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Effects of Plot Size on
Forest-Type Algorithm Accuracy

James A. Westfall*

Abstract: The Forest Inventory and Analysis (FIA) program utilizes an algorithm to
consistently deter mine the forest type for forested conditions on sample plots. Forest type
is determined from tree size and species information. Thus, the accuracy of resultsis
often dependent on the number of trees present, which is highly correlated with plot area.
This research examines the sensitivity of a forest-type algorithmto changes in amounts
and types of input data that result from altering the sample plot area. Logistic regression
was used to deter mine which plot metrics have the most influence on algorithm outpui.
Rel ationships between plot area and key variables such as number of species, number of
trees, and total basal area were established and applied to the regression models. The
results allow for assessment of algorithm accuracy over a range of plot sizes. The
algorithmwas generally robust to changes in area for loblolly/shortleaf, oak/hickory,
and oak/gunmycypress type groups. Algorithm accuracy was mediocre for other type
groups, with oak/pine having the poorest performance. A comparison between field-
observed forest type and al gorithm output showed aver age agreement rates of near 90
percent when computed types were conifer. However, agreement rates were lower for
hardwood groups, especially when the computed type was aspen/birch. Better alignment
between the field- and algorithm-based determinations may be achieved by providing
real-time algorithm output to field crews.
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Introduction

Eyre (1980) describes forest type as a “descriptive Gzdson of forestland
based on present occupancy of an area by tree spediestoimtributions to site
occupancy are often determined via the numbers and sigesdjameter at breast
height [dbh]) of trees for each species (Hansen aithH992). The relative
occupancies among species (or groups of species) are ustabtisleshe forest-
type classification. Due to the relatively large numiedescribed forest types
and pronounced similarities among a number of types,tfoyes groups are
often created. This allows a number of related fosgsd to be classified under a
single designation, which is often useful for broadeical summarizations.

In many forest inventories, the forest type may bessed by the field crew at
the time the sample data are collected, determinethtdraime by applying a
computer algorithm to the sample plot condition datdodh. The Forest
Inventory and Analysis (FIA) program of the U.S. Fof@stvice uses both field-
(USDA 2007) and algorithm-based (Arner et al. 2003) forestitypemation.
Generally, the algorithm-based forest type is used imason. However, if a
forested condition is less than one subplot in &820415 ac) the field-based
forest type is used. It is assumed the algorithm canwcotaely determine the
forest type when the area is relatively small, becatftes few trees are present
on which to make a determination. As area and numberseas are highly
correlated, the question that arises is what affect dampled-area size have on
an algorithm-based determination of forest-type. An undeding of the
accuracy of algorithm-determined forest type in relatmarea sampled will
allow forest managers to make informed decisions regatdegppropriate
method of forest-type classification for particularefst inventory designs.

Data

Evaluation of algorithm classifications at various skatiarea sizes was
accomplished using FIA data from Indiana (1999-2003), South @ar(D02-
2006), and Maine (1999-2003). The states were chosen so thabfriieyforest
types encountered in the eastern United States. woulgiteseated. The data
were collected under the annual inventory design outlined bigt8ldcand
Patterson (2005). Sample plots are composed of four sapplth having a 24-ft
radius. Within each subplot is a microplot having 6.8-ftuadirees having 5.0
in. or larger dbh were tallied on the subplots. Sapling-419 in. dbh) and
seedling (< 1.0 in. dbh with minimum height criteria)adatere recorded on the
microplots. To facilitate the analysis, only singlerdihion plots were retained. In
order to have a large number of possible plot combinatfmnepeated
simulations, only forest-type groups having more than 10@ plete evaluated.
There were 3,712 plots in the study data representing 55 fgpes within eight
forest-type groups. Table 1 provides a summary of thelnyakarest-type group
and forest type.
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Methods

The forest-type algorithm used in this study is describe@lrbgr et al. (2003).
This algorithm uses relative stocking to assess th@siepancy of sample trees.
Individual-tree stocking values are computed from speciesfgpeguations
using tree dbh. Further adjustments (e.g., weighting) reaydile based on tree-
size classification and social position. The individnee values are aggregated
into initial type assemblages and the stocking totalkedd initial groups are
evaluated via decision rules to determine the final fdygst. Forest types are
hierarchically assigned to a more generic forest-type gsmfmrest-type group
determination is straightforward once the forest tgpestablished.

The accuracy of the algorithm-based classificationsexamined for forest-
type groups, which are assemblages of similar forest.tjjpesanalysis consisted
of two phases: 1) combining a number of plots with theestmest-type group
and then systematically reducing the area of the combinésignd re-evaluating
the forest-type group to see if the classification chgrayes 2) using the results
of (1), perform logistic regression to evaluate whiast pktributes are correlated
with the classification changes and predict probabil@fesorrect classification.

In the first phase, a Monte-Carlo simulation (Metitigpand Ulam 1949) was
performed by combining 30 randomly selected plots (without cepiant)
having identical forest-type group classification intgpapulation’ of 5 acres in
size (30x 1/6 ac = 5 ac). Forest-type group was determined for thibication
of plots. The area was then reduced by 1/24 ac by removangdamly selected
subplot and the forest-type group was re-evaluated.aréesreduction method
was carried out until only a single subplot remained (224 This allowed for
evaluation of potential forest inventory plot sizes ragdrom 1/24 ac to 5 ac.
The resultant output for the 120 different plot sizesuithet a binary variable that
indicated whether the classification had changed framotlyinal type and also
summary variables such as numbers of species and nuaoilstesns for
seedlings, saplings (1.0-4.9 in. dbh), and trees (5.0+ in, dbtl basal area for
saplings and trees. This process was repeated 500 timescfoforest-type
group; results were quite stable after 300 iterations.

These data were then used in a logistic regressiogsamathere the binary
response variable was whether or not the type classifiichid changed at any
given reduced area. Independent model variables consideredhe summary
variables described above (with two-way and three-wigyactions). A stepwise
variable-selection procedure was used to identify varididesmg significant ¢ =
0.10) predictive ability. The level of 0.10 was chosen to promote inclusion of
more variables that may help explain the classificathanges. These logistic
regression models provided the basis for predicting theapilitly that forest-type
group would be correctly identified at a specified plo¢siz
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Regression models relating the summary variables tapdat were developed
to describe average plot attributes at the various les$.sThe relationships in
the data suggested linear relationships between ploaadesaumbers of stems as
well as plot area and basal area. Nonlinear relatioagxjsted between area and
numbers of species. The model forms were:

Sic =BuAj +eg [1]
SPR =By xAjB3Jk tey [2]
BA . =ByA| +e [3]

where: j = tree size class (seedling, sapling,tese)
k = forest-type group
Sk = number of stems tallied for tree size claderest typek
SPR = number of species tallied for tree size clagsrest typek
BAj« = basal area of stems tallied for tree size glafssest typek
A; = sampled plot area (ac) for tree size cjass
gk = random error component for tree size cjagsrest typek
Bijk — Bax = estimated coefficients for tree size clpderest typek

The estimated coefficients are presented in Tabldh@ predicted values from
models [1] through [3] were used as inputs intoldiggstic regression model to
predict the probability of misclassification fogaven plot area. This analytical
approach was carried out separately for each ftypstgroup.

Results

The logistic regression analyses were conductethéoeight forest-type
groups. The general form of the model was:

P.(Correc) =f(S,,BA . ,SPR, x2x3)+¢, [4]

]

where: R(Correct) = Probability of correct classificatiaor forest-type groug
x2 = all two-way interactions of the predictor \adolies
x3 = all three-way interactions of the predictariables
ek = random error component for forest-type gr&up
all others as defined above

The variables chosen by the stepwise selectioreguoe varied considerably
among the groups. Across all eight type groupsyaed| there were 34 different
significant predictor variables related to the @doibty of correct classification of

forest-type group (the detailed information is podvided here due to size limits).

The models fit the data reasonably well withv@lues ranging from 0.43 to 0.64
(Table 3). The AIC (Akaike 1974) statistics alsowkd that the addition of
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covariates to the model substantially improved theigtied when compared to
an intercept-only model.

The probability of correct classification of the wiigsl/jack pine and
spruce/fir groups was influenced primarily by numbers of steonsbers of
different species, and basal area for saplings and ree<lassification accuracy
of the loblolly/shortleaf pine group was affected mobgynumbers of stems,
numbers of different species, and basal area for trdgsConversely, the
hardwood-type groups were more complex due to increased rainfber
significant predictor variables, such numbers of sterdshambers of species for
seedlings and various two-way interactions between th@szbles and the
sapling and tree covariates. The oak/pine group had theimacsite model, with
numerous three-way interactions being significant exqitary variables.

Inputs into the logistic regression model for eachdbtgpe group were
generated using models [1] through [3] for plot sizes rangom /24 to 5 ac.
The sensitivity of the algorithm to changes in foresapeters due to sample plot
size was dependent upon the type group of interest. Witimifer types, the
loblolly/shortleaf pine forest-type group was the mobust, as the probability of
classification error was only 0.15 for 1/24 ac plot size (Fedwa). The
white/red/jack pine and spruce/fir type groups were moretsent area
sampled, with the probability of misclassificationrgeD.3 - 0.4 at a plot area of
only 1/24 ac (Figure 1a, 1b). A sampled area of roughly 0.2 acneeded to
attain a nearly zero misclassification probability ltablolly/shortleaf, while the
other two conifer types required about 0.5 ac.

For hardwood forest-type groups, the most stable classisdits across the
various plot sizes were in the oak/hickory and oak/gumésggroups (Figure le,
1f). For these groups, the probability of misclassiitcatvas near 0.1 at the
smallest plot size evaluated (1/24 ac). Near-zero probebmtere achieved at a
plot size of roughly 0.25 ac for oak/gum/cypress and nearlydidr a
oak/hickory. The oak/pine group required plot sizes of ovea@16 attain near-
zero misclassification rates (Figure 1d). At a 1/24 at ke, the oak/pine group
had misclassification probability of 0.62 and was 0.24 femtiaple/beech/birch
group. The maple/beech/birch group required a plot sizbaftéD.45 ac to obtain
a misclassification probability less than 0.001 (Figure Egj.the aspen/birch
group, the maximum misclassification probability wasrr@ea9 (at 1/24% ac plot
size) and near-zero probabilities occurred at aboua®(Figure 1h).

The forest-type algorithm always provides the same faypstgroup for a
given set of input data from the sample plot. Howether field crews have the
advantage of viewing the entire area — their determin&iaoat limited to only
trees within the sample plot. Also, a certain amodisubjectivity is introduced
based on the field crew’s perception of the area. Ttaesers can result in
differing outcomes between the field-based and algorithraebfsest-type
group. Table 4 quantifies the agreement/disagreement piooofor the forest-
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type groups analyzed in this study. Agreement was relativgh for softwoods,
with red/white/jack pine having ~81 percent agreement anddpotite/fir and
loblolly/shortleaf having agreement rates exceeding 90 perthe conformity

for hardwoods was poorer, as both aspen/birch and oakk&hagneement rates
less than 50 percent. When the algorithm determined pleexgs aspen/birch, the
field call was spruce/fir for nearly 40 percent of thetgl The best agreement
between algorithm and field hardwood type groups was fogaaktypress,
which had identical results for roughly 88 percent of tisésplOverall, agreement
between field crew and algorithm occurred for ~ 75 perattite plots.

Discussion/Conclusion

For the red/white/jack pine, spruce/fir, and maple/beedlgroups, the
algorithm classification accuracies decreased relatiyeigkly at plot sizes below
1/4 ac. This outcome is a reflection of the algorithreshold for information
needed to accurately classify these type groups. A reviighe alescription for
each type group indicates a wide range of species octhinwhese type groups
(Eyre 1980). For example, spruce and fir species occueasarhere aspen,
birch, and maple are also present. As plot size iscextibelow 1/4 ac, the
dominance of the spruce/fir species becomes more ambigumuieadecision
rules employed in the algorithm may produce a classificatutside the
spruce/fir group. The most common classification eimoboth red/white/jack
pine and spruce/fir groups was maple/beech/birch. Sigilartommon
misclassification of maple/beech/birch was sprucg/fie.

In contrast, there should be much less concern regpndisclassification of
the loblolly/shortleaf pine group. These plots often cdnom planted areas
where other species (primarily hardwoods) occur in tlierstory, which makes
the preeminence of the primary species more apparesin@ler plots. In cases
where loblolly/shortleaf was misclassified, oak/pine Wwag$ar the most common
outcome.

A notable characteristic for the oak/pine and (to a lessent) aspen/birch
groups was a relatively slow improvement in classiiicaaiccuracy as plot sizes
increased. For oak/pine, numbers of species, numbetsna$ sand basal area
among the three tree size classes all contributdtetmtisclassification rate. The
confusion within aspen/birch was due primarily to spectesns, and basal area
of trees having dbh 5.0 in. or larger. The oak/pine group ejover 2.5 ac plot
size to attain near-zero misclassification probabdgitwhile the aspen/birch group
needed slightly less than 1 ac. In addition, the oa&/group had the worst
classification accuracy of all groups evaluated, withadability of
misclassification exceeding 0.6 when plot size was 1/2%tas gives further
support to the argument given above related to species rGirgdots where
there is a wide range of species, it is difficuldeiermine the dominant type and
relatively small shifts in the tree list can swag tassification in a different
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direction. Common misclassifications of oak/pine wetdolly/shortleaf and
oak/hickory groups. The aspen/birch group was most oftenkaistaith
spruce/fir and while maple/beech/birch, owing to the prinspmcies of this
group often being replaced by more shade-tolerant speesedting in relatively
high numbers of species and differing tree sizes.

The relationships between area sampled and misctad®fi probability for
the oak/hickory and oak/gum/cypress groups were similar e tfow
loblolly/shortleaf pine. This is presumably attributaldelte tendency for these
species groups to be fairly well defined, such that the nkmhispecies are likely
to survive and flourish relative to species that are pyirt@pther type groups.
The oak/gum/cypress sites also tend to be undisturbed aedange diameter
trees. These large trees provide high stocking valuesit@aery influential in
the computations, especially at the smaller plot siZiksclassifications were due
primarily to confusion with the oak/pine and either maygeth/birch or
elm/ash/red maple groups.

There are two primary differences between field obsenvand algorithm-
based forest-type group determination. The field crews trevadvantage of
viewing the broader area, not just the area within thie Hiowever, there is also
an element of subjectivity such that different crewy megolve different forest
types when assessing the same area. A feature ofjthrétlah is that the same
forest type will be computed for a given tree list, rging any subjectivity. The
drawback of the algorithm is that performance is suspkehwhere are not many
trees. These differences can result in conflictingrdatetions of forest-type
group. It is shown in Table 4 that when a computed typepoeither
oak/hickory or oak/pine, a wide range of different typesacerded by the field
crew. It is also shown that a computed aspen/birch s/pedan as spruce/fir for
almost 40 percent of the plots and is judged to be maptilimech for 14
percent of the plots. This suggests that 1) the treeespand size composition
over the broader area differs somewhat from that witlersample plot area only;
and/or 2) the relative importance afforded to the varicess sizes and species
differ between the field crew and the algorithm.

This leads to another point regarding species composina.would expect
that increases in species diversity occur in tramsmnes near the edges of
stands of differing type groups and more generally neanthstinct boundaries
of natural ranges of type groups. In these zones, theased diversity may lead
to higher levels of classification error, as well ddiional disparity between the
field determination and algorithm output. Such analysebeyend the scope of
this paper, but the concept is worth highlighting as a futesearch topic.

A dilemma for analysts is whether to use an algoriththeiffield-observed
forest-type group. This choice could result in largetshif estimated area for
certain forest-type groups. There is a need to bettar tie field forest-type
group with that computed by the algorithm. Given that cresliect data with



USDA Forest Service Proceedings — RMRS-P-56

electronic data recorders, improved consistency may taeneld by having the
algorithm provide real-time feedback on the computed tidypge group. This
would allow the field crews to see when there is disagent. This may 1) allow
the field crews to calibrate their observations to beenconsistent with algorithm
output; and 2) provide feedback that sheds light on nemdédications to
improve algorithm accuracy.

In summary, the algorithm was generally robust to chengplot size for
loblolly/shortleaf, oak/hickory, and oak/gum/cypress groups.classification of
other forest-type groups, the recommended plot size sheilddt the relative
proportions of occurring type groups and be consistent aikld of
misclassification that are considered tolerable. kanmple, if the area is
composed primarily of aspen/birch then a larger plotsimeild be considered
than if the area is mostly oak/gum/cypress. Ultimatéhyould be desirable to
refine the algorithm such that all forest-type groups Ivadas (small)
misclassification probabilities. This paper provides anydical framework for
evaluating whether changes to the algorithm provide improessiGcation
consistency.
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Figure 1: Misclassification probability vs. plot area for a) red/white/jack pine; b) spruceffir; c)
loblolly/shortleaf; d) oak/pine; €) oak/hickory; f) oak/gum/cypress; g) maple/beech/birch; and h)
aspen/birch type groups.
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Table 1: Data summary statistics by forest type and forest-type group.

No. stems/plot®

No. species/plot

Forest type group Forest type # plots Min. Mean Max. Min. Mean Max.
White/red/jack pine Jack pine 1 55 55 55 5 5 5
White/red/jack pine Red pine 7 41 86 113 6 10 14
White/red/jack pine Eastern white pine 58 30 74 154 3 8 15
White/red/jack pine White pine/hemlock 28 36 74 119 6 8 14
White/red/jack pine Eastern hemlock 30 43 93 135 4 9 13

124 30 79 154 3 9 15

Spruceffir Balsam fir 269 7 95 194 2 8 15
Spruceffir White spruce 14 12 53 103 1 5 9
Spruceffir Red spruce 151 32 104 187 1 8 13
Spruceffir Red spruce/balsam fir 137 25 97 177 3 8 13
Spruceffir Black spruce 73 4 73 141 1 5 13
Spruceffir Tamarack 5 31 72 122 5 7 10
Sprucelfir Northern white-cedar 119 38 116 177 3 9 16
768 4 97 194 1 8 16

Loblolly/shortleaf pine Loblolly pine 512 4 65 308 1 7 17
Loblolly/shortleaf pine Shortleaf pine 7 3 89 167 1 13 19
Loblolly/shortleaf pine Virginia pine 9 32 76 114 10 14 19
Loblolly/shortleaf pine Pond pine 9 33 59 106 2 7 10
537 3 66 308 1 7 19

Oak/pine White pine/red oak/white ash 37 12 66 103 3 9 14
Oak/pine Eastern redcedar/hardwood 14 7 68 124 6 13 20
Oak/pine Longleaf pine/oak 13 20 41 70 4 7 12
Oak/pine Shortleaf pine/oak 9 31 72 97 6 11 18
Oak/pine Virginia pine/southern red oak 6 28 60 92 3 13 22
Oak/pine Loblolly pine/hardwood 80 12 62 147 3 9 19
Oak/pine Slash pine/hardwood 4 31 44 60 9 10 12
Oak/pine Other pine/hardwood 6 42 65 92 3 6 8
169 7 62 147 3 10 22

Oak/hickory Post oak/blackjack oak 12 20 68 116 8 12 18
Oak/hickory Chestnut oak 12 24 55 115 4 8 15
Oak/hickory White oak/red oak/hickory 190 15 63 283 5 12 24
Oak/hickory White oak 30 20 66 138 4 12 18
Oak/hickory Northern red oak 19 34 65 84 5 8 14
Oak/hickory Yellow-poplar/white oak/red oak 35 21 67 158 6 14 26
Oak/hickory Sassafras/persimmon 19 1 54 101 1 9 18
Oak/hickory Sweetgum/yellow-poplar 50 27 59 122 3 10 18
Oak/hickory Bur oak 1 24 24 24 3 3 3
Oak/hickory Scarlet oak 3 57 63 72 8 11 14
Oak/hickory Yellow-poplar 9 33 71 152 9 12 16
Oak/hickory Black walnut 2 27 33 38 7 8 9
Oak/hickory Black locust 1 68 68 68 10 10 10
Oak/hickory Southern scrub oak 10 19 35 73 1 6 11
Oak/hickory Chestnut oak/black oak/scarlet oak 15 18 47 87 3 11 21
Oak/hickory Red maple/oak 11 2 59 143 1 8 12
Oak/hickory Mixed upland hardwoods 103 2 62 380 2 10 21
522 1 62 380 1 11 26

Oak/gum/cypress Swamp chestnut oak/cherrybark oak 7 33 46 64 8 11 15
Oak/gum/cypress Sweetgum/Nuttall oak/willow oak 84 3 47 97 1 9 17
Oak/gum/cypress Overcup oak/water hickory 4 13 27 46 6 10 14
Oak/gum/cypress Baldcypress/water tupelo 33 25 54 92 1 7 15
Oak/gum/cypress Sweetbay/swamp tupelo/red maple 77 19 56 145 3 8 21
205 3 51 145 1 8 21

Maple/beech/birch Sugar maple/beech/yellow birch 978 20 92 172 4 9 19
Maple/beech/birch Black cherry 2 17 32 47 4 6 7
Maple/beech/birch Cherry/ash/yellow-poplar 33 22 72 156 4 10 20
Maple/beech/birch Hard maple/basswood 9 33 60 119 5 10 14
Maple/beech/birch Elm/ash/locust 1 22 22 22 6 6 6
Maple/beech/birch Red maple/upland 66 10 87 147 2 9 14
1089 10 91 172 2 9 20

Aspen/birch Aspen 114 3 90 151 1 9 17
Aspen/birch Paper birch 173 4 89 185 1 8 17
Aspen/birch Balsam poplar 11 57 97 162 6 10 15
298 3 90 185 1 9 17

# Includes all tallied seedlinas, saplings, and trees.
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Table 3: Fit statistics by forest-type group for model [4].

AIC

Intercept + % reduction

Forest type group R?® Intercept only covariates (covariates)
White/red/jack pine 0.57 4419.4 1975.7 55.3%
Sprucef/fir 0.50 2952.0 1525.5 48.3%
Loblolly/shortleaf pine 0.64 1389.9 519.6 62.6%
Oak/pine 0.46 25862.0 15441.7 40.3%
Oak/hickory 0.43 2657.6 1536.3 42.2%
Oak/gum/cypress 0.51 2025.0 1010.3 50.1%
Maple/beech/birch 0.58 4854.6 2090.3 56.9%
Aspen/birch 0.49 7717.3 4054.7 47.5%

2 Max. rescaled R?

18.
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Table 4: Frequency of agreement between field forest-type group and computed forest-type group
for 3,712 FIA plots.

Field Forest Type Group®

Frequency
Fiow Pct
Col Pet  [AE E4R ES LLS LS UEE 0GE 0H oF Fd WRJ &F Total
KE 1232 2 o ] ) 42 o 1 2 1] 1 "r 293
4463 0.e7 0.00 0.00 0.00 14.08 0.00 0.4 057 0.00 0.34 39.26
.72 3.0 0.00 .00 0.00 5T 0.00 0.24 0.90 0.00 0.58 10.75
E&R 1] ] o ] ] 0 o ) 1] ] ] o ]
0.00 0.00 0.00 L] 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
ES ) ] o ] ) 0 o 0 ) 1] ] o )
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 .00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
LLS 1] ] o ] ] 0 o ) 1] ] ] o ]
g‘ 0.00 0.00 0.00 L] 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
o 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
=
< LS ) 1 o 3 492 0 o + 4 1] 0 o 537
) 0.00 0.18 0.00 1.12 .82 0.00 0.00 0.7 6.332 0.00 0.00 0.00
o 0.00 1.85 0.00 40,00 a0 .61 0.00 0.00 0.95 15.25 0.00 0.00 0.00
Lol
= UEE 4 i o ] 1] 533 o 43 25 ] 54 223 1088
3.1z 1.38 0.00 L] 0.00 53.64 0.00 2.9% 2.0 0.00 4.96 20,66
t,; 1910 ar.m 0.00 0.00 0.00 55.34 0.00 017 11.21 0.00 2967 2063
Q
[ 0GC ) 13 o 0 1 0 150 + ) 1] 0 1 205
Q 0.00 9.27 0.00 0.00 0.43 0.00 g7.50 1.95 0.00 0.00 0.00 0.43
L 0.00 a5.148 0.00 0,00 0.18 0.00 93.78 0,495 0.00 0.00 0.00 0.0a
E
= 0H 2 12 1 3 15 55 4 205 il 1 2 1 522
+ 0.38 2.30 0.1a 0.sT 2.07 10.54 07T 53.01 12.41 0.18 0.38 0.1a
: 1.12 22.a2 50,00 20,00 2.95 5.7 2.08 53.32 .38 25.00 1.10 0.0a
=]
m g 1 2 o 3 4 1 g 18 g2 1 17 2 163
~ 0.53 1.18 0.00 2.95 20.12 0.58 4.72 9.47 45.52 0.z8 10.08 1.18
< 0.56 2.7 0.00 32,33 6.26 0.12 417 3.7 677 29.00 9.34 0.18
Fd o 0 1] o o 0 o o o 0 1] o o
0.00 0.00 0.00 L] 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 .00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
WRI 0 ] o o o 1 o 0 10 ] 101 12 124
0.00 0.00 0.00 0.00 0.00 0.81 0.00 0.00 5.06 0.00 51.45 .68
0.00 0.00 0.00 0,00 0.00 0.12 0.00 0.00 .48 0.00 55.49 1.10
5F 8 2 1] o o 20 o o o 1 T T30 765
1.04 0.2e 0.00 L] 0.00 2.60 0.00 0.00 0.00 0.132 0.91 ag.0s
443 2.70 0.00 .00 0.00 2.48 0.00 0.00 0.00 25.00 188 67,10
Total 17 53 1 14 543 §12 122 423 223 ) 152 1083 anz

" AR = Aspen/Birch, EAR = Elm/Ash/Red WMaple, E3 = Exotic Softwood, LLS = Longleaf/3lash Fine,
LS = Loblolly/Shortleaf Fine, MBE = Maple/Beech/Birch, 0OGC = Oak/Gum{Cypress, OH = Dak/Hickary,
OF = Oak/Pine, PJ = Finyon/Juniper, WRJ = White/Rfed/Jack Pine, 5F = Spruceffir.
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