northwoodsbut also because the relationshipreversed
itself in comparisonwith datafromthe previousinventory.In that inventory,privatelandsin recreational
•counti_ were proportionatelymoreparcelizedthanlandsinnonrecreationalcounties in the smalleststandarea
class. In fact, between thepreviousandcurrentinventoriesthereappearedto be an overalldecreasein the
percent0flands inrecreationalcounties in standarea classes40 acresandless (79%previousvs. 73%current)
anda Substantialincreaseinthe percentof landsin classes between41 and160 acres(13%previousvs. 20%
current).Thusourhypothesisaboutthe increasingparcelizationof recreationalcountiesovertimewasnot
supported,Perhapsmost surprisinglyin this respect, actualacreageinthe largeststandareaclass,640 acres and
larger,nearlydoubledin therecreationalcountiesbetweeninventOries,from91,000 to 163,000 acres.Whilethis
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gain is in an area class that currently represents only about 2 percent of the total acreage of private forestlands in
. the Northwoods, such a trenddeserves further investigation.

Forest-related indicators

Stand-size class, we expected that smaller parcels would have a greater proportion of large trees, but instead we
found that trees on all private lands in the Northwoods are getting larger, regardless of the stand area class they
are in.(Table 2). Over all forest stand classes, the proportion of the forest base of Northwoods' private
forestlands with large diametertrees increased from 28 percent (5.6 million acres) to 36 percent (7.1 million
acre) between inventory periods, an increase of more than 1.5 million acres.

We detected a small shifting of the proportion of stands toward large diameter trees between inventory periods
forthesmallest stand area class (0-10 acres), but this change washes out when the small area classes are

- aggregated as shown in the table. In fact, one of the biggest shiRs is in the largest class (641+ acres), where the
percent of large diameter trees nearly tripled, from 133,000 acres to 505,000 acres. Thus our hypothesis is not
supported.

B

, Forest .type. FIA uses 16 categories (including "non-stocked") to classify the forest types of the Northwoods. Of
these, 5 forest types accounted for more than three-fourths of all privately owned forestland assessed in the
current inventory: maple-beech birch (32%, 6.4 million acres), aspens(26%, 5.2 million acres), elm-ash-
Cottonwood (8%, 1.6 million acres), oak-hickory (7%, 1.3 million acres), and northern white-cedar (6%, 1.1
million acres). Data on these 5 types are presented in Table 3.

We expected to see greater landownership parcelization in high amenity oak-hickory and maple-beech-birch
: forest types than in early successional forest types like aspen that are otten preferred by the local timber

industries, but comparison of forest types by stand area classes did not bear this out. In fact, in the current
inventory aspen was nearly as likely or more likely to be in small ownership classes (38% within 0-10 ac., 74%
within 0-40 ac.) as was oak-hickory (40% 0-10 ac., 71% 0-40 ac.) and maple-beech-birch (35% 0-10 ae., 62% 0-
40 ac.). We did, however, find that a relatively high proportion of the elm-ash-cottonwood forest type was in
small stand area classes (49% 0-10 ac., 80% 0-40 ac.). This could indicate a tendency toward parcelization of

riparian areas consistent with our hypothesis.

In looking at the change in proportion of forest types between the two inventories, we found a substantial
transformation of private forestlands in the Northwoods from forest types that have been traditionally preferred

by local industry to those that have been traditionally considered more amenity oriented. Between the previous
and current inventories, acreage of aspen declined 7 percent (from 5.6 to 5.2 million acres) while acreage of

• oak-hickory increased by 12 percent (from 1.2 to 1.3 million acres) and acreage of maple-beech-birch increased
by 11 percent (from 5.7 to 6.4 million acres). This change has probably been driven more by forest succession

•, thanby landowner management activities. However, that this succession was allowed to occur may exhibit
landowner preference for such changes, and is consistent with increases in stand size class reported above.

..

"Whilechanges in private forestland parcelization for oak-hickory and maple-beech-birch forest types between
invefitory periods do not appear significant when ownership is grouped at the broad stand area classes shown in
Table 3, a look at smaller class divisions shows that significant parcelization within these amenity forest types
may in fact be occurring. For oak-hickory, while the proportion of stands 40 acres or less changed less than 1
percent between inventory periods, stands 0-10 acres increased by 8 percent while stands 11-20 and 21-40 acres
each decreased by 4 percent. For maple-beech-birch, the proportion of stands 40 acres or less changed by 8
percent between inventory periods; within this division stands 0-10 acres increased by 6 percent while stands
11-20 and 21-40 acres decreased by 7 percent and 6 percent, respectively. While further research is needed to
explain this pattern, it may indicate that for these high amenity forest types, parcelization is most active on
parcelsthat are already relatively small rather than on the medium and large private forest tracts.
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Stand. history and disturbance. A final forest-related FIA variable we examined as a potential amenity
. indicator of land parcelization was stand history and disturbance. For this we expected that smaller stand area

classes would be proportionately less disturbed and less clcarcut than larger ones. But in examining these
categories, we did not fred support for our hypotheses. To the contrary, we found a slightly smaller percentage
of stands in the 0-40 acre stand area classes were classified as undisturbed (81%) as compared with the 161+
acre stand classes (84%), and that the same percent of small and large stand classes exhibited signs of
clearcutting (4%) (Table 4). By the same token, a comparison between inventories generally showed a decrease
in percents and acreage of undisturbed land in the smaller stand area classes and an increase in clearcutting,
"nnplyingthat more ratherthan less disturbance is occurring in smaller stands.

Proximity-related indicators

We cannot report temporal changes in the distribution patterns of private landownership as a function of
proximiiy to water and roads because a considerable number of survey points were not measured on these
attributes duringthe previous inventory period and the missing data do not seem to be randomly distributed
across the stand area Classes. Therefore, presentation and discussion of fmdings on these amenity attributes will
be limited to data from the most recent inventorg.

Water. A large part of the popularity of the Northwoods is its dense network of lakes and rivers. This is
reflected in the current inventorydata, where nearly half (47 percent) of private forestlands, some 9.3 million
acres, are within ¼ mile of a water body (Table 5). Of these 9.3 million acres, 45 percent (4.4 million acres) are
within the 0-10 acre stand area class and 76 percent (7.1 million acres) are within stand area classes of 40 acres
or less. The highest parcelization occurs in the smallest stand area class, where 52 percent of parcels are within
¼ miles of water. This proportion generally declines as stand area class increases, to where only 36 percent of

• parcels in between 160-640 acres and 40 percent of parcels 641 acres or larger were within ¼ mile of water.
These findings help support our hypothesis that private lands nearest water may be more susceptible to
parcelization:

Roads. Data from the current inventory also show that the road network surrounding private forestlands in the
Northwoods is quite dense, with more than half of the acreage, some 10.5 million acres, within ¼ mile of a road
-(Table 6). Of these 10.5 million acres, 44 percent or 4.7 million acres is in parcels 0-10 acres in size and 76
percent or 8 million acres is in parcels 0-40 acres in size. The highest parcelization occurs in the 0-10 acre stand
area class, where 58 percent of lands are within ¼ mile of a road. Parcelization steadily decreases with
increasing stand size, to where 39 percent of parcels 161-640 acres and 641 acres or larger were within ¼ mile
of a road. These fmdings also help to support our hypothesis that private lands nearest roads may be more
susceptible to parcelization.

Conclusions and Future Research Directions

While results from our investigation are far from being clear cut, we did fred evidence to suggest that the
recreational nature of counties, the forest-related attributes of stand size class, forest type, and stand history and

disturbancel and the proximity-related attributes of water bodies and roads may help to detect differences in the
proportion of private lands within different standarea classes and changes in these proportions over time.
Although the magnitudes of these differences and changes were rarely dramatic and in some cases happened in
different ways than we had expected, we feel that such amenity attributes deserve closer attention in future

policy, planning, and research on _rest parcelization and fragmentation.

The proximity,related variables showed the most consistent results with our hypotheses, suggesting that water
and road access may be important indicators of parcelization. Also, the fact that the lowland riparian forest type
was the 0nly forest type that supported our hypothesis further serves to strengthen the case that water plays a
key role in understanding the subdivision of forestlands. Further work needs to be done to examine how
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different types of water bodies relate to parcelization, for there is increasing concern in the water-rich
" Northwoods that smaller and smaller lakes and streams will come under pressure for development since

undeveloped private lands on larger water bodies are becoming rare (Wisconsin Department of Natural
ResoUrces 1996).

Other information with regard to forest type showed that some of the greatest changes were happening within in
the smallest ownership class, 0-10 acres. We suspect that the bulk of this parcelization may be coming from
lands that are already relatively small in acreage (i.e. 40 acres or less). More work is needed to confirm these

suspicions and, if so, assess what implications such shifts may have in the fragmentation of local and regional
for_tlands.

While it is generally well known that forestlands in the Northwoods and Eastern U.S. as whole are getting more
extensive, older, and are decreasing in the acreage of early successional types like aspen, it is not clear from this

• Study how these factors might related to parcelization of the forest. The literature upon which our hypotheses are
. based show good reasons to associate these trends with an increase in amenity value, but it may be that
' economics, social values, or other factors are acting in conjunction with parcelization or development of

amenity areas. The policy implications of such landscape change extends far beyond issues of pareelization and
fragmentation, though further work should continue to monitor these potential relationships.

' In these and other aspects of planning, policy, and research we need'to improve our methods and skills in

antic!pating when, where, and how much private forestland parcelization will occur. We feel the use of amenity
indicators such as those examined here are a promising direction, but more work needs to be done in ref'ming

measures, examining both more extensive and smaller scale regions, and looking at changes over longer
intervals of time. Forest Inventory and Assessment data provide a promising avenue for such investigations, as

' do U.S. Census (e.g. Hammer et al. 1999), GIS-based land analyses (e.g., Brown and Vasievich 1996), and
social su_eys (e.g., Leatherberry 1999). Coupled with studies looking at the impacts of ownership parcelization
and analyses of policies and other strategies to prevent or ameliorate the negative effects of these trends, we can
provide useful information to planners dealing with issues of forest fragmentation (Gobster et al. 2000).
Endnote
•1. The latest forest inventory data are retrievable on the World Wide Web at:
http://www. srsfia,usfs. msstate,edu/scripts/ew, htm
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Table 1. Area of privately owned forestland in the Lake States' Northwoods
by county type and stand area class, for previous and current inventory periods.

• (Row Percents)* ,,
" Stand area class

County type 0-40 acres 41-160 acres 161+ acres Total
acres % acres % acres % acres %

Previous Inventory (thousands of acres)

Nonreereational 8,893 74 1,955 16 1,115 9 11,962 99

• Recreational 5,869 79 985 13 622 8 7,476 99

•, iTotal 14,762 76 2,940 15 1,736 9 19,439 100

Current Inventory (thousands of acres)

Nonrecreational 8,681 70 2,218 18 1,544 12 12,443 100

Recreational 5,605 73 1,537 20 517 7 7,659 100

Total 14,286 71 3,755 19 2,061 10 20,101 100

• Row percents may not add to 100 because of rounding.
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Table 2. Area of privately owned forestland in the Lake States' Northwoods
by stand-size class-and stand area class, for previous and current inventory periods. (Row
Percents)* ,

Stand area class

Stand-size 0-40 acres 41-160 acres 161+ acres Total
class acres % acres % acres % acres %

Previous Inventory (thousands of acres)..

Large diameter 4;134 74 803 14 585 11 5,561 99
Mediumdiameter 6,838 73 1,604 17 912 10 9,422 100
Smalldiameter 3,693 83 517 12 234 5 4,443 100
Nonstocked 99 83 16 13 6 5 120 101

Total 14,763 • 76 2,940 15 1,736 9 19,546 100

Current Inventory (thousands of acres)

Large diameter 4,884 68 1,341 19 919 13 7,146 99
Medium diameter 5,157 70 1,402 19 767 11 7,327 100
Smalldiameter 4,192 75 1,005 18 371 7 5,568 100
Nonstocked 56 84 7 10 5 7 68 100

Total 14,287 71 3,755 19 2,061 . 10 20,103 100i

• Row percents may not add to 100 because of rounding.

Table 3. Area Ofprivately owned forestland in the Lake States' Northwoods
by forest type and stand area class, for previous and current inventory periods.

(Row Percents)*
Stand area class

Forest 0-40 acres 41-160 acres 161+ acres Total

• type acres % acres % acres % acres %
Previous Inventory (thousands of acres)

Northernwhite-cedar 766 71 134 12 177 16 1,080 100

Oak-hickory 844 71 261 22 78 7 1,185 100
Elm-ash-cottonwood 1,120 81 178 13 80 6 1,389 99

Maple-beech-birch 3,960 69 886 16 845 15 5,700 100

Aspen 4,316 77 953 17 320 6 5,637 99

Other andnon-stocked 3,756 82 528 12 235 5 4,556 99

Total 14,762 76 2,940 15 1,736 9 19,546 99

• Current Inventory (thousands of acres)

Northernwhite-cedar 835 75 188 17 88 8 1,112 100

. Oak-hickory 957 71 301 22 90 7 1,347 100
Elm-aSh-cottonwood 1,239 80 189 12 122 8 1,550 100

' Maple-beech-birch 3,982 62 1,342 21 1,095 17 6,418 100

Aspen 3,860 74 1,017 19 354 7 5,230 100

Other and non-stocked 3,413 77 718 16 312 7 4,444 100

Total .14,286 71 3,755 19 2,061 10 20,101 100|

• * Row percents may not add to 100 because of rounding.
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Table 4. Area0f privately owned forestland in the Lake States' Northwoods by stand history-
. disturbance and stand area class, for previous and current inventory periods.
(Row Percents)*_ _

Standareaclass

Standhistory 0-40 acres 41-160 acres 161+ acres Total
And disturbance acres % acres % acres % acres %

Previous Inventory(thousandsof acres)
No disturbance 12,009 75 2,436 15 1,456 9 15,999 99
Natural disturbance 365 80 67 15 25 6 457 100

•Clearcut . 374 79 77 16 26 5 476 100
OtherhumanCaused 2,017 77 360 14 230 9 2,614 100
Total I 14,763 • 76 2,940 15 1,736 9 19,546 99

CurrentInventory(thousandsof acres)
No disturb/mee ,10,629 72 2,648 18 1,536 10 14,814 100
Nat_al disturbance 1,242 77 257 16 120 7 1,619 100
Clearcut 580 66 2 I7 25 80 9 877 100
Otherhuman caused 1,838 66 633 23 325 12 2,797 100
Total 14,287 71 3,755 19 2,061 _ 10 20,103 100i

• .Rowpercentsmay not addto 100 because of rounding.

Table 5. Area of privately owned forestland in the Lake States' Northwoods by distance to
water and stand area class, for current inventory period.

'(Row Percents)
Standarea class

Distance 0 to 40 acres 41 to 160 acres 161+ acres Total
• to water: acres % acres % acres % acres %

CurrentInventory(thousandsof acres)
<:1/4 mile 7,101 76 1,458 16 778 8 9,337 100
1/4 - ½ mile 3,167 67 1,004 21 559 12 4,729 100
> 1/2 mile 4,015 67 1,293 21 724 12 6,033 100
Total 14,286 71 3,755 19 2,061 10 20,102 100

i i

Table 6. Area of privately owned forestland in the Lake States' Northwoods by distance to road
..- and stand area class, for current inventory period.

(RowPercents)*• ,

Standarea class

Distance 0 to 40 acres 41 to 160 acres 161+ acres Total
to road acres % acres % acres % acres %

Current Inventory(thousandsof acres)
< ¼ mile 7,994 76 1,722 16 810 8 10,527 100
1/4- 1/2 mile 3,556 69 1,074 21 544 11 5,174 101
> ½mite 2,734 62 959 22 708 16 4,402 100
Total 14,287 71 3,755 19 2,061 10 20,103 100

i

• Row percents may not add to 100 because of rounding.
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_ = Metro or not Northwoods

: Northwoods nonmetro recreational

= Northwoods nonmetro nonrecreational

Figure 1. Map of the LakeStatesstudyregion,with the shadedareasshowingNorthwoodsnonmetropolitan
•recreational(JohnsonandBeale 1999)andnonrecreationalcountiesincludedin the analysis.
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