ODC 653 + 652 - 176.1

SETs: Stand Evaluation Tools

ll. Tree Value Conversion Standards
for Hardwood Sawtimber

by Joseph J. Mendel
Paul S. DeBald
and Martin E. Dale

USDA FOREST SERVICE RESEARCH PAPER NE-337
1976

FOREST SERVICE, U. S. DEPARTMENT OF AGRICULTURE
NORTHEASTERN FOREST EXPERIMENT STATION
6816 MARKET STREET, UPPER DARBY, PA. 19082

F. BRYAN CLARK, STATION DIRECTOR



SETs

T HIS IS ONE of a series of papers designed to help the forester
estimate the value of timber stands. We call these papers SETs —
Stand Evaluation Tools. The first three papers are being published
concurrently, They are:

SETs 1. AN INDIVIDUAL-TREE APPROACH TO MAKING STAND EVALU-
ations (USDA Forest Service Research Paper NE-336), which describes
a method for using individual tree values to make stand evaluations.

SETs Il. TREE VALUE CONVERSION STANDARDS FOR HARDWOOD SAW-
TimBER (USDA Forest Service Research Paper NE-337), which provides
values for individual sawtimber trees.

SETs I11I. CoMPOSITE VOLUME AND VALUE TABLES FOR HARDWOOD
ruLrwoop (USDA Forest Service Research Paper NE-338), which pro-
vides values for individual growing-stock trees.
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FOREWORD

In the past it has been customary to base estimates of probable profits
from the management of lands for the future production of timger in
the United States upon the increase of the timber in quantity. Everyone
familiar with the lumber business knows, however, that the lumber
which comes out of large trees is worth more per thousand feet than
that which comes from small trees, because the large trees turn out a
higher proportion of the choice grades. It is apparent that estimates of
profits through careful forest management should take into account this
factor of quality increase; but, in the absence of an accurate determina-
tion of what this quality increase is, it has hitherto been impossible to
do more than state in general terms the fact that such an increase would
take place and that its effect would be to make the profit from deferred
operations greater than that actually shown by the figures indicating
the future yield to be expected.

- dwarcf A. Braniff in the 1904 Yearbook of Agriculture

ABSTRACT

Tree quality index tables are presented for 12 important hardwood
species of the oak-hickory forest. From these, tree value conversion
standards are developed for each species, log grade, merchantable height,
and diameter at breast height. The method of calculating tree value con-
version standards and adapting them to different conditions is explained.
A computer program for calculating tree values for different lumber
values and conversion costs is included.



Figure 1. — Calculation of tree value conversion standards
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INTRODUCTION

N RECENT YEARS the USDA Forest

Service has published a series of papers
that deal with the rates of value increase for
most of the important hardwood species (see
References). An important part of these com-
putations is a system for generating indi-
vidual values for sawtimber trees. The system
and the values both have a lot of potential
uses for evaluating timber stands and their
development. And so, in this paper we: a)
describe fully the value system, b) present
a set of sawtimber tree values, ¢) show how
the values can be applied, and d) describe a
computer program for generating tree vol-
umes and tree value conversion standards.
In doing so, our aim is to provide researchers
and practitioners with a means for making
rigorous timber evaluations.

To further that aim, we are publishing
concurrently two other papers — COMPOSITE
VOLUME AND VALUE TABLES FOR HARDWOOD
PULPWOOD and AN INDIVIDUAL-TREE APPROACH
TO MAKING STAND EVALUATIONS. These three
papers combined make a useful set of work-
ing tools.

TREE VALUE
CONVERSION STANDARDS . ..
What They Are

Tree value conversion standards (TVCS)
are a measure of a tree’s worth in dollars,
based on the quantity and quality of its ex-
pected yield of 4/4 (1-inch) lumber. They
are standards, not in the sense that they are
fixed and absolute values, but in the sense
that they are criteria for gaging tree value
within a given framework of circumstances.

In the following section we describe the
system that we used to generate the tree value

conversion standards included in this publi-
cation. We also define the circumstances in
which those standards fit.

In general, the inputs were regional, and
the resulting standards may be applied re-
gionally. But local differences may occur
within a region, and changes may take place
throughout a region over a period of time.
Thus you may want to develop local value
standards of your own or adjust our regional
ones.

How They Were Calculated

We used the quality index (Q.I.) approach
to calculating tree value conversion standards
(Herrick 1956). This approach was a series
of index values to calculate the net value of
the 4/4 lumber that can be sawed from the
tree’s logs. The process is shown in figure 1.

We developed Q.I.’s for individual logs, by
species, log grade, and log diameter, using
the formula:

Log QIS(% FASXP.R.FAS) -+
(9/0 SELXP.R.sEL)

+(% #1CxP.R.#) +
+(% #3BxP.R.#).

The percentages are the proportion of a
log’s lumber that would meet the specifica-
tions for each lumber grade. We obtained
this information by hand-curving data from
HARDWOOD LUMBER GRADES FOR STANDARD
LUMBER (Vaughn et al. 1966).

The P.R.s are price relatives or price in-
dexes that express the price of each lumber
grade as a proportion of that of No. 1 Com-
mon (table 1). The price relatives given here
are based on the average prices of 4/4 plain-
sawed No. 1 Common lumber of each species
over the 5-year period 1964 through 1968,
f.o.b. mills in the Johnson City, Tennessee
area, as reported in HARDWOOD MARKET RE-
PORT (Lemsky 1964-68).



Table |. — Lumber Price relatives

Lumber Grade

Species FAS SEL SAPS 1C S 2B 3A 3B
White ash 1.63 1.56 — 1.00 0.53 — 0.44 0.39
Beech 1.25 1.18 — 1.00 54 — A2 .38
Black cherry 1.45 1.40 — 1.00 46 — 27 25
Elm 1.28 1.13 —_— 1.00 52 — — .40
Hickory 1.19 1.10 — 1.00 .40 —_ — —
Red maple 1.28 1.23 —_ 1.00 AT —_ 43 .30
Sugar maple 1.53 1.47 e 1.00 44 — .38 27
Black oake 1.65 1.57 —_ 1.00 .64 —_ .56 .37
Chestnut oak? 1.82 1.74 —_— 1.00 .66 — .58 .39
Red oak 1.65 1.57 —_ 1.00 .64 —_ .56 .37
White oak 1.82 1.74 - 1.00 .66 — .58 .39
Yellow-poplar 1.42 1.36 1.29 1.00 67 0.45 23 23

a Prices for chestnut oak and black oak were not available. Because lumber of these species is intermixed
with white oak and red oak respectively, prices of the latter species were used to calculate the price relatives.

We developed tree Q.I’s for a sample of
trees, using the formula:

Tree Q.I.==(% of tree volume in 1st log
X Q~I-1st log)
+ (% of tree volume in 2nd log x Q.L.2n4 10¢)
+. ..+ (% of tree volume in nth logx
Q-I-nth log) .

The percentage of tree volume in each log
is based on a tree volume table, which pro-
vides the volume of each log in a tree of given
size as well as the volume for the entire mer-
chantable height of the tree (International
14-inch log rule).

The log Q.I’s are those that we developed
in the previous step. To apply them, we used
a hardwood taper table, which provided the
diameter inside bark at the small end of each
log.

After developing a quality index for each
of our sample trees, we used regression analy-
sis to develop tree quality indexes for each
species, by butt-log grade, dbh, and merchant-
able height. The regression equations and
quality index values are given in appendix A.

We then converted these tree quality in-
dexes to gross tree values per thousand board
feet. To do so we multiplied each T.Q.I. by
the 1972 price of No. 1 Common 4/4 lumber
for each species (table 2). The year 1972
was selected because it reflects a period of

relative stability in the economy. Prices since
that time have been distorted by inflation and
recession.

We then converted gross tree values per
thousand to net tree values per thousand by
subtracting conversion cost — the cost of
converting standing timber into 4/4 lumber.
It includes the costs of labor and materials
used in felling and bucking the trees, skid-
ding and loading, other logging costs, trans-
portation, and milling. In this study we used

Table 2. — Price of No. | Common
4/4-inch lumber, January 1, 19722

Species Price per Mfbm
White ash $195
Beech 142
Black cherry 175
Elm 145
Hickory 140
Red maple 190
Sugar maple 185
Black oak?b 155
Chestnut oak?b 140
Red oak 155
White oak 140
Yellow-poplar 170

2 Prices from Hardwood Market Report for 4/4
plain-sawed No. 1 Common lumber, f.0.b. mills in the
Johnson City, Tennessee area.

b Prices for chestnut oak and black oak were not
available. Because lumber of these species is inter-
mixed with white oak and red oak respectively, prices
of the latter species were used.



an average conversion cost of $70 per thou-
sand for 16-inch trees (table 52).

Finally, we calculated tree value conver-
sion standards by multiplying net tree values
per thousand by appropriate tree volumes.
We include in appendix A tree value conver-
sion standards by species, butt-log grade, dbh
and merchantable height, computed from the
lumber prices in table 2 and a conversion
cost estimated at $70.

How TVCS’s Differ From Stumpage Values

Our tree value conversion standards are
not stumpage values: There are some impor-
tant differences between the two.

The customary method of estimating
stumpage value begins with the expected sell-
ing price of the product or products that are
to be made from the timber. From it is sub-
tracted the estimated cost of converting the
timber into those products. The difference is
termed a conversion return. And from it is
subtracted an allowance for the operator’s
profit and risk. The final difference, the resi-
due, is the stumpage value of the timber.

Our tree value conversion standards are
conversion returns only — one step short of
stumpage values. We have refrained from
taking that step because profit and risk are
somewhat arbitrary, and often highly per-
sonal matters.

In computing our tree value conversion
standards, we have limited ourselves to a
single product — 4/4 lumber. Also, we have
used given yields by lumber grade, given
lumber prices, and only one level of conver-
sion costs. Our tree value conversion stand-
ards are, therefore, estimates of conversion
return under a single, specified set of condi-
tions and they must be recognized as such.
They are not estimates of conversion return
from any particular logging chance. And,
since they contain no allowance for profit and
risk, they are not stumpage values.

Our tree value conversion standards can,
however, be adjusted to fit many local condi-
tions, such as lumber prices, lumber-grade
recovery, logging chance, operator efficiency,
etc. We will show how this is done in the
next section. After making the needed adjust-

ments, you might use the TVCS’s to estimate
yvour own stumpage values by subtracting an
appropriate allowance for profit and risk.

Adapting TVCS To Local Conditions

Our tree value conversion standards are
suitable for regional use and for estimating
broad value relationships. But they can also
be adapted more closely to local conditions.

Major adjustments are needed where prod-
uct yields or product values differ greatly
from the ones we used in deriving our tree
quality indexes. Such cases include local
areas where mills a. have different mixes of
lumber grade recovery, b. turn part of their
output into products other than grade lumber,
or c. sell their grade lumber at price mixes
other than those we used to derive the price
relatives. In such cases we suggest that tree
value conversion standards be calculated to
fit local or specific circumstances. This can be
done by the procedure we outlined for cal-
culating TVCS.

Minor adjustments are needed where our
tree quality indexes are suitable, but No. 1
Common lumber prices, conversion costs, or
volume measures differ from those we used.

The price of No. 1 Common lumber fluc-
tuates, sometimes for a particular species,
sometimes for all species. It may differ from
one locality to another, and it may vary from
time to time. Conversion costs differ from one
logging chance to another for any given
operator. So can mill log and lumber overrun
and underrun. These kinds of fluctuations and
variations are common and it is reasonable
to expect them. So we should be able to adjust
tree conversion value standards to fit them.

Although such adjustments can be made
most efficiently by computer, they can, if
necessary, be made with a desk caleulator.
Either way, they must be made one species
at a time; they should be made by log grade,
merchantable height, and dbh; and they can
be made using the formula

TVCS = [(TQIxP#1C) — CC] (TV)
where
TQI = tree quality index
P#1C = price of No. 1 Common per
Mfbm



CC = conversion cost per Mfbm
and TV = tree volume in Mfbm

This formula consolidates some of the steps
that we used in deriving our TVCS values.
The term TQIxP#1C represents a tree's
gross lumber value per Mfbm. That term
minus CC represents the tree’s net lumber
value per Mfbm.

To facilitate making adjustments with a
desk calculator, we have included in appendix
A a complete set of TQI values, a representa-
tive set of conversion costs, and a composite
board-foot volume table (International /-
inch rule). To adjust a tree’s TVCS for differ-
ent prices of No. 1 Common lumber or conver-
sion costs, we need only to insert the tree’s
TQI and TV values into the formula given
above, substitute the appropriate P#1C and
CC values and solve the resulting equation.
To adjust for overrun or underrun we need,
simply, to expand or reduce the tree’s value
conversion standard by the percentage of
overrun or underrun. And, if we need to make
adjustments, we can make them by 2-inch
diameter classes and interpolate between the
classes.

To facilitate making adjustments with a
computer, we have included a Fortran IV
program in appendix B. This program cal-
culates for each sawtimber tree the TQI, vol-
ume, and TVCS, giving the user the option
of substituting current prices of No. 1 Com-
mon lumber and conversion costs to suit his
own situation. The program may be used as
presented to summarize the volume and
TVCS for the sawtimber component of a
particular stand; or the user may wish to
incorporate the basic set of equations for
volume, TQI, and TVCS into his existing
inventory system. The program listing with
user instructions and examples is given in
appendix B.

How To Use TVCS

As noted earlier, we developed our tree
value conversion standards to calculate the
rates of value increase and financial maturity
diameters for various hardwood species.
But TVCS can be put to work in other ways.

Value standards can be applied to forest

inventories, much as volume standards are.
The mechanics are simple, using either
TVCS tables that are comparable to volume
tables or TVCS equations that are com-
parable to volume equations. Such applica-
tions add a new dimension to inventory work
by allowing stock tables, per-acre estimates,
stand summaries, etc. to be expressed in
dollars as well as board feet.

TVCS summaries add much meaning to
inventories, reflecting timber quality as well
as quantity. They can be provided simply by
adding value standard calculations to the
normal calculations of board-foot volumes.
The other ingredients — species, dbh, mer-
chantable height, and butt-log grade — are
usually included in field tallies.

There are other possible advantages of
including value summaries in inventory sys-
tems. One is the ease of making value projec-
tions for timber stands, which opens new
avenues for evaluating timber management
alternatives. An application of such an eval-
uation is discussed and illustrated in the
companion paper AN INDIVIDUAL-TREE AP-
PROACH TO MAKING STAND EVALUATIONS
(DeBald and Mendel 1976b).

SUMMARY

Value is a neglected dimension in timber
inventories. There are few prescribed meth-
ods of calculating it. Guidelines are few, in-
definite, and often sketchily narrative in form.
Qur presentation of value standards and the
method by which they are constructed should
overcome these obstacles and encourage others
to delve deeper into timber valuation.

The tree value conversion standards are
presented in two forms that are familiar to
all timber estimators: in volume table format
and in volume equation form. Thus they
should pose no problem to a potential user.
Their resemblance to volume standards is
not entirely coincidental. It is an expression
of the partial dependence of value on volume.
By using value standards we are merely in-
troducing a pricing mechanism into the
timber-estimating procedure to produce an
estimate of value based on both the volume
and quality of the tree.



The availability of value standards and
the possibility of altering them to fit local
conditions should encourage the reporting
of forestry investigations in terms of value
as well as volume. Only dbh, merchantable
height, and butt-log grade must be measured
or estimated. These measurements are al-
ready required for most timber inventories,
so the standards present an opportunity to
enhance the results of forestry investigations
without any appreciable increase in cost.
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APPENDIX A

Table 3.—Regression coefficients used to derive tree quality

index (TQI) values

Butt-log Regression coefficient
Species
grade bo b: b.
White ash 1 0.52016 0.02554 —0.00063
2 42017 02779 — .00153
3 19192 .01458 .00666
Beech 1 0.63384 0.01341 —0.00383
2 .56182 .00840 — .00267
3 43325 .00825 — 00169
Black cherry 1 0.62909 0.02316 —0.00319
2 41975 .02264 — .00227
3 20834 .02347 — .00083
Elm 1 0.70931 0.01151 —0.00430
2 51667 .01113 — .00186
3 43276 .00797 .00003
Hickory 1 0.57123 0.01550 —0.00476
2 51371 .00667 — .00224
3 45999 .00000 .00000
Red maple 1 0.54256 0.02047 —0.00535
2 70533 .00202 — .00383
3 46333 .00008 — .00010
Sugar maple 1 0.59368 0.02170 —0.00616
2 43199 .01369 — 00155
3 36873 00952 — .00200
Black oak 1 0.79449 0.01372 —0.00535
2 .52900 .00994 — .00150
3 55305 .00354 — 00157
Chestnut oak 1 0.85192 0.00747 —0.00406
2 55315 .00874 — .00181
3 .46905 00722 — .00061
Red oak 1 0.69524 0.01869 —0.00418
2 59992 01144 — .00242
3 53211 00574 — .00189
White oak 1 0.56518 0.02548 —0.00464
2 .33601 .02089 — .00177
3 .38063 .01206 — .00065
Yellow-poplar 1 0.51132 0.01549 —0.00082
2 63478 .00880 — .00344
3 41512 .00946 — .00110

where: TQI=b,+b: (dbh)-+b: (merch. height).

2 For trees with a butt-log grade below 3, we assigned a TQI value of 0.400, a nominal value correspond-
ing to the price relative for lumber grade 3B. Lumber grade yields were not available for such logs. We
also labelled them ‘“‘grade 4”. In the hardwood log-grading classification such logs are identified as tie and
timber or construction logs. This, in part, explains why the TQI value is constant for all trees with butt-log
“grade 4” regardless of species, dbh, or length.
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Table 52.—Conversion costs for hardwood trees

Dbh Cost per M board feet
(inches) $60.00 level  $70.00 level  380.00 level

11 $70.84 $80.84 $90.84
12 68.67 78.67 88.67
13 66.50 76.50 86.50
14 64.34 74.34 84.34
15 62.17 72.17 82.17
16 60.00 70.00 80.00
17 57.83 67.83 77.83
18 55.67 65.67 75.67
19 53.50 63.50 78.50
20 51.33 61.33 71.33
21 49.17 59.17 69.17
22 47.00 57.00 67.00
23 44.30 54.80 64.80
24 43.50 53.50 63.50
26 42.65 52.65 62.65
26 42.25 52.25 62.25
27 42.05 52.05 62.05
28 41.95 51.95 61.95
29 41.85 51.85 61.85
30 41.80 51.80 61.80
31 41.74 51.74 61.74
32 41.69 51.69 61.69
33 41.64 51.64 61.64
34 41.69 51.59 61.59
36 41.54 51.54 61.54
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Table 53.—Gross volume in board feet
(International 1/4-inch rule)

Dbh Merchantable height in feet
(inches)

8 16 24 32 40 48 56 64

8 15 24 35 46 —_ — - —_
9 18 32 44 54 63 — — —_
10 21 39 54 68 76 81 —_ —
11 25 48 68 82 91 98 —_ —
12 30 57 80 100 114 124 130 e
13 36 68 96 118 134 149 161 171
14 42 79 110 140 163 184 194 205
15 50 92 128 160 188 214 232 250
16 59 105 147 180 213 247 274 295
17 66 118 166 208 245 281 314 340
18 74 135 188 235 278 320 360 400
19 83 152 212 265 314 360 405 450
20 92 170 236 295 350 400 450 500
21 102 189 262 328 390 450 505 550
22 112 209 290 362 430 495 555 610
23 122 228 316 396 470 540 610 680
24 133 252 346 430 510 595 670 740
25 145 275 376 470 555 645 730 810
26 158 300 410 510 605 700 790 880
27 172 325 440 550 650 760 850 950
28 187 348 480 595 700 810 920 1,020
29 203 378 515 640 760 870 990 1,100
30 220 410 550 685 810 930 1,060 1,180
31 237 440 595 740 870 1,000 1,140 1,260
32 254 470 635 790 930 1,070 1,210 1,250
33 270 500 680 840 990 1,140 1,290 1,440
34 291 530 725 900 1,060 1,210 1,380 1,530
35 311 565 770 950 1,120 1,290 1,460 1,630

Source: Composite volume tables for timber and their application in the Lake States, by S. R. Gevorkiantz
and L. P. Olsen. USDA Tech. Bull. 1104, 1955.
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APPENDIX B

COMPUTER PROGRAM AND DOCUMENTATION

Tree value conversion standards may be
computed or adjusted very easily by com-
puter using the program given here. This
program, written in Fortran IV, was devel-
oped primarily for simplicity of use. It is
quite flexible in that (1) you can punch the
data deck in any format you want and use
any two-digit species code; (2) you have the
option of using whatever conversion costs
and lumber prices best suit your particular
conditions; and (3) you have a variety of
options for different printouts.

The program was tested on an 1IBM 370/
158; however, it should work on most com-
puters that accept standard Fortran. The
Job Control Language (JCL) cards are not
listed here with the program because they
differ for different computer installations.
Complete instructions for the user are in-
cluded as comment cards.

The program was tested with data from
a l-acre sawtimber stand of upland oak in
southeastern Ohio. Figures 2 through 8 il-
lustrate the type of computer output one
would get if he ordered the conversion value
of sawtimber printed by species, grade, and
dbh class. This information is given in figure
6. Figures 4 and 5 follow the same general
form; Figure 4 gives the number of saw-
timber trees while Figure 5 illustrates the
board-foot volume.

Figure 7 illustrates the form of summary
that can be printed when the user requests it.
This is a summary over all dbh classes of the
number of trees, board-foot volume, and con-
version value by grade and species. Figure
8 is similar except that the summary is over
all species and shows the same type of infor-
mation by 2-inch diameter classes.

Figure 2 illustrates part of the listing of
individual sawtimber trees from our 1l-acre
test stand. For each sawtimber tree in the
stand, it shows both measured and computed
information, such as TQI, board-foot volume,
and TVCS. The user may suppress the print-
ing of this list if he so desires.

Figure 3 shows the list of individual trees
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in the test stand that did not qualify for
inclusion in the sawtimber list. There are four
reasons why individual trees may appear on
this list: (1) tree diameter is less than saw-
timber size (11.0 inches dbh); (2) no mer-
chantable height is recorded for the tree or
its merchantable height exceeds 96 feet,
which may indicate a recording error; (3)
no log grade is assigned to the tree or it is
not one of the standard log grades 1, 2, or 3;
or (4) the tree species is not one of the 12
species for which we have developed tree
value conversion standards. This listing of
excluded trees could be useful in editing the
data for possible punching or recording
errors. Printing of this list may also be sup-
pressed if the user so desires.

There is one minor discrepancy between
the values one obtains with the computer
and those given by the desk calculator and
table. This is because different methods were
used to determine the board-foot volume of
the trees. With the desk calculator, board-
foot volume is determined by 1-inch dbh
classes and 8-foot log classes, using the com-
posite gross volume table (International 1/.-
inch rule) by Gevorkiantz and Olsen (1955).
In the computer program we use a volume
equation derived by Beers (1964). The equa-
tion is more flexible and better suited to com-
puter computations, and it has the added
advantage that dbh may be specified to the
nearest 0.1 inch, rather than to the nearest
inch. In his paper Beers discusses the size
of the differences between the volumes in
the original table and those given by his
equation.

TQI values and conversion costs are also
computed to the nearest 0.1 inch dbh rather
than by 1l-inch classes as they were in the
tables.

As part of our test, we compared board-
foot volume and tree value conversion esti-
mates given by the desk calculator with those
given by the computer program, using data
from the 1-acre test stand. Total board-foot
volume of sawtimber, using the composite



table, was 11,147 board feet, compared to
11,124 board feet by equation; a difference
of only 0.2 percent. The desk calculator and
table gave a total tree value conversion of
$442.21, compared to $440.97 for the com-
puter program; a difference of $1.24 which
is 0.8 percent. Estimates for individual trees
will differ more, of course, but generally the

total stand volumes and value conversions
obtained by the two methods are very close.

NOTE: The program reproduced here is
available on punched cards from the authors.
Address requests to Project 4202, Northeast-
ern Forest Experiment Station, P.O. Box 365,

Delaware, Ohio 43015.
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PROGRANM TV

oo s s e e Rk K % SRR LR
CS —--- TREE VALUE CONVERSTUN STANDARDS

THIS PROGRAM IS DESTIGNED TO COMPUTE AND TARULATE THE INDIVIDUAL
SAWTIMRER VOLUME AND VALUF FUOR EACH (IF 12 .TREE SPECIES. THE RASIC
CONCEPTS AND TECHNIOUES USED IN DEVFLOPING THE TREF VALUE CUNMVERSIN
STANDARDS RFPORTED T THIS RESEARCH PAPER ARE USED IN THE COMPUTER
PROGRAM, AND THE LISER SHOULD RE FAMILAR WITH THESE TECHNIOUES,

THE SAME TFRCHNMIOUES PROBAKLY COULD BRE APPLIED TU UOTHER HARDWOUD SPECIES,
BUT THE BASIC RESEARCH NEEUDFD TO DEVELOP THE KREGRESSTON CURFFICIENTS IN
THE TOT FQUATINNS HAS NOT BFEN COMPLETED,

THE USER HAS NPTINNS TU USE THE STANDARD CONVERSION COSTS AnND

PRICES OF N{V 1 COMMON LRR AS GIVEN IN THIS PAPEK, UK

HE MAY USE HIS UOWN CONVERSION COSTS AND LBR PRICE DATA,.

TYPE OF STANMD DATA NECESSARY FUOR PRUGRANM OPERATIUN:

THE USFR NFEDS £ DFCK (iF DATA CARDS WITH THE FOLLOWING DATA
PUNCHEN NN A CARD FOR EACH SAWTIMBER TREE IN THE STAND:

1. SPECTES CODE NUMBER

SPECTFS MAY EE CODED USING ANY TWO=-DIGIT NUMBER FROM
1 THRU 99, SEFE INSTRUCTIONS UNDER USER-SPECIFIFD
RTINS CARD 2.

2e DIAMETER RBREAST HEIGHT

IT IS PREFERARLE TO RECORD DIAMETER TU THE NEAREST

0.1 TNCH, HUWEVER, THE NEAREST ONE OR TWO INCHES
WOLLD NOT AFFECT THE OPERATION OF THE PRUOGRAM,

THE PROGRAM WILL LIST TREES SMALLER THAN 11 INCHES DEH
I A DIFFERFMT LIST FROM THE SAWTIMBER TREES.

3. UeS, FOREST SERVICE STANDARD LOG GRADES FOR HARDWOOD FACTORY LUMRER,

RUTT LOG GRALES 1, 2, DR 3. ALL TREES WITH LOG GRADES
NTHER THAM THESE WILL BE LISTED IN A DIFFERENT LIST
FREM THE SAWTIMBER TREES.

4, MFRCHANTARI F HETGHT ‘T AN 8=TNCH VARTARLE T0r DIARETER INSIDE
RARK, IN FFET,

MERCHANTARLE HEIGHT IS RECORDEND IN FEET, AND USUAILLY

THIS HEIGHT TS RELATED 70 MULTIPLES OF & FOOT LOG LENGTHS,
Totre 16, 24, 32, 40, 48, 56 FTC,. HOWEVER, THE PROGRAM
TS WRITTEN T ACCEPT AND USE ANY MERCHANMTARLE HEIGHT
RETWEEN. T AND 96 FEET.

TRFES THAT HAVE LESS THAN 1 FOOT OR MOKE THAN Y6 FEET
MERCHANTARLE HEIGHT WILL BE LISTED SEPARATELY RROM™

THE SAWTIMBER TREES,

IN CASF DATA ARE NOT ALREADY PUNCHED WE SUGGEST PUNCHING AS
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SHOWN BELOW UNDER CARD 1 OF THE USER=SPECIFIED CUPTIONS SECTION,
THIS SECTINN ALSC GIVES INSTRUCTIGNS ON WHAT TO DU IF DATA ARE
ALREADY PUNCHED TN SOME DIFFERENT FUORMAT,

USER=SPECIFIFED OPTIONS:

ALL THE INSTRUCTIONS FOR USING THIS PROGRAM ARE INCLUDED HERE,
SEVEN CARDS PRECEFDING THE STAND DATA DECK ARE MANDATURY, THEY ARE
USED TO SPECIFY THE VARIOUS OPTIONS AND ALL SEVEM CARDS MUST HE
PRESENT, ALTHOUGH ALL EXCEPT THE FORMAT CARD (CARD NO 1) COULD

BE RLANK.,

CARD 1 (FORMAT CARD THAT SPECIFIES THE FORMAT GF THE STAND DATA
DECK TO BE READ)., THIS CARD IS NEVER BLANK,

TO TLLUSTRATE HOW THE FURMAT CARD IS PUNCHED WE ARE SHOWING
BELOW AN EXAMPLE 0OF HOW THE INDIVIDUAL TREE INFORMATION COULD
BE PUNCHED ON THEF DATA CARDS AND THE APPROPRIATE FUORMAT CAKRD
ASSOCIATED WITH THIS PARTICULAR DATA SET-UP.

coL
1-3 IDFNT =--— TREE NUMBER, IF TREES HAVE NOU NUMBER OR IDENTIFI-
CATION, THE PROGRAM ASSIGNS A NUMBER IN THE URDFR
THE DATA CARDS ARE READ.
4~5 ISP -=-  SPECIES CODE NUMBER
N1 WHITE ASH 07 SUGAR MAPLFE
02 BEECH 08 BLACK 0AK
0%  BLACK CHERRY 09  CHESTNUT UAK
04  ELM 10 RED 0OAK
05  HICKURY 11 WHITE 0AK
06 RED MAPLE 12 YELLOW POPLAR
6-9 DRH === TREE DIAMETER BREAST HEIGHT
10 IGRAD=-=-= FUREST SERVICE STANDARD LOG GRADES FOR HARDWOUOD
FACTORY LUMBER, BUTT LUG GRADES 1, 2, 0OR 3,
11-12 HT === MERCHANTARBLE HEIGHT IN FEET TU AN 8=-INCH

VARIARLE TOP DIAMETER INSIDE BARK,

IF THE ORDER OF THE VARIABLES READ IN IS THE SAME AS AROVE AND
THE VARTARLES ARE LUCATED IN THE COLUMNS INDICATED, THEN THE
CORRECT FORMAT CARD (DATA CARD 1) IS:

(13,T2,F4.1,T11,F2.0)

IF THF ORDER 0OF VARIABLES READ IS THE SAME AS ABOVE BUT THE DATA
ARE IN DIFFERENT COLUMNS, THEN YOU MUST CHANGE DATA CARD 1 TO
REFLECT THE CORRECT FORMAT,

IF THE NORMAL DRDER OF VARIARLES AROVE IS NOT USED, THEN YUU MUST:
(1) CHANGE THE ORDER OF VARIABLES ON THE DATA READ STATEMENT LABELED
NO 50 IN THE PROGRAM, AND ALSO (2) SPECIFY THE CURRECT FORMAT ON
DATA CARD 1.

A
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CARD NO 2 (TRANSFORMATION OF SPECIES CODES)

IF THF SPECTES CODES IN YOUR DATA DECK AGREE EXACTLY WITH OUR
SPECIES CODES INDICATED AROVE, THEN DATA CARD 2 IS BLANK,

IF YOUR SPECIES COUDES ARE DIFFERENT YOU MUST PUNCH A 1 IN COL 1
ON CARD 2, AND PUNCH THE TWO-DIGIT CODE YOU USE FOR WHITE ASH
IN COLS 5 AN[ 6, PUNCH YOUR CODE FOR BEECH IN COLS 7 AND 8, AND
CONTINUE FNR ALL TWELVE SPECIES. CARD 2 IS PUNCHED FOLLOWING
FORMAT 501, ANY SPECIES EXCERPT THOSE AROVE WILL AUTOMATICALLY
BE ASSIGNED TO THE MISC GROUP AND LISTED SEPARATELY FROM THE
SAWTIMBER STAND,

CARD NO 3 (LRR PRICE CONMIROL CARD)

IF YOU WISH 70 USE THF {RR PRICES LISTED IN TABLE 2 OF THIS PAPER,
CARD 3 IS RLANK, (OTHERWISE PUNCH A 1 IN COL 1 AND ENTER THF

NEW PRICE DATA ACCORDIMG TO FORMAT 505, THE ORDER OF THE LBR
PRICES LISTEN ON CARD 3 IS ASSOCIATED WITH THE ORDER (IF SPECIES.

CARD NOS 4, 5, AND 6 (CONVERSTON COST OPTION CARDS)

IF YOU WISH 10 USE GUR STANDARD CUNVERSTIUN CUSTS AT THE $70.00
LEVEL AS GIVEN IN TABLE 52, ALL THREE CARDS ARE RLANK,

IF YOU WISH TO CHANGE THE CONVERSTON COST LEVEL, SAY, FROM

$70,00 TO s8C.00, BUT FAINTAIN THE SAME GENERAL CURVE FORM IMPLICIT
IN TARLF 52, THEN PUNCH A 1 IN COL 1 DATA CARD 4 AND THE NEW
CONVERSTION CNST FOR THE 16=INCH DBH CLASS (80.00) IN COLS 5-10 DATA
CARD 4 (RIGHT-HAND ADJUSTED), AND LEAVE CARDS 5 AnD 6 BLANK,.

IF YO WISH T CHANGE THE CURVE FORM 0OR USE YOUR UOWN SET OF
DIFFFRENT CONVERSTON CUSTS, PUNCH A 2 IN CUL 1 CARD 4, THEN THE

26 NEW CONVERSTON COSTS STARTING WITH THE CONVERSION COST FOR

THE 11-INCH CLASS IN CCOLS 21-26 AND CONTINUING THROUGH THE 36-INCH
CLASS RY ONE=-INCH CLASSES. HENCE, YOU WILL BE PUNCHING THE
CONVERSTON COSTS FOR THE 11= THRU 18-~INCH DBH CLASSES ON CARD 4,
THE 19- THRI) 30-INCH CLASSES ON CARD 5, AND THE 31- THRU 36-INCH
CLASSFS OM CARD 6. SFE FORMAT 510,

CARD NGO 7 (NUTPUT CONTROL CARD)

THERE ARE 7 TYPES OF NOUTPUT TABLES AVAILABLE. IF YOU WISH ANY

OF THFSE TABLES, PUNCH A 1 IN THF APPROPRIATE COLUMN AS SHOWN

BELOW. IF YOU DO NOT WISH A PARTICULAR TARLE, LEAVE THE

APPROPRIATE COLUMN RLARK,

NOTFE —— KEGARDLFSS ik THE CUDE PUNCHED IN COL 7 THE USER WILL
ALWAYS GET A STATEMENT INDICATING THE TUTAL NUMBER
MF TREFS AND THE NUMBER OF TREES EXCLUDED FROM THE
SAWTIMBER LIST. ALSO HE SHOULD ALWAYS GFT A TARLE OF
COMVERSTON CUSTS AND LBR PRICES USED IN THAT PARTIGULAR
COMPUTFR RUN. THE LATTER TWO TABLES ARE OMITTED IN THF
FOLLOWING COMPUTER OUTPUT RECAUSE THEY ARE TLLUSTRATED IN
TARLES 2 AND 52,

COL TYPE OF TARLE

61



sNelelelaleoleNoRoNolaNolaNolaNaNeRoNoNaRa e e Kel

eNeNeNe!

AOOOOONO

AOOOO0

1 NUMBER OF SAWTIMBER TREES

2 BOARD FUOT VOLUME OF SAWTIMBER

3 VALUE OF SAWTIMBER TREES

4 SUMMARY OF SAWTIMBER STAND BY SPECIES
AND GRADE

5 SUMMARY 0OF SAWTIMBER STAND BY DBE AND GRADE

6 LIST OF SAWTIMRER TREES SHOWING THE TREE
QUALTTY INDEX, ROARD FOOT VULUME, CUBIC
FEET, CORDS, ARND TREE VALUE.

7 LIST OF TREES EXCLUDED FROM SAWTIMBER LIST
RECAUSE OF S1ZE, PECIES, LOG GRADE, OR
MERCH HT.
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THIS COMPLETES THE LIST OF USER INSTRUCTIONS. REMEMBER ALL
SEVEN OPTINON CARDS MUST PRECEED THE DATA DECK
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DIMENSION ALPHA(36),BETA(Z26),GAMMA{36),CCOST(26) NUM(13,12,3),
IVALUE(13,12,3),N0TOT(12) TOTVAL(12),DUMMY(12),USERCC(26),FMT(20),
2NOXSP(12), VALXSP(12), ISMALL(500,3),SMALL(500,2),PRICE(12),
3ISPCD(12)

INTEGER VOLUME(13,12,3),TCTVOL(12),TOTRF,VOLXSP(12).0PTY,0PT2,0P3,
1SP(99)

REAL SPNAMEXB(26),SPNAMRB(24)

LIST OF TREE SPHCIES NAMES FOR WHICH WE HAVE DEVELOPED TREE VALUFE
CONVERSINN STANDARDS

DATA SPNAME/? WHITE', ' ASH Yol BEE', 'CH te!'  BLACK !
1y 'CHFERRY 1, FLY, '™ tot HICK'Y, 'ORY ! RED M!
2y YAPLE Yyt SUGAR ', '*MAPLE ty! BLACK!'y ' OAK Yyt CHESTN!
2,'UT DAK ', RED 7, t(1AK tyt WHITEY, ' OAK Yo' YELLOW !
4y tPOPLAR 1, MIt, 1SC v/

DATA SPNAM/'WHITE Yy VASH Yyt 'y "BEECH 'y 'BLACK 'y
1'CHERRY 1,1 1y TELM ] 1, PHICKORY ', 'RED ",
2'MAPLE 'y 'SUGAR ', IMAPLE 'y 'BLACK 'y TOAK Yy YCHESTNUTY,
3 10AK 'y 'RED ty 10AK fy TWHITE 'y 1OAK YLYYELLOW Y,
4'POPLAR Y/

LIST OF STANDARD CONVERSION COSTS FROM TABLE 52 OF PAPER, USED IF
COL 1 CARD 4 IS BLANK OR 7ZFRO. LIST STARTS WITH 11-INCH DBH CLASS
AND CONTINUES THRU THE 36-INCH CLASS. CONVERSION COSTS ARE IN
DOLLARS PER M Bi: FT.

DATA CCOST/80.84,T78,67,76e504T4e34,72.17+70,00,67.83,
165.67¢63.50,61.%3,59.,17457.00454,80453,50,52.65,52.25,52.05,51.95,
251e85,51480451.74451.69,51.64,51.59,51.54,51.49/

LIST OF STANDARD HARDWOOOD LBR PRICES FROM TABLE 2 OF PAPER.
THESE PRICES ARF USED IF DATA CARD 3 IS BLANK, PRICES ARE FOR 4/4
INCH NO 1 COMMON LBR IN DCOLLARS PER M,

62



OO0

[aEeNeNS]

DATA PRICE/1954414249175.4145,414045190.45185.,4155.,1404+155.,140.,
1170,/

LIST OF REGRESSINN COFFFICIENTS USED TO SOLVE FUR THE APPRUPRIATE
TREE QUALITY INpEX

WHERFE:

TOI = ALPHA + BETAXDBH + GAMMARHT

THE FIRST THRFE NUMBERS IN FACH LIST APPLY T0O LOG GRADES 1, 2, AND
3y, RESPECTIVFLY FNR THE SPECIES 1 WHICH IS WHITE ASH, AND THE
PATTERN TS REPEATED FOR ALL TWELVYE SPECIES.

DATA ALPHA/.H52N0164.420174419192,.633R4, ,56182,.43325,
1662909,.41975,,70834, ,70921,4.51667,.432764,57123,.5127T1,.45999,
2e54256,.70533,.46333,.59368,.43199,.,36873,.,79449,,52900,.55305,
3eB5192,.55215,,46905,4.69574,.59992,.53211,.56518,.322601,.38063,
4451132,.63478,.41512/

DATA BETA/.02554,,02779,.01458,.01241,,00840,.00825,
1.02316,.02264,.02347,,01151,.01113,.00797,.01550,.00667,.00000,
2002047, ,00202,.00008,,02170,,01%69,.00652,,01272,.00994,.00354,
3.00747,.00874,.007224.01869,4.011444,00574,,0254K,.02089,.01206,
4,01549,,00880,.00946/

DATA GAMMA/.DN0A3,.00153,~-.00666,.00383,.00267,.00169,
1.00319,.00227,.0008%,.004%,.00186,-,00003,.00476,.00224,.00000,
?2.00535,.00383,.00010,.00616,.00155,.00200,.00535,,00150,.00157,
2.00406,,00181,.00061,.00418,,00242,.00189,,00464,.00177,.00065,
4,00082,.00344,.00110/

LIST OF FORMATS FOR INPUT (F DATA
500 FORMAT(2044)
501 FORMAT(T1,3X,1212)
505 FORMAT(I1,12F4,0)
510 FORMAT(I143X,F6.2,10X,8F6.2/12F6.2/6F6.2)
515 FORMAT(7I1)

LIST OF FORMATS FOR OUTPUT OF RESULTS AND TABLES

600 FORMAT('1%,40X, 'SAMPLE LIST OF SAWTIMBER TREES LARGER THAN 11 INCH
1ES DBHI//V Wy ZX G VTRFE Y, BX, VSPECTES Yy 8X,y "DBH' 32X 'CONVERSTUNY ,6X,
P2'PRICE ', 4Xy "GRADE 143X,y "MERCH 'y 3X,y 'TREE QUALITY"42X, "CURBIC"',3X,'COIK
DS, 3X G RD FT U, 66X, CVALUEY /U 8 ,3%, YRUMBER Y, 27X, YCUST PER MY 64X,V #]
4GC LBRYLIZX, "HT 1, BXy VINDEX T, 6Xy VFEET I/ 0 150X, TRPER M1/ 1,130(1=1))

610 FORMAT('1', 2X,'0LHT OF A TGTAL OF ', 15, ' TREES, THERF WERE ',15,¢
1TREES EXCLUDED FROMN THE SAWTIMBER LIST BECAUSE UFT/t v 2X, 'SMALL D
2BH, N0 STANDARD LNG GRADE, Nt MERCHANTARLE HEIGHT, (R SPECIES CUDF
3 QUTSIDBE OF ACCECTARLE SPECIES LISTtY/7/)

611 FORMAT( 10, 14X, "TREFS FXCLUDED FROM THE SAWTIMBER LI1ST:?
1//7700,10%, "TRFE NUMBER T, 10X, 'SPECIFST, 10X, "DBHT, 10X, 'GRADE' , 10X, M
Z2ERCH HFIGHT'//)

615 FORMAT( Y 113X, 15,8X,2A8,5X3F4,1+12X,11:20X4F3.0)

620 FORMAT(111,20%, 'TARLF OF CONVERSION COSTS AND PRICES OF NO 1 CUMMO
IN LBRR HSFD IN THIS OQUTPUTY//Y 1, 20X, 'CONVERSTUN COST PER MY, 45X, 1P
2RICE OF #1 COMMON PER MY/t V13X, PDBHY 4X, 1COSTH, 10X, "DRHY ,4X,1'COS
3T Ve 3TX G VSPECIFS 313X, YPRICEY /Y 14, 12X, "CLASSH 16X, YCLASSY/Y Y ,10X,4
LO( 1= ), 26X,38(v=1)//)

625 FORMAT( P 1,4X, 20 10X, 12,3X+F5.2),33X4288,8X,F6,2)

630 FORMATI Y 13X g T4y 3X 3 208 33Xy Fhel s 3X g F T2 BXeFT02y5X31145X,F4,0,6X,
1FRe54 2X 3 FTal s 22X Fba2,2X3FT7.143X9F8.2)
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635 FORMAT('11t,30%, '‘NUMRER OF SAWTIMBER TREES 0OF EACH SPECIES, GRADE,
2AND DRH CLASSY)

640 FORMAT( 10V, 1300 1kv) /v 1, 0X, 'SPECIESY 42X, 'GRADE ', 35X, "DIAMETER CLAS
1SH/0 121X V12 T Xy V1A, TXy 116, TX P18, TX 1201, TX Y22, TX, 1240 ,7X
20126 TX G128 TXG V30V, TX, 122+, 6X, "TOTALY/ Y ',130("%1))

645 FORMAT( 'OV, IX, AR, 4%, "1, 11(19),112)

650 FORMAT( Y 1, 1X,AK,4X,'2%,11(19),112)

655 FORMAT( Y #,13X,137,11(19),112)

665 FORMAT( 'O, 1300 ) //t 13X, "TOTAL 'Yy 7X, 117,
11119, 112/7% *,13X,1'3%',1119,112//" ',130{('*")

670 FORMAT(TO', 1X, "GRAND TUOTAL '5w2X,1119,112)

675 FORMAT(*11',30X, 'BOARD-FOOT VOLUME OF SAWTIMBER TREES BY SPECIES, G
1RADE, AND DBH CLASS?')

680 FORMAT('O', 11X, A8,4X, '11,2X,1119, 112/' 'y 1X43AB,4X,'2',2X,1119Y,
111277 7, 13X, P24,2X,1119,1172)

686 FORMAT( 'O, 130( 1t )//t 11X, "TOTAL" 37X, *1%,2X,1119,112/% ',13X,
112%,2X3 1119, 172/ 413X t24,2X,1119,112//" ',130(t%"'))

687 FORMAT('0O',1X, "GRAND TUTAL',4X,1119,112)

688 FORMAT('11',30X, 'VALUE (OF SAWTIMBER TREES BY SPECIES, GRADE, AND DB
1H CLASSY)

689 FORMAT(T0' g 1X g AE4X V11, 2Xy11F9.2,F12.2/" "9 1X4AB,64X,'2",2X,11F9.2
1,F12.2/7" 4, 13X%,13',2X,11F9.2,F12.2)

691 FORMAT(YOY,3130(vet)//0 VX, "TOTAL Yy 7TXy'1'42X,11F9.2,F12.2/" ',13X
1o92%,2X311F942,F12.2/" 113X, '31,2X311F9.2,F12.2//" ',130('%'))

692 FORMAT( PO, 1X, *GRAND TOUTAL'y4X,11F9.2,F12.2)

693 FORMAT(111',57X, 'SPECIES SUMMARY!'//"' 1,21X, 'NUMBER UF TREES, VOLUME
1, AND VALUFE 0OF SAWTIMBER (F ALL DBH CLASSES, BY SPECIES AND GRADE?!
2)

694 FORMAT('O1,130(%=1)/" 'y 1Xx,'SPECIESY,4X, 1k 1,3X, 'NUMBER UF SAWTIMBE
1R TREES ', 10X, ' 1,9X, "BUARD FOOT VOLUME?', 12X, "% ,9X, '"VALUE OF SAWTI
ZMBER Y, 11X, k1)

695 FORMAT( ' 1, 12X, 1%, 1X,3('GRADE GRADE wrRADE TOTAL o)
1770 V12X, ety 2X 20 P11V ,9X e P20 39X, P31, 14X, Pk g3X) et 1 ,GX, 121 ,9X,0320,
214X, /1 1 130 11}

'696 FORMAT( POV, IX AR/ Y 'y IX AB2X 34 (16,4X)34(1634X)4F6.242(4X,F6.2))

697 FORMAT( 'O, 130015t )/ 042X, 'TOTAL' 34X 4(16,4X),34(1644X),F6,2, 34
14X,F6.2))

698 FORMAT('1',56X, 'DTAMETER SUMMARY'//1' ',22X, 'NUMBER OF TREES, VUOLUM
1E, AND VALUF 0OF SAWTIMBER OF ALL SPECIES, BY DBH CLASS AND GRADE')

699 FORMAT('0',130(t=1)/"' 1,1X, 'DRH VydXy Vit y3X, "NUMBER (OF SAWTIMBE
1R TREFS!T,10X, " 1,9X, 'BOARL FOOT VOLUME'4 12X, 1%1,9X,'VALUE OF SAWTI
ZMBER T, 11X, f31)

TOO FORMAT(VOY,3X412,6X,4(16434X)34({1644X)y FEL2,204X,F6,.2))

11619}, 112/ ',13X,'2',
)

READ(5,500) (FMT(I),1=1,20)
READ(5,501) 0OP2,(ISPCD(J),J=1,12)
IF(OP3.EQ.Q) GO TO 6
Do 7 J=1,9°9

7 SP(J)=13
DO 8 I=1,12
K=ISPCD(T)

8 SP(K)=1

6 READ(5,505) OPT1, (DUMMY(J),J=1,12)
IF{OPT1.EQ.0) GO TO 10
DO 9 J=1,12

9 PRICE(J)=DUMMY(J)

10 READ(5,510) OPT?2,COST, (USERCC(J)y4J=1426)
IF(OPT2.ED0.0) GO TO 25
IF(OPT2.F0.1) GO TO 20
DO 15 J=1,26

15 CCOST(J)=USERCC(Y)
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GO T 25
20 DIFF=COST-70.00
noo18 J=1,76
18 CCOST(Y)=CCNSTLH)+DIFF
25 CONTINUIF
READ(5,515) ITAR1,ITAR?2,ITAR3, ITAR4, TTARS,ILIST LSMT
TFIILTISTONELD) WRITHIG6,600)
bO 30 J=1,12
NOXSP(J)=0
VOLXSP(J)
VALXSPLJ)
)

5D
.
)

NOTOT (D)
TOTVOL (Y
TOTVAL ) =(
no 20 I1=1,
DO 30 K=1,3
NUM(T,d,K)=0
VOLUME(T,J,K}=0
30 VALUE(T,J,K)=0,0

H 4w D #
2D

e

n

o

ICOUNT =0
TOTBF=0
SUMVAL=0,0
JJd=0

JK=0

GO 10 50

32 JK=JK+1
ISMALL UK, 1)=TDENT
ISMALL(JK,?2)=1SP
ISMALL (UK, 3)=1GRAD
SMALLIJK: 1) =DRH
SMALL{JK,2)=HT
GO TO 50
34 WRITE(6,610) JdedK
IF(LSMTL.FO,0) G TO 35
WRITE(6,611)
DO 36 T=1,4JK
K=TSMALL(T,2)
36 WRITE(H,615) TISMALL(T.1)s SPNAME(2%K=1)SPNAME(23K) ¢SMALL(I41),
TISMALL(T2)y SMLLL(T,2)
35 WRITE(6,A620)
DO 37 I=1,12
KK=1+10
JK=KK+12
37 WRITE(64,625) KKyCONSTIT) e JKyCCOST(I+12),SPNAME(2%T=1)4SPNAME(2%]),
1IPRICE(T)
GO TOH 58
50 RFAD(S5,FMT,FND==4) TDENT, TSPyDBH, IGRAD,HT
ITF(NP3,FO,0) Gt T 53
K=SP{1SP)
ISP =K
53 Jd=Jdd+1
BFY=CORD®Y
TFCIDENTLEQ,0) TOENT=JU
TRFIHT LT 1e0.NR,HT.GTL96,) GO TOH 32
TF(ISP.LTL1.0RLISPL,GTL12) GO TO 32
VI={(DRHEDRH )= (DRH+190)) /100000,
V2=({(HT® (168, =HT1)) /6400 )+(32./(100%HT))
V3=4T75, +( 3, %HT=HT) /128
CORN=VIxkVyY
CFV=92,%C0ORD
IRFV=RFV+,5
IDRH=NRH+, 001

65



DIA=IDRH
N=IDBH-10
IF(N.LTL1) 60O TO 22
FRAC=DBH-DIA
DIFF=CCOSTIN)~-CCOSTINF])
CONV=CCNSTIN)=-FRACKXDIFF
TF(IGRADLLTL1L.ORIGRAD.GT. =) GO TO 22
K=1SP*3-3+1GRAD
TOI=BETA(K)XDRH=GAMMA(K ) RHT+ALPHA(K)
VAL=(TOI*PRICE(TSP)=CONV)I*®BFV/1000.
IVAL=VAL*100+.5
VAL=IVAL/100.
J={IDBH~9) /2
IF(J.6Ta11) J=11
NUMITISP,Jy IGRAD ) =NUMI TSP, J, IGRAD) +1
NUM(13,J, IGRAD}=NUM(13,J, IGRAD }+1
NUM{ISP,12, IGRAI) =NUM{TISP,12, IGRAD)+1
NUM(13,12, IGRAD)=NUM(13,12, IGRAD}+1
NOTOTCJ) =NOTOT () +1
ICOUNT=TCOUNT+1
VOLUME({ ISP,y IGRAD ) =VOLUME(ISP, Jy IGRAD)+IBFV
VOLUME(13,Jy IGRAD)=VOLUME(13,Jy IGRAD)+IRFV
VOLUME(TISP,12, TGRAD)=VULUME(ISP,12, IGRAD)+IBFV
VOLUME(13,12, IGRAD)}=VOLUME(13,12, IGRAD)}+IBFV
TOTVOL(J)=TOTVOL(J)+IBFV
TOTBF=TOTRF+IRFV
VALUE( ISP,y TGRAD)=VALUE(T1SP,Jy IGRAD)+VAL
VALUF(13,J, IGRAD)=VALUE(13,J, IGRAD)+VAL
VALUE( ISP, 12, IGRAD)=VALUE(ISP,12,IGRAD)+VAL
VALUE(13,12, IGRAD)=VALUE(13,12,IGRAD}+VAL
TOTVAL(J)=TOTVAL(J)+VAL
SUMVAL=SUMVAL+VAL
IF(ILIST.EQ.0) GO TO 50
WRITE(6,630) IDENT,SPNAME(2%ISP-1),SPNAME(2%ISP),DBH,CONV,PRICE(IS
1P) oIGRADWHT,TOI,,CFV,CURD, RFV, VAL
GO TO 50
58 DO 56 J=1,12
DO 56 J=1,3
NOXSP{T1)=NOXSP{I)+NUM(T,12,J)
VOLXSP(I)=VOLXSP(T)+VOLUME(TI,12,4)
56 VALXSP{I)=VALXSPIT)+VALUE(TI,12,J)
60 IF(ITABL.LT.1) GO TO 70
WRITE(6,635)
WRITE(6,640)
DO 55 I=1,12
IF(NOXSP(TI).EQ.N) GO TU 55
WRITE(6,645) SPNAM{2%I~1)y (NUM(I,ds1)sJ=1,12)
WRITE(6,650) SPNAM(2%I) (NUM(I,J,2),d=1,12)
WRITE(645655) (NUM(Tsd,3),d=1,12)
55 CONTINUE
WRITE(6,665) (NUM{13,Jy1)yJ=1512), (NUM{13,K42)+K=1,12),(NUM(12,L,3
1)yL=1,12)
WRITE(6,670) (NOTOT(J)ed=1,11), ICOUNT
70 IF(ITAB2.LT.1) GO TO 80
WRITE(6,675)
WRITE(6,640)
PO 65 I=1,12
IFI(NOXSP{T).EO.O0) GO TO 65
WRITE(6,680) SPNAM{2%1-1)4(VOLUME(T4J91)sd=1,12),SPNAM(2%T), (VOLUM
1E(T,Ks2)9K=1412)5 (VOLUME(TI,L+3)sL=1,12)
65 CONTINUE .
WRITE(6,686) (VOLUME(13,3Js1),J=1,12), (VOLUME(13,K,2),K=1,12),(VOLU
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IME‘IBQL’B)’L=]Q]?)
WRITE(A,AR7)I(TOTYOLIJ)sJ=14,11),TOTRF
80 IF(ITAR3I.LT.T) GO TO g0
WRITE(6,688)
WRITE(6,640)
DO 75 I=1,12
TF(NOXSPIT)JEQ,C) GU TO 75
WRITE(6,6R9) SPNAM(ZHTI=1) (VALUE(T,Js1)sd=1s12)43SPNAM(2%T), (VALUE(
1T,Ke2)9K=1412) 3 {VALUE(T 4Ly =*)yL=1,12)
75 CONTINHF
WRITE(6,691) (VALUEL]13,0,1),d=1,12) (VALUE(13,Ks2),K=1,412),(VALUE(
1139L93)11A=1917)
WRITE(6,692) (TOTVALIJ)yd=1411),SUMVAL
90 IF(ITAR4.LT.1) GO TO 96
WRITE(6,69%)
WRITE(A,694)
WRITE(6,695)
DN 94 I=1,12
TFINOXSP(TI).EOL.C) GU Tt 94
WRITE(6,696)SPNAM(2%T=1), SPNAM(2%] ) (NUM(T,124K)4K=1,3),NMOXSP(1)
TAVOLUMF(T412,0)6d=142) 4 VOLXSPLIT )y (VALUE(T,12,L)4L=1,%),VALXSP(T)
94 CONTINUFE
WRITE(6,607) (NUW(1Z2312,J)sd=1,2), ICOUNT, (VOLUME(1Z2,12,K),K=1,3),
ITOTBF, (VALUE(13,12,L)sL=143),SUMVAL
96 IF(ITARS,LT.1) GO TU 99
WRITEF(6A,698)
WRITF(6,699)
WRITE(A,695)
o 98 J=1,12
IF(J.LTL12) GO TO 97
WRITE(6,697) (NUM{1%,JyK)eK=143)y ICOUNT, (VOLUME(13,J,L)4L=1,3),T0T
IBF  {VALUF(13,,M)4M=1,3), SUMVAL
GO TO 9R
97 JJ=J%2+10
WRITE(6,700) Jde (NUMITZ2,d,K)eK=1,3),NOTOT(JI), (VOLUME(13,0,L),L=1,3
1) TOTVOLON)  (VALUE(139J4M)yM=1,43),TOTVAL(J)
98 CONTINUF
99 STOP
END

’
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Headquarters of the Northeastern Forest Experiment Station
are in Upper Darby, Pa. Field laboratories and research units
are maintained at:

® Ambherst, Massachusetts, in cooperation with the University
of Massachusetts.

® Beltsville, Maryland.

® Berea, Kentucky, in cooperation with Berea College.

® Burlington, Vermont, in cooperation with the University of
Vermont.

® Delaware, Ohio.

@ Durham, New Hampshire, in cooperation with the University
of New Hampshire.

® Hamden, Connecticut, in cooperation with Yale University.

® Kingston, Pennsylvania.

® Morgantown, West Virginia, in cooperation with West Vir-
ginia University, Morgantown.

Orono, Maine, in cooperation with the University of Maine,
Orono.

Parsons, West Virginia.
Pennington, New Jersey.
Princeton, West Virginia.

Syracuse, New York, in cooperation with the State University
of New York College of Environmental Sciences and Forest-
ry at Syracuse University, Syracuse.

® Warren, Pennsylvania.






