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PREFACE 

This paper presents a diameter distribution growth and yield 
model, and software implementing the model, for natural stands of 
loblolly pine. Those wishing to obtain copies of the software should 
write to the authors at: 

School of Forestry and Wildlife Resources 
Virginia Polytechnic Institute and State University 
Blacksburg, Virginia 21,061 

To defer the cost of postage and handling, a charge of $20,00 will be 
made for a card deck of the FORTRAN program or a diskette containing 
the BASIC program. Checks should be made payable to the Department of 
Forestry, VPI & SU, 

Although the software presented has been extensively tested and 
checked for accuracy and, to the best of our knowledge, contains no 
errors, neither Virginia Polytechnic Institute and State University, the 
Department of Forestry, nor the authors claim any responsibility for any 
errors that do arise, 

ABSTRACT 

A diameter distribution yield model was developed based upon 
measurements of 117 0.1-acre temporary plots located in naturally re­
generated loblolly pine stands in the Piedmont and Coastal Plain of 
Virginia and the Coastal Plain of North Carolina. Diameter distributions 
were derived using the Weibull density function by requiring that the 
distribution's arithmetic and quadratic means matched those predicted from 
stand-level attributes using regression equations. Software was written 
in FORTRAN and BASIC implementing the model and an existing basal area 
projection equation. Stand and stock tables are presented for 30-year 
projections from age 20 for various combinations of site index and initial 
basal area. 

AUTHORS 

The authors are, respectively, Assistant Professor and Thomas M. 
Brooks Professor in the Department of Forestry, Virginia Polytechnic 
Institute and State University, Blacksburg, Virginia 24061. 
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DIAMETER DISTRIBUTIONS AND YIELDS 

OF NATURAL STANDS OF LOBLOLLY PINE 

Thomas E. Burk and Harold E. Burkhart 

INTRODUCTION 

An extensive acreage of naturally regenerated loblolly pine 
(Pinus taeda L.) exists in the southeastern United States. Reliable 
growth and yield information is needed if these stands are to be 
managed in a sound manner. Models predicting whole stand volume 
yields (Brender and Clutter 1970, Burkhart et al. 1972) and stand 
basal area and volume growth (Sullivan and Clutter 1972, Murphy and 
Sternitzke 1979) do exist for natural stands of loblolly pine in the 
Southeast. Forest managers, however, often desire growth and yield 
information at the size-class distribution level. Models providing 
this type of information are not presently available for natural 
stands of loblolly pine. 

The objectives of this study were to: (1) develop a diameter 
distribution model for natural stands of loblolly pine, and (2) program 
this model and an existing stand basal area growth model to allow rapid 
prediction of current and future stand and stock tables. 

DATA 

Data for this study were previously used by Burkhart et al. (1972) 
to develop a whole stand yield model for natural stands of loblolly pine. 
One-tenth acre temporary plots were randomly located in selected stands in 
the ·Piedmont and Coastal Plain of Virginia and the Coastal Plain of North 
Carolina. Measurements taken relevant to the present study were stand 
age and dominant and codominant height based on six to eight trees, dbh 
(nearest 0.1-inch) and product class (sawtimber, 8-inch dbh class or 
larger having at least one 16-foot sawlog to a 6-inch inside bark top 
diameter, or not) of each plot tree, and total height for a subsample of 
plot trees. 

The yield model developed by Burkhart et al. (1972) included a 
variable describing the amount of hardwood competition in a stand. 
For the equations developed in the present study neither partial residual 
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plots nor t-statistics indicated the need for such a term. Since the 
hardwood component is not accounted for in the final equations, a 
maximum level of 25 percent hardwood by basal area was set. Four of 
the original 121 plots had larger hardwood components than this and 
were deleted for the present study. 

A number of the study plots appeared to have been tallied to a 
4.6-inch dbh limit, In order to use these plots, the left tails of 
their diameter distributions needed to be filled in. A logit model re­
lating percent of trees less than 4.6-inches dbh to stand attributes of 
trees greater than 4.6-inches dbh was fitted using plots where all trees, 
regardless of dbh, were tallied. Using this equation, number of trees 
below 4.6-inches dbh was predicted for the truncated plots. A three­
parameter, left-censored Weibull distribution was then fitted to each 
of these plots (Zutter et al, 1982). Plot basal area and arithmetic 
mean dbh were then corrected using the first two noncentral moments of 
the fitted distribution. Subsequent comparisons of equations based upon 
both the adjusted and unadjusted data indicated only minor differences. 

Statistics for variables relevant to this study are presented in 
Table 1. These statistics reflect the adjustments made to some plots 
as discussed above. The 117 plots used in this study are categorized 
by age, site index (base age 50, Schumacher and Coile 1960), and basal 
area in Table 2. 

METHODS 

Stand-level equations 

Equations to predict current trees per acre, basal area, and 
arithmetic mean dbh were derived from the 117 study plots. The indepen­
dent variables used were stand age, height of dominants and codominants, 
and basal area (trees per acre was used for the basal area equation). 
For each equation, various transformations of these independent variables 
were screened and the final equation form chosen based upon the PRESS 
statistic. The arithmetic mean dbh equation was conditioned to insure 
predicted values would be less than quadratic mean dbh. Transformations 
of the dependent variables were chosen using the Box-Cox procedure. 

To predict future stand conditions, a basal area projection and/ 
or a tree survival equation are (is) necessary. Since the study data 
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Table 1. Statistical summary of tbe 117 study plots. 

Statistic 

Variable Minimum Average Maximum 

Age (years) 13 29 77 

Dominant and codominant l+O 61 81 
height (feet) 

Site inde~/ (feet) 58 80 102 

Trees per acre (number) 90 521 1220 

Basal area (sq. ft. per acre) 42 144 217 

Arithmetic mean dbh (inches) 4.5 7. 7 14 .4 

a/ Based on a base age 50 site index equation from Schumacher 
and Coile (1960). 
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Table 2. Study plots categorized by age, site index (base age 50, 
Schumacher and Coile 1960), and basal area. 

Site Basal area (sq.ft./acre) 
Age index 

(years) (feet) 60 100 140 180 220 

<15 90 l 
100 l 

2 

15-29 60 1 2 
70 4 8 2 
80 3 3 16 5 
90 10 5 3 

100 1 l 4 1 
4 10 35 16 1, 

30-44 70 1 2 5 4 
80 16 5 2 
90 1 

1 2 21 10 2 

45-59 70 4 1 
80 1 1 

5 1 1 

60-74 60 1 
80 1 

2 

>74 70 1 
1 

Total 

1 
1 
2 

3 
14 
27 
18 

7 
69 

12 
23 
1 

36 

5 
2 
7 

1 
1 

1 
1 

----------------------------------------------------------------------------
Total 5 20 59 27 6 117 
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available did not allow the derivation of such equations, the 
literature was consulted. No tree survival equation could be found 
for natural stands of loblolly pine. Although several basal area 
projection equations exist, Sullivan and Clutter's (1972) was thought 
to be most applicable to the present study area. This equation does, 
however, require an estimate of site index. The site curves used by 
Sullivan and Clutter (1972) were published in chart form by Coile 
(1952). Study of several existing site index equations for natural 
stands of lob lolly pine showed that Schumacher and Coile' s (1960) 
equation most closely reproduced the curves of Coile (1952). Site 
index curves are also required to predict future values of dominant 
and codominant height. 

Tree-level equations 

Diameter distribution growth and yield models require some method 
of predicting individual tree height from tree dbh and stand attributes. 
In the present study the methods proposed by Lenhart and Clutter (1971) 
and Matney and Sullivan (1982) were evaluated. Based on bias and 
absolute prediction error criteria, Matney and Sullivan's (1982) method 
performed slightly better. In this method the equation 

where 

ln(h) 

h 
ln 

aO,al 

total tree height (feet) 
natural logarithm 
regression coefficients 

(1) 

is fitted to the total height-dbh pairs for each plot. Equations are 
then obtained to predict ao and a1 from stand-level attributes. The 
equations which gave the best results for the present study were 

b 
H (1.0 + b

1
B 2 exp(b

3
H)) (2) 

H H exp (3) 

(4) 



where H 
B 
H 

D2 
exp 

b Is C. Is 
i ' l 

6 

height of dominants and codominants (feet) 
basal area (square fee_!:_ per acre) 
height of tree of dbh D2 (feet) 
quadratic mean dbh (inches) 
inverse natural logarithm 
regression coefficients 

Note that with this method asymptotic height and height of the tree of 
mean basal area are conditioned to be greater and smaller, respectively, 
than the height of dominants and codominants, However, individual tree 
heights are not restricted to be greater than 4. 5 feet. 

The product class information collected for each tree in the 
study data set allowed development of an equation predicting the 
probability that a tree is of sawtimber quality. The logistic equation 
has several properties which make it appropriate for describing this 
relationship. To make the data set of more manageable size, trees were 
assigned to one-half inch dbh classes. Weighted nonlinear regression 
was used to fit the logistic equation to the data. After finding the best 
transformation of dbh to include in the equation, the stand-level 
variables age, height of dominants and codominants, and basal area were 
added. Only basal area added significantly to the explanatory power of 
the equation. The final equation form used was 

where 

P = 1.0/(1.0 + exp(b
0 

+ b
1

/dbh + b 2 B)) 

p 

b. 's 
l 

probability that a tree is sawtimber quality 
regression coefficients 

(5) 

In using this equation the condition P = 0 if dbh < 7.6 would be imposed. 

Diameter distribution growth and yield models require an individual 
tree volume (or taper) equation to obtain a stock table from the stand 
table. A number of individual tree volume equations are available for 
naturally regenerated loblolly pine. Burkhart et al. (1972) presented 
several standard volume equations derived from the same data source used 
in the present study. Burkhart (1977) provided volume ratio equations 
based on the same data. 

Recovering the diameter distribution 

Due to its successful application in related studies and plots of 
diameter frequency data, the Weibull distribution was chosen for generat­
ing the dbh distribution of natural stands of loblolly pine. The Weibull 
density function is 



where 

7 

[ Jc-1 [ C (c/b) (x-a)/b exp {- (x-a)/b]} x>a 
' -

0, elsewhere 

X random variable (dbh here) 
a location parameter 
b scale parameter 
c shape parameter 

An equation was first sought for predicting the location parameter. 
The commonly used approach of first predicting the minimum observed dbh 
was not possible since this value was not available for all study plots. 
Location parameters were found for each plot using the complete or left­
censored Weibull maximum likelihood equations. The equation form pro­
viding the most logical predictions of these values was 

where b. 's 
l 

(6) 

regression coefficients 

Once the location parameter is "known, 11 estimates of the scale and 
shape parameters can be obtained such that the first two noncentral moments 
of the predicted distribution match specified values of arithmetic mean 
dbh and (quadratic mean dbh)2, The appropriate equations are 

where arithmetic mean dbh (inches) 
r(l + k/c) 
the complete gamma function 

0 

(7) 

(8) 

Software was written to solve (8) using a combination of the bisection 
and secant methods for finding roots of nonlinear equations. With c and 
a known, b can be determined using (7). 

RESULTS AND DISCUSSION 

The equations developed in this study are presented in Table 3. The 
fit statistics for these equations are comparable to those reported by 
other researchers. Statistics for the probability of sawtimber equation 
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Table 3. Stand and tree attribute equations for natural stands of loblolly 
pine. 

Attribute 

Trees per acre 

Basal area 

Arithmetic mean 
dbh 

Probability of 
sawtimber tree 

Total tree 
height 

Weibull location 
parameter 

Equation."_/ 

ln(N) = 8.3931 + 1.8360 ln(B) - .01968 A 
- 2.4754 ln(H) - .1112 B/A 

R
2

(N) .77 bias(N) = -10 MAD(N) = 86 

ln(B) 2.8078 + .5027 ln(N) + .009135 A 
+ 12.4668/A - 100.6073/H 

R
2

(B) . 71 bias (B) -1 MAD(B) = 15 

ln(D 2-D1) = 32.9856 - 4.7745 ln(H) 
- 326.1481/H - 1.7136 ln(B) 
- 109.5631/B 

R2 (D
1

) = .99 bias (D
1

) = .01 MAD(D
1

) = .06 

P 1.0/(1.0 + exp(-10.8908 + 122.6106/dbh 
- .0224 B)) 

R
2

(P) = .53 bias(P) 
P = . 48 n = 

0 MAD (P) 
2052 

ln(h) = ln(a
0

) + a
1

/dbh 

,24 

a0 = H (1.0 + 3.4831B-· 6504 exp(.01088 H)) 

H = H exp(-H'9053/(D2 + 4.2566 )2.4606) 

a1 = D
2 

(ln(H) - ln(a
0

)) 

R
2 (h) = ~86 bias(h) = .2 MAD(h) 3.3 

h = 55.7 n = 1651 

a= maximum (0.0, -3.6732 + .01111 B 
+ .6876 i\) 

2 
R (a) = . 54 bias (a) = 0 MAD (a) . 9 

a = 3.1 



'!_/ Notation 

N 
B = 
A = 
H 

!?.1 = 
Dz 

dbh 
p = 
h 

ao = 
a1 = 

a 
H = 
n 

ln = 
zexp = 

R ( ·) 

bias(·) 
MAD(·) 

9 

trees per acre (number) 
basal area (square feet per acre) 
stand age (years) 
dominant and codominant height (feet) 
arithmetic mean dbh (inches) 
quadratic mean dbh (inches) 
diameter at breast height (inches) 
probability that a tree is sawtimber quality 
individual tree total height (feet) 
asymptote in total height-dbh regression (feet) 
slope coefficient in total height-dbh regression 
Weibull location parameter 
total height of tree of dbh Dz (feet) 
number of observations fit statistics are based upon 
natural logarithm 
inverse natural logarithm 
square of simple correlation between observed and 
predicted 
average difference between predicted and observed 
average absolute difference between observed and 
predicted 



10 

are based on predictions for individual trees; that is, observed values 
were either O or 1. Computer programs were written in FORTRAN and BASIC 
that utilize these equations to generate a stand table for a natural 
loblolly pine stand of specified age, dominant and codominant height, and 
basal area and/or trees per acre, Two volume estimates, by dbh class, 
are also provided using the individual tree volume equations of 
Burkhart et al. (1972) and Burkhart (1977). Further, the programs allow 
projection of the stand table based upon Sullivan and Clutter's (1972) 
basal area projection equation and Schumacher and Coile's (1960) site 
index equation. The programs were written to run interactively with 
minimal prompts. Users can easily alter either program to utilize other 
individual tree volume equations, another basal area projection equation, 
or other site index curves. Listings and program documentation are 
provided in the appendix of this report. A numerical example that illus­
trates the use of the model is also included in the Appendix. 

Stand and stock tables for ten-year projections from age 20 to age 
50 are provided for nine combinations of initial basal area and site 
index in Tables 4 through 12. Midpoint dbhs were used to compute class 
basal area, total tree height, and volumes so that tabled values can be 
reproduced by hand (within rounding error). For this same reason (and 
rounding), total basal area may not match exactly the value on which the 
recovery was conditioned. Table totals also may not add exactly due to 
1..vu.ud_;_ae,. The. board feet .. volumes in these tables \•:ere computed using the 
equation in Burkhart et a~. (1972), The cubic foot volumes were computed 
using the equations in Burkhart (1977), 

The one component missing from the model presented for natural stands 
of loblolly pine is a tree survival equation. Trees per acre for a pro­
jected stand are estimated using projected basal area and the current trees 
per acre equation. In most instances this procedure will result in 
reasonable predictions. However, near the extremes of the data inconsisten­
cies can occur. Since the current number of trees per acre is predicted 
using height of dominants and codominants, the prevalence of the problem 
also depends on the site index equation used, Currently the computer programs 
set future trees per acre equal to current trees per acre if predictions 
exceed current number. A warning message is also given. A tree survival 
equation can be easily incorporated into the model if one is available, 

The model presented should provide an adequate representation of a 
natural stand of loblolly pine for a wide range of stand conditions, Model 
components were developed with the most current techniques, and care was 
taken to insure each component incorporated as much theoretical knowledge 
as possible. Still, caution should be exercised in situations near the 
extremes of the data, Further, it should be remembered that stands with 



Table 4. Natural stand loblolly pine stand and stock tables for ten-year projections from age 20 
to age 50 for an initial basal area of 90 square feet per acre and a site index (base 
age 50, Schumacher and Coile 1960) of 70 feet. 
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Table 5. Natural stand loblolly pine stand and stock tables for ten-year projections from age 20 
to age 50 for an initial basal area of l.00 square feet per acre and a site index (base 
age 50, Schumacher and Coile 1960) of 70 feet. 

AGL 20 Yf-AkS 
Sll'f INOfX(BASl '.,O) ro FEET 
BASA!. AR[A 1UO SQ. f-1. 
TRE[S PER ACRf 664 
DOM./CODOM. !lliGIII 
ARI-IHMUIC ME-AN DBli 
QUADf\Al !C MEAN OBH 

1,s rEt r 
5.0 INCH[S 

5.3 INCl!f:.S 

STAND/STOCK !AB! [ 

OBH TREES BASAL ARf A 
(INCIIES} PER ACR[ (SQ.f-1./ACRf) 

1 1. 2 0 0 

' 28.0 0.6 
3 86.3 4. 2 
4 142. 3 12 4 
5 159.9 ?1.8 
6 129 0 25.3 
7 75 O 20. 1 
8 31. 0 10. 8 
9 8.9 3. 9 

10 • 7 0 9 
11 0 2 0. 1 
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I![ I GllT 
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3 19 8 1. 0 33 0 
4 58.3 ,. 1 "" 21 
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9 111. 8 18.5 ~,6 1711 
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: INCfH:S) PER ACHL (SQ.FT./AGfl[) (FETT) il.0-INCH O.B. TOP 6.0-INCH 1.8. lOP 

-------------------------------·--------------------------------
14.0 1.2 tr2 ':i o 

5 42.2 5.8 48 66 0 
6 63.0 12.11 5:l 1911 0 
I 77,1 190 56 350 0 
8 66.6 23 .. 3 59 368 266 
9 53.6 ?3. 7 61 ?00 1019 

Hl 37. 20 6 6.1 66 1i.J91! 
11 ?J.t1 1_?.4 65 19 1396 
12 129 HJ.1 66 ';., 1026 I--' 
13 6.3 5.8 67 634 N 
14 2.7 2.9 68 0 B'T 
1'> 1.1 1.3 69 0 1':>6 
16 011 0.5 70 0 6J1 
1/ 0.1 0.2 71 0 23 

--------------------------------------------------------------------
lOTAL 395.1 11-i?.1 12/6 6414 

IIGF 50 YEARS 
SITE INDf:X(BASE 50) 10 FEET 
BASAL AHf-.A 152 SQ. Fl. 
'"RLES PFR AGRE 324 
DOM./COOOM. Hf.lGll1 70 Flll 
AR I THMET IC MEAN DflH 9. 0 I NClffS 
QUADRATIC MEAN OBH 9.3 INCHfS 

STAND/SlOCK TA!JI.[ 
---------------------------------------------------

f01AI MERCHANTAf.lU: INTERNAi IONAL 1/1! 
DBH !REES BASAL ARfA Hf.lG!IT CUBIC FOOT VOLUME BOARD H)Ol VOLUME 

(INCHES) PER ACR[ (SQ,Fl./ACR[) (FFFf) 4.0-INCH 0.8. TOP 6.0-INCII 1,8. [OP 
-----------------------------------------------------------------
4 0. 0 0 42 0 0 
5 11.0 1.5 49 18 0 
6 31.4 6.2 511 100 0 
7 /J7.8 12.8 )fl ?44 0 
8 55 6 1-9.11 62 302 290 
9 54.0 23.9 611 182 1205 

10 l-15.3 24. 7 66 68 1985 
11 33.!! 22.0 65 Z2 ;:'155 
12 21.7 17.1 70 7 1863 
13 12.6 11.6 71 2 1360 
11.J 6.5 6.9 72 1 857 
15 3.0 3.7 73 0 4'71 
16 1.2 1.7 71-1 0 227 
17 0. 4 0 7 75 0 97 
18 0.1 0.3 /6 0 36 

--------------------~-----------------------------------------------
fOTAL 3211. 1 152.4 946 105116 



Table 6. Natural stand loblolly pine stand and stock tables for ten-year projections from age 20 
to age 50 for an initial basal area of 110 square feet per acre and a site index (base 
age 50, Schumacher and Coile 1960) of 70 feet. 

AG[ 20 YEARS 
SITE INOEX(BASE 50) 70 FEET 
BASAL AREA 110 SQ. FT. 
rnn:s Pm ACRE 748 
DOM./COOOM. HEIGHT 
ARITHMETIC MEAN DBH 
QUADRAT!C MEAN D81! 

I.JS FEET 
5.0 INCHES 

5.2 INCHES 

STANO/STOCK TABLE 

OBH TREES BASAL AREA 
( INCHES) PER ACRE (SQ.FT./ACRE) 

1 0.9 0.0 
2 29.6 0 6 
3 98 6 ,, 8 
4 166 4 111. 5 
5 186.3 25. IJ 
6 11(6 2 28 7 
7 80.3 21. 5 
8 30.3 10.6 
9 7. 7 3. 4 

,0 1.3 0. 7 

" 0.1 0. 1 

TOTAL 
HEIGHT 
( F(fT) 

9 
?2 
31) 
35 
39 
4' 
1!3 
/15 

''6 
47 ,,s 

MERCHANTABLE 
CUBIC FOOT VOLUME 
4.0-INCH 0.8. TOP 

0 
0 
0 

53 
236 
354 
304 

'"' 3' 
3 
0 

------------------------------------------------
TOTAL 747. 7 110. 3 1125 

AGE 30 YEARS 
SITE !ND[X(BAS[ 50) 70 FEE f 
BASAL AREA 135 SQ.Fl. 
TREES PER ACRE 536 
QOM. /COOOM. HEIGHT 
ARllHMEJ IC MEAN OBH 
QUADRATIC MEAN DBH 

STAND/STOCK TABLE 

INTERNATIONAL 1/1-1 
tiOARD FOOT VOLUM[ 
6.0-INCH I.B. 10P 

0 
0 
0 
0 
0 
() 

0 
29 
57 
26 , 

117 

-----------------------------
MERCHANTABLE IN TERNA! iONAL 1/ 11 

CUB!C FOOT VOLUM!:. BOARO f"OOI VOi.UM[ 
4.0-iNCH 0.8. 10, 6.0-INCH 1.B. TOP 

-----------------------------------------------------------------------
3 20 4 1.0 :-13 0 0 
4 61-1. 3 5.6 41 23 0 
5 96.5 13.2 '16 143 0 
6 106. 1 20.8 (19 306 0 
7 94.2 25.2 52 430 0 
8 69.8 24.4 '4 366 199 
9 1-13.9 19. 4 ';6 16", 661) 

10 23.6 12 9 ss 43 78';, 
1' 10. 9 7 2 59 9 5'.:>9 
'2 4. 3 3 4 60 2 299 
13 1.5 1.11 61 0 1 30 

"' 0.11 0 5 62 0 47 

" 0. 1 0.1 6' 0 1!! 
--------------------------------------------------------------------
TOT Al 535. 8 134. 8 11-188 2692 

AGE 40 YEARS 
SI ·1 E I NIJF.X( BASE 50) 70 FEET 
BASAL AHlA 149 SQ. FT. 
TREES Pffl ACHE 1123 
DOM./CODOM. H[IGHT 
AR I THMET IC MEAN DBH 
QUADRATIC MfAN DBH 

65 f-[El 
7. 8 I NC HES 

8.0 INCHES 

STANO/STOCK TABLE 
-----------

DBH TRffS BASAL AREA 
(INCHES) PER ACRE. (SQ.FT./ACHE) 

------------------,, 1i1 6 1.3 
5 %0 6. 3 
6 69.3 13.6 
7 78 2 20.9 
8 {2.5 ?5.3 
9 57.4 25 /j 

10 39.4 21. 5 
11 23. 7 15 6 
12 12.5 9 8 
1 3 5 0 5 tr 

"' 2 4 2.6 
15 0 9 1. 1 
16 0. 3 0.4 
17 o. 1 0. 1 

TOTAL 
HFIGHT 
( F[ET) 

42 

'" 53 
56 
59 
61 
63 
65 
66 
6/ 
68 
69 
70 
71 

MERCf-lANTABl.f 
CUB! C FOOT VOLUME 
Ji.O-INCH 0.8. TOP 

6 
I 3 

215 
386 
387 
195 

60 
16 ,, 

1 
0 
0 
0 
0 

------------------------------------------------
WTAL 423. l 149. 1 --- 1 31-13 

AGE 50 YEAHS 
SIT[ INO[X(BASE 50) 70 FEr:"f 
131\SAL AREA 158 SQ. FT. 
TIU:[S PFR ACHE 343 
DOM./COfJOM. Hf. lGHl 70 FED 
AIU fHMETIC MEAN DBI! 8.9 INCHES 
QUADRATIC MEAN DBH 9.? INCHES 

SlANO/STOC!< IABL[ 

----------
D!3H !REES BASAi. Afl[A 

;NCHES) PER ACR[ (SQ./-.I./ACR[) 

-----------------
4 o. 0.0 
5 11.l 1. 6 
6 .14. 1 6. 7 
7 5?.0 13. 9 
8 60. 3 21. 0 
9 58 0 25 6 

10 11/l 0 26 2 
11 314 6 22 8 
12 21.9 17. 2 
13 12. 3 11 . 3 
14 6. 1 6.5 
15 2. I 3. 3 
16 1.0 1.4 
1/ 0.4 0 6 
18 0. 1 0.2 

rorAL 
I![ I GHT 
( FfET) 

'" ,,9 
55 
59 
62 
6'• 
66 
68 
70 
11 
72 
7.3 
7/.1 
75 
76 

M[RCHANlABLE 
CUBIC FOOT VOLUME 
/J.0-INCH 0,8. TOP 

----------------
0 

'9 
109 
266 
31 r 
179 

64 
20 

6 
2 
1 
0 
0 
0 
0 

INTERNATIONAL 1/11 
BOARD FOOT VOLUME 
6.0-!NCH l.B. TOP 

0 
0 
0 
0 

328 
1 l 77 
1'.:>92 
11120 
997 
586 
294 
128 

48 
16 

6565 

INTERNATIONAL 1/4 
BOARD fOOT VOLUME 
6.0-INCH 1.8. TOP 

0 
0 
0 
0 

348 
1356 
2136 
2248 
1883 
1327 

802 
1120 
192 
n 
27 --------------------------------------------------------------------

10TAl. 3lt3. 1 158.4 983 10816 

f.-" 
w 



Table 7. Natural stand loblolly pine stand and stock tables for 
to age 50 for an initial basal area of 100 square feet 
age 50, Schumacher and Coile 1960) of 80 feet. 

ten-year 
per acre 

projections from 
and a site index 

age 20 
(base 

AGf 20 Y[ARS 
SIH INDEX(8ASE:. ';()) 80 Ft.El 
BASAL AR[A 100 SO. FT. 
rnt·1 S l'lH ACl\l 11 {6 
DOM./COOOM. llt:ICIII 
AI\I fllM[TIC MEAN l)OH 
QUAil RAT IC M[AN [)l'\ll 

';1 rf.l'[ 
5.9 INCHlS 

6.2 INCHf;S 

SIANO/STOCK TABLE 

IJl',11 
(INr:IIE.S) 

? 

/ 

6 
/ 
,i 

/ 
1() 

" " D ,,, 

S llASAL. ARlA 
ACfl[ (SQ.fl./ACRE) 

-------------
.9 

11l. l 
/11. 3 

5 
91J. 6 
/2. 8 
4/l. 8 
27.5 
73. () 

? 
I.I 
0.5 
0.1 

0.2 
2. 0 
6. 5 

12. 6 
17. 8 
19. 5 
11 0 
12. 7 

7. l 
:i.1+ 
1.1-J 
0. 'j 
0. 1 

TOT Al 
HEIGH 1 
(FITT) 

21 
] 1 
37 ,,2 
45 
,,s 
50 
51 
53 
'4 
'.,':, 
56 
56 

MFRCHANTABL.f 
CUBIC 1001 VOLUM[ 
4.0-INCH 0.fL lOP 

0 
n 

25 
126 
240 
J()IL 

26? 
137 

!(I) 

8 
1 
0 
0 

--------------------------
IOlA! tn6. 100.2 

AG[ 30 YEAl{S 
80 H£T SITf_ !NO[r({E\ASE '}()) 

BASAL /\Rf.A 138 SQ.Fl, 
lHHS PE:.R ACRE 398 
OOM./COOOM. fl[IGIIT 66 r[u 
AH I l lfM[T JC MEAN DBH 
QIJADRAT IC ME.AN DBH 

7. 7 INCHES 
8.0 INCHES 

1144 

STAND/SlOCK lAf.H.f 

TOlAL 
Dflll rnE[S BASAL AREA HEIGHl 

(INCIILS) rm ACRE {SQ.FT./ACR() (Fl[T) 

--------------------------------------
0. 3 0.0 34 

0 18.6 7. 6 42 
5 116. 6 6. 3 49 
6 65.6 12. 9 YI 
7 / 1. 5 19. 1 57 
8 65.2 " 8 60 
0 51. IJ 22. 7 62 

70 35 6 19 4 64 
11 ?1.8 14 4 66 
12 11. 8 9. 3 67 
1 3 5. 7 5. 3 68 ,,, 2. 5 2. 7 69 
15 1.0 1. 2 70 
76 0. 3 0. 5 /1 
17 0. 1 o., 7' 

TOTAL 398.0 138. 3 

Mf HCIIA/H ABLE 
CUBIC ~00! VOUJM[ 
/;.()-INCH 0.B. TOP 

0 
/ 

7t1 
?05 
356 
3 71 
205 

68 
19 

'j 

1 
0 
0 
0 
0 

1311 

INIU\NAJ IONAl 7/1+ 
BOARll mo r VOi UMI" 
6.0-INC\I I.B. TOP 

0 
0 
0 
0 
0 
0 

56 
231 
l 1 6 
220 
l fl') 

38 
11 

9 /6 

INTEflNATIONAL l/i-1 
BOARD fOOT VOLUM[ 
6.0-INCH 1.8. TOP 

0 
0 
0 
0 
0 

2)0 
963 

J1!16 
1314 

958 
588 
.) l? 
1115 

59 

" 
6027 

AGE lf() Y[MIS 
SITr INOLX(IIASL 50) 80 FfEI 
IMSAl AR[A 162 SQ. fT. 
r:,u.s l't.R /\Cf{E 3/13 
DOM./CllllOM. llllGIH 
A'\llHMf11C M[AN DGI! 
Q-.JADRA I IC MEAN [)Bil 

71! F[[l 
9.1 INCHES 

9.3 INCHES 

STAND/SlOCK !ABLE 

TOlAl. MI-RCHANIABLE INllHNAllONAL 1/IJ 
Dl3H lHlTS BASAL ARLA ll[ICHT CUBIC fOOT VOLUMf BOAi{() FOOT VOI..UMF 

(INCll[S) PU( ACRE (SQ.FT./ACHt.) (f"([TJ lJ.O~INClf 0.8. IOP 6.0-INCH I.B. TOP 

----------------------------------
8. IJ 7. 1 " 14 

6 30. 11 6.0 ')7 101 
7 11<). 8 1 3. 3 6' 267 
8 60.2 21. 0 65 323 
9 ')9. I ?6. IJ 68 182 

10 ',0. IJ ?7.5 /11 65 
11 36 8 211. 3 n 21 
12 ?3. 5 18. !\ /4 7 
7 3 13. 1 12. 1 75 2 
14 6.14 6.9 77 1 
15 2 8 3. !1 78 0 
10 1.1 l._':> 79 0 
17 0 4 0.6 80 0 
15 0. 1 0.2 BO 0 
----------------------------------------------

fOTAL V12.8 162. 6 983 

AGF 50 Y[Af\S 
SITE INlllX(EiASL 50) 80 FftT 
8,~SAL AREA 179 SQ. I l. 
flsU:.S f'Ul ACRE 295 
DOM./CODOM. HEIGHT 80 fE[T 
ARITHMETIC MEAN DBH 10.3 INCHES 
QUADRATIC M[AN D!311 10.6 INUJES 

STAND/STOCK !ABU:. 

---------------------
l"OTAI M[RCH/\NTABLE 

DHII 1 lfffS B/\SAI ARl/\ ll[IGHT CUBIC FOOl VOLUME 
(iNCHES) Pff\ ACRE (SQ.fT./ACRE) (FEET) l-1.0-INC!I O.B. IOP 

---------------------------------------------
6 !1. 6 0. 9 59 76 
7 ?O. ti 5. 5 63 114 
8 n. 13. 1 67 783 
9 1;9_ 4 21.8 71 119 

1f) 52.5 28 6 73 50 
11 111. o 31. 0 /6 20 
72 35.9 28 2 78 7 
1 3 ?3.6 21.1 79 3 
14 13. 3 14. 3 81 1 

" 6. '.;, 8 0 82 0 
76 2. 7 3. 8 83 0 
17 1.0 1. 6 84 0 
78 0. 3 0 5 85 0 
79 o. 1 0 2 86 0 

TOTAL 2911. 7 179. 1 513 

0 
0 
0 

4 7 3 
1562 
211(14 

2578 
2763 
1519 

910 
469 
209 

01 

" 
12374 

INTFRNATIONAL 1/11 
BOARD rooT VOLUME 
6.0-INCH I .B. lOP 

(1 

0 
3':>3 

1520 
2802 
3':,113 
3537 
2912 
2009 
1170 

577 
2111 

85 
26 

18777 

f-" 

"' 



Table 8. Natural stand loblolly pine stand and stock tables for ten-year 
to age 50 for an initial basal area of 110 square feet per acre 
age 50, Schumacher and Coile 1960) of 80 feet. 

projections from 
and a site index 

age 20 
(base 

AGi- ?(> Yf.ARS 
Sif[ INl)fX(ElAS[ 5()) fHI ff['J 
l1ASt>.L Ai\[A 1 HJ SO. f r. 
IHU:S PU\ r,rn[ 537 
DOM./COl.lOM HfiGHl 
/IHI !IIMl_l"IC MEAN Dill! 

1 11.ll 
.'"I IW;ll['.S 

OL/1\[lf{I\ rt c M[.I\N IJeH 6. I IJCfll S 

Sl!l~lfl/STOCK TAf3l[ 

l)Blf ll(US 
{ I NCll[S) nn /\CIH 

2 "/. 6 
3 115. 7 
1, H5.8 
5 HIS. 1 
6 i05.2 
I 8?.8 
8 53.5 
9 ?8.6 

HI 12. r 
11 l1, 6 
12 1.11 
'3 () lj 

19 0. 1 
--------

l O I /al_ ')36. 5 

A(,;r ·rn Y[/\RS 

., 
I 
I 
1 

Ill. 1 
12.6 
6.9 
3.1 
1. I 
II. 3 
IJ. l 

1 111. 2 

SI Tl: I NDfX( BASF 50) 811 Hrr 
8/1SAL Ali[/\ JIJ7 SO.f-1. 
TRlfS l"!R ACRE ~33 
flOM./CODOM, H[IGHT 
/\l{I !HMl( IC MFAN Dlol! 
QUADRATIC Mt:AN Df>H 

rf Cl 
r, 1w-:111:s 

!NCH~S 

ltd_ 

?:> 

Ill 
l1;> 
!;', 

l1fl 
'Ji) 

',I 
';) 
1,11 
',It 

'.,G 

I 
I 

MU!Cll,\N I /\Bt t 
CUBIC i O()T VOl UMl 
11.U-ir'JUI 0.b. 10!' 

0 

0 
0 

1?')? 

STANll/SJOCk ftdl[ 

l O I ;,1 
DGH H\ErS 13A:S/ci /\HU, l!f I (;H l 

(INCll[S) PFR ACl1[ (SQ.li./ACR[) (ffTf) 

3 o. 1 o. (I v, 0 ,, 19. 1.7 IL) 

' S 1 . /.I) Ii') 

6 73. l It, It 511 
I 80. '1 ')! 
II 72. 3 (j() 

9 56. .G G2 
10 37.8 6 61) 

11 2?.? . I 66 
12 1 l . S "· GI 
13 5.3 11. 9 68 1 

"' ? . 1 ? . 3 6'J 0 
15 0.6 o." /1' 0 
16 o. 2 0. 3 71 n 
17 0. 1 0.1 r, 0 
----------------------------------------------

lOTAI_ 1!32.'J 111 ! . 4 1393 

" II 

" ,, 

()9 1 

(,. 11-1 N ,'Ii I. /.1. 

1, 
II 

lj/ 

11f 

627'1 

llJI' 

illl' 

ACf. /JO YI.AW) 
SIT[ INOCX(BAS[ 'iO) 80 rt.H 
BASAi. AR[A 170 SO. Fl. 
THFS PER ACf11 3(16 
DOM./COOOM. llf:IGHT 
Ai<ITHM(T!C MfAN DBII 
QUADRATIC Mf:AN DBH 

711 rrl" 1 
9.0 INCH[S 

9.2 INCHES 

S'!ANO/Sl"OCf< lAf',Ll 

DBH mus G/\SAL ARLA 
(INCHlS) PrR ACRE (SQ.f"f./ACRf) 

5 0. 1 
6 32.8 6./i 

I ')II, 6 111. 6 
8 66.2 23. l 

" 6'.i. I 28. ll 
10 511. 1 ?9. 
11 38.6 ?5. 
12 23. A 18.7 
13 12. 8 71.8 

"' 'J.9 6.11 ,,, ? . lJ 3. 0 
16 {)' 8 I. 2 
1/ ll. 3 0.11 
18 0.1 0. 1 

TO!Ai 
HF I GHT 
(Hf.T) 

')2 
';)( 

6? 
65 
68 
71) 
72 

"' 15 
76 
78 
70 
79 
80 

M[f;CHAN I ABL.E 
CU[\ IC rooT VOLUME 
II.0-INCH 0.8. fOP 

111 
11() 

29'.> 
3 36 
1711 

'.>9 
18 
6 
? 
I) 
I) 
I) 

0 
0 

------------------------------------------------
fOTAI 366.0 110 .. "> 

AG!' 50 Yf A11.S 
SIil INU[X(l'\/'<'.")! '.iO) en n::r1 
11/\3/\1. M([A 186 SQ, fl. 
rR;:("S PU\ /\Cfff 'l 1 l 
DOM./f'OOOM. Iii iCtlT fl[T 
ARITIIMEl"IC MfAN !)['\JI ltJCHfS 
QUAD FU\ TIC MEAN Df'!H 1 O. i NCH[.S 

1016 

SlANO/SlOCV IAl,i f. 

DBII nu FS 13ASAI, /1!\[A 
(11/Cllf_'.:i) Pf.H ACP,f, (SQ.rf,/ACHf) 

6 11 8 (). 9 
7 ?2' 0 5. 9 
8 lpJ. 8 1 la,? 
9 5 3. 7 23.7 

111 '.;h. ! 30 9 
11 IJ9. 9 33.0 
12 3 7. 3 29. ·i 
H 23. fl 21. 9 
14 12. 9 1 3. fl ,, 6. 11 /.!1 
16 ,, 3. 3 
17 0 8 1.3 
111 ()_ 2 o. ti 
19 0. 1 (), 1 

TOIAL M!HCHANTABll 
Hl'IGHl Clll:\IC !OOT VOL.UM[ 
(f[ET) lr,O-INCII O.B. !OP 

'.>9 16 
64 123 
68 185 
/1 1111 
71; '7 
IG 18 
78 I 
19 2 
Ill 1 
I\? " !}3 0 
{ll! () 
85 0 
86 0 

------------------------------------------------
TGTAL 31 l. 3 186. 1 516 

IN"l[HNA.I IONAL 1/IJ 
flOARD FOOT VOL\JM[ 
6.0-INCH 1.8. !OP 

0 
0 
0 

51 ';, 
1 r9~; 
2670 
Z7Hl 
2191 
11(1/i 

818 
110(, 
168 

6n 
rn 

12862 

INHRNAl IONAL 1/4 
!lOAfW tOO"I VOL.UMf 
6.0-INCH I.fl. TOf' 

" 11 
IJ21J 

171 ';, 
3063 
3786 
368"> 
2937 
19116 
HJ79 

501 
195 
61, 
17 

191113 

f-" 
en 



Table 9. Natural stand loblolly pine stand and stock tables for 
to age 50 for an initial basal area of 120 square feet 
age 50, Schumacher and Coile 1960) of 80 feet. 

ten-year 
per acre 

projections from 
and a site index 

age 20 
(base 

/\C[ 20 YLAi\0 
SI If- INOEX(!l/\S[ 
BASAL ARE.A 12<) 
rn.rf.S f'U{ ALI(!'" 

) 80 Ff- F f 
1·T. 

DOM. /CODOM. IIE. 
ARIHIM[l IC MLAN llllH 
QU!dJR/\ l IC Ml AN 0131! 

'.,1 fff. T 
5.8 INClff-.S 

6.1 INClllS 

SlANll/SIUCK 1A81 f 

? 6. I o. 1 22 
J 1!9 0 2 ij 32 
4 96. 8 8.' 18 

' 1211.0 1 (;. 9 112 

6 1 ?O. 5 ;., 3. 7 45 
7 93. 0 211. 9 '" 8 58. 1 ?(!. 3 )0 

9 29.5 1 3. 0 5' 
10 12. 2 6. 7 52 
11 ll. 1 2. r ')3 
12 1. 1 U.9 ';,I; 

'3 0 ? ().? 55 

() 0 
0 () 

33 () 

'71 0 
vu () 

389 0 
295 97 
'21 3 '6 

26 .127 
4 1 /9 
1 6 I 
0 19 

-------------------------- --------------------------------
TOTAL 595 4 120.2 1360 100') 

AGE :rn YEARS 
SIT[ lND[X(tlASF 50) 80 FHT 
BASAL AR[A 156 SQ.fT. 
rnr:ES rm ACRE 1J66 
D0M./C0D0M. flllGIII 66 fTf r 
AR I THMH IC MlAN D8!1 7.6 I NCH!:.S 
QIIAORATIC M[AN DBH 7.8 I NCllf.S 

STMHJ/SIOCK 1Atll.f 
----------------------------

IOTA\ MERCHANTABLE INff.RNAl IONAL 7/11 

DBH TREES BASAL AREA II[ I GHT Cl!B IC I 00"! VOLUME BOARD roo I VOUJM[ 
(INCHE.S) PFH ACRE (SQ.tT./ACRt) (f'EET) l-1.0-INCll O.R. TOI-' 6.0-INCH 1.8, 10!' 
---------------------------------------------------------------------,, 19 0 1. 43 7 0 

5 '.,':,. 3 7. ':, ,,9 '9 0 
6 81. 1 15 9 50 2)5 0 
7 88.9 23.8 57 446 0 
8 79 8 ' 9 60 4 1 3 417 
9 60. 7 26 8 62 187 1317 

10 39.7 ?1. 7 64 53 1661 
11 22.5 ]/4 9 65 13 1380 
12 11.1 8. 7 67 3 903 
1 3 4 8 11.Ji 68 7 491 

"' 1.8 . 9 69 0 226 

" 0 6 0. 7 70 0 89 
16 0 2 0.2 71 0 30 

--------------------------------------------------------------------
TOTAL 465.6 156. 2 --- 1469 651tl 

A•~f ti() Yf-ARS 
SITf. INO!-.X{BASt. '.ifl) 80 ff_[l 
B-~SAL. AR[A 178 SQ. fT. 
mu S Pf.fl ACRl 38/l 
DOM./CODOM HEIGIIT 
AIS 11 HMET IC MEAN Df'.11 
QUADRAf IC MFAN DRH 

111 r rr. r 
8.9 INCHf_S 

9.? iNCllfS 

SIAND/SlOCK IABUC 

nrrn TIUTS [\ASAL_ 
( INCHES} rm ACRL {SQ.fl. 

------------------------------
5 8. 'j 1 . 2 
6 "J5. l 6. 9 
7 ';,9. IJ 15. 9 
8 12. 2 2', 2 
9 /0. ·, 31.1 

()) ';, 7. 31. 5 
n !JO. I ?6.5 
12 211. 0 1(\. 8 
'3 12. 3 11.11 
7'1 5.5 '..>. 8 
15 2. 1 2. 6 
16 11. r l. () 
17 ll.? 0. 3 

lOlAi 
HE I GHl 
( fTCT) 

52 
'8 
(,? 
6'.> 
,,o 
70 
7? 
7'1 
lo 
76 
n 
18 
/9 

Mrr.:cHANTABl[ 
CUBIC fOOT VOLUM' 

.O-INCH O.B. 101' 

1'1 
119 
3?2 
345 
166 

54 
'6 

5 
1 
0 
0 
0 
0 

---------------- ------------- ---------
ro1 Al 388.2 17/J.O 

AGE ';,0 YEARS 
SIi! INDf"X(llASf '.>'I) 80 Ff:FT 
BASAL AREA 193 SO.fl. 
!H[LS PLR ACf<l 327 
DOM./1.000M. lf[IC!il 80 fE.[ I 
Al<l!HMEl"IC MC.AN flllH 10.2 INCllf-_S 
QIJAORATIC MEAN Ullll 10.iJ INCHES 

1043 

'>TAND/SlOCh TMlU· 

T01Al. MERCHANTABLE 
flBH lH(lcS BASAL AR[A H[IGHT CUBIC fOOT VOLUMf. 
NC.HES) P[R ACI<'.[ (SQ.fl./ACH!) (f-1.Ll) 11.0-INC!I O.B. i:or 

-----------------
6 1-1. 9 1.0 SY " I ?3. '.> ;.3 6'1 1.32 
8 !/1-1 (I 15. 3 68 190 
9 58.0 ;.>:, 6 11 110 

HJ 60. ! 3 3. 1 7'1 44 
11 ";2. 7 31,. 8 /6 76 

" 38. '.;, 30.3 78 6 
13 23.8 ?1. 9 /9 2 

"' 1?. l3. 3 81 1 
15 5. 5 6 6 02 0 
16 2. l 2 9 83 0 
1 7 0 6 7.0 B'• 0 
18 0.2 0. 3 05 0 

·-----------------------------------------------TOTAL 327 .o 192.6 517 

INILIU<AJIONAL. 1/4 
fJ0/1.fW I OO"r VOLUME 
6.'1-INCH I.B. TOP 

---------------
0 
0 
0 

628 
21J21) 
)885 
2flil1 
2216 
11126 

769 
350 
135 

!JI,! 

n 32::, 

INIERNATIONAL 1/1.J 
80/IIW f-001 VOLUME 
6.,J-INCH I.B. !OP 

0 
() 

':,00 
1909 
33 \6 
i.;07 5 
3813 
?91+6 
1817 

991 
435 
758 

88 

20007 

r 
°' 



Table 10. Natural stand loblolly pine stand and sto,ck tables for ten-year 
to age 50 for an initial basal area of ll0 square feet per acre 
50, Schumacher and Coile 1960) of 90 feet, 

projections from 
and a site index 

age 20 
(base age 

l\(;f ?IJ r! ,\fiS 
SI I :WJI ':( 

MU•\ 111 

11',fl S l'I f: N'.PS 
IJ()I.\. Ill Cil 
/,HI I I ! I Mf 
Ql/1\IJliAI II l-11-A11 

I 

" 
'llJ I! 11 

',/ fl I I 
f,. / I 

I. I I 

'.;JNill/SIUCV 1/\lll I 

llllil I flf'. 
( 11,c:11rs) 

1
,rn· r;r,.sr,t Mn A 

(SD. f l. / /\C'l!f ) 

7 
8 

' 1!1 

" l? 
13 
11; 

"' 
(() I /\I 

AG[ 30 
SITI- IND 
RAV•.L A/; 
l R[[S Pl 
DOM. /COO 
AHi lHMCI 
QUMlHA r I 

'' ,6 
1/5. 

65. 
7?. 5 
61 O 
53 
J 7. 
?2.a 
I?, /1 
G. 11 
?.(, 
, . 0 
(I - 3 
0.1 

41J2. 

LARS 

II.II 

• 9 
B.9 

I 11 ? 
11 ') 
18 G 
16.11 
l? l1 

? 
11. 7 
?.~ 
1,1 
n.11 

1111. l 

>'.(OAS[ ',r)) 9n fff r 
A 1()1 SO. f i. 

t,CRE 3(,? 
M. Ht I CH! 
C Ml"AN DBH 

MEAN DBH 9.0 

FF 1-T 
I) I NCH ES 

I NCHF.S 

211 

\'I 
11•, 
119 , .. ,, ,, 
',B ,, ,, 
61 
6? 
f, J ., 

STAND/STOCK 

0 
0 

,, 
1 
0 
0 
0 

1196 

0 ., 

263U 

rorA1 ' I N"I [({NAT I ONi\l. 1 /4 
DUH TRffS BASAi. !I[ I (;if 1 CIJi:\ V"l 1/Mf. BOM{[) I 001 VOLUME 

( INCHES) PU< /1.CRf (SQ. Fl. (FfT"I) 4.11-\NCII O.B. w (,.O-JNCH I.IL 10P 

---------------------------------------------------------------------
4 0. 3 IJ. 0 lj(f 0 0 

' 14. r 2. o 5? 2':, 0 
6 39.0 7.7 51 130 0 
7 S7 .7 l ';, ./1 6 1 3 11) 0 
8 65 4 22.fl 6'., 3':>5 1J3 f 
9 61. 4 2(.1 68 19; F>86 

'" 119. 3 26. 9 rn 66 23 /'j ,, 3IL 3 22.6 7? ;,o 2397 
12 20.9 11'.4 7,, 6 1913 
1 3 11.1 10. "{'J 2 1281 
14 2 .6 /6 ' 731 
15 2. 1 2. 6 77 (I 359 
'6 0. 8 ,., 70 0 15? 
17 0 2 0.11 79 0 56 
rn 0., 0 1 "' 0 '8 --------·---------------------------------- ------------------------

10!A1 36?. 11 161. II I 1()(, 11?99 

AGie 11() Yf."ARS 
SIT[ INDFX(BASf 50) 90 FELT 
BASAL ARCA 19i; SQ.fl. 
lR[[S P[R ACRf 3?1 
DOM./COllOM. H[IGHl 83 tffT 
ARITHM[l IC MFAN DflH 10.2 INCHES 
QUADRAf!C MfAN D8II 10.4 INCH!:_S 

SlAND/SIOCK f/lBLl 
----------

DHH l Rf.lS BASAL ARf-.A 
(INCHES) PER ACHl {SQ.f-!./ACRl) 

6 3. 8 o. 7 
7 21. 3 '..>. r 
8 4?. I/ 14.8 
9 '.>7.8 2'..> 6 

10 62. 1 33.8 ,, 511 6 36.0 
12 /IIJ.0 3 I • 11 
'3 211. ':, ?2.1, ,,, 12 6 13. 
1'., '., l.j 6.6 
'6 L9 '. r ,r 0.6 0. 9 
,e IJ. 1 IJ. 2 

!OTA! 
11/-_IGII! 
( ~CH) ., 

66 
/0 
n, 
"ff, 
79 
81 
OJ 
/)11 

8'.i 

'" 88 
89 

MFHCHAN fAOL F 
CUBIC fOOT VOi.UM[ 
4.0-INCH O.B. TOP 

,,, 
123 
'86 
110 
4' 
n 
6 
? 
1 
0 
0 
0 
0 

------------------------------------------------
IO'IAL 3?7. 1911 .6 503 

A(;[ 50 YfAI/S 
SIH INDfX(llAS[ SU) 90 rf ET 
Bf.SAL AHt/\ 218 SQ. I·r. 
fFCl:S /'f_R ACl'ff 291 
DCM. /CO DOM. ilf. lGHT 90 I- l:.[l 
/1.RlfHMt.TiC MfAN Df_lH 11.6 INCHFS 
QUADRATIC MfAN DBH 1 i. 7 i NCHES 

SIAND/STOCK lABLf 
------------ --------------------

COi 
DBH !R[LS BASAL AfltA HE> 

INlfRN/',TIONAL 1/4 
BOARD f OOT VOL UM[ 
6.0-INCI! 1.8. rDP 

() 

0 
';2 ! 

?032 
·;57 7 
11} 71 
l1156 
118? 
1986 
10111 

l124 
J/45 

lj(J 

?J/152 

(INCHLS) PER ACRf- (SQ.f"T./ACRF) (FUT) l1.0-INCH O.!l. fOP 6. 
--------------------- ----------------------------------
7 .2 0. 68 7 0 
8 11 .8 4., 73 1JO ?00 
9 ;,9, 6 l 3. 1 77 37 1191 

10 /J 7. 2 25.8 80 21 2956 ,, '.i6. 9 31 6 81 ,, it880 
12 '.)It 6 112. 9 8'; , (,048 
'3 112. 3 39.0 8/ 2 5839 
'4 26.4 28.3 89 , it!136 ,, 13 2 1 (,. 3 9c1 0 26)0 
'6 5. 3 7. IJ 9? 0 1238 
'7 I. 6 '. 6 95 0 4119 
'8 (). 4 Cl. I ,,, (I 125 
;9 U.1 (). 1 9•; 0 26 
·------------------------------------------------------------------

TOTAL 290.8 218. 1 125 30039 

f--' 
--.J 



Table 11. Natural stand loblolly pine stand and stock tables for ten-year projections from 
to age 50 for an initial basal area of 120 square feet per acre and a site index 
age 50, Schumacher and Coile 1960) of 90 feet. 

age 20 
(base 

AGE 20 YEARS 
S 11 [ l NDEX( BASE Al) 90 FEET 
BASAL AREA 1?0 SQ. F'1. 
\REES Pm AGFE 1146 
DOM./CODOM. HEIGHT 
AR I THML I IC MEAN DEHi 
QUADRATIC MEAN OBH 

';, ! F(El 
6. 7 I NCl!ES 

7.0 INCHES 

STAND/S l OCK TA Bl.[ 

DBH TRf:_~-S BASAL ARl-f\ 
(INCHES) rm ACRE (SQ.FT./ACI<.[) 
------------------------------

16 2 0.8 

" 119 6 11. 3 

s 74.3 10. 1 
6 83. 2 1 G. 3 
7 76.6 20.':> 
8 60 0 20.9 
9 /,!() 7 18. u 

Hi 24. 1 1 3. 1 
11 12. 5 8.? 
12 5. "/ IJ. 5 
13 ? . 3 2. 
1'1 0. 8 (). 9 
1·, 0. 3 0. 3 
16 0. 1 o.) 

!O"!AL 
HEI GHf 
{ FEET) 

32 
40 
1,; 
1,9 
'2 
'4 
56 
;a 
59 
60 
61 
62 
63 
63 

MERCHAN f AB Lt. 
CURIC f-OOT VOLUME 
IJ.0-INCH O.B. TOP 

0 
;e 

109 
238 
311 7 
33? 
182 
57 
14 

3 
) 

u 
0 
u 

----------------------------------------------
l01AL 41.j(,_ 3 120. 2 1 301 

AGt 30 Y[ARS 
SI r E I ND[X( BASE 50) 90 FEET 
BASAL AHf.A 1 i'O SQ. fT. 
lll[f_S Pf.Ii ACRE 389 
DOM./CODOM. HEIGH! 74 F Ef I 
AR I T!IM£"T IC M[AN DBI! 8.( INUl[S 
QU/IDRAT IC MF.AN DBH 9.0 INCH[S 

STANO/SfOCK lABLl 

DB!I TRflS BASA! ARI/', 
( I NC HES) Pf:R ACRE (SQ. FT./ ACHE) 

11 0.) OJl 
5 111.11 2 0 
6 41. 8 8.? 
I 63.5 17.U 
8 72.4 25.3 
9 6 7. I 29.9 

HJ 5J.5 29.2 
)) 36. 3 ?3. 9 
)2 21 . 3 16. 7 
13 10. 8 10.() 
111 11. 8 5. 1 
)5 )8 2. 2 
)6 I). 6 0. ll 
17 0.2 U. 3 

·1 OTAL 
HllGilT 
( FfFT) 

1,5 
'.)2 
57 
62 
6'j 
68 
70 
72 
13 
75 
76 
II 
rn 
19 

Ml 11CllANT ABU. 
cue IC FOO/ VOi_ UM( 
IJ.0-INCH O.B. TOP 

0 
21, 

'"' 3in 
36 I 
)8) 

58 
)7 

5 
1 
0 
0 
0 
0 

----------------------------------------------
H.JTAL 389.0 170.5 1 I 38 

INT[RNAl IONAL 1/!1 
fWARD FOOT VOUJMF 
6.0-tNCH I.B. TOP 

---------------
0 
0 
() 

0 
0 

!29 
'.;,?3 
(';,5 
629 
393 
202 

88 
33 
11 

2 762 

INTFRNATIONAL 1/4 
BOARD FOOT VOUJM{ 
6.0-INCH I.B. TOP 

0 
0 
0 
0 

562 
1858 
262 7 
25143 
19'.,? 
lC.'41; 

669 
306 
)) 9 
40 

119?0 

f\G[ 40 Yl:.AHS 
SIT[ INDlX(BAS( 50) 90 ff[T 
BASAL AREA 203 SQ.rT. 

RttS PER ACRE 346 
llOM./CODOM. H[IGHT 83 FEET 
/1RI 1HMETIC Mf.AN OBll 10.2 INCHES 
(lUAORATIC MEAN DBI! 10.11 INCH[S 

S'fAND/STOCK TABLE 

DBH !H!-FS BASAL AR[A 
I INCi-if.SJ Pl:'R ACRE. (SQ.FT./ACfsE) 

6 3. 5 0. 
I ?2. 3 6. (1 

8 45.8 16. ,, 
9 63. O 27. tl 

!O 67.3 36. 
1) ';,8 I; 38.5 
12 in.I 32.8 
13 2lf. 7 22.8 
74 12. 1 12.9 
15 4.9 6.ll 
)6 7. 6 2. 
)/ 0.4 0. ·1 
18 0. 1 0.? 

JO!AL 
H( I GIIT 
( F[ET) 

62 
67 
j) 

74 
17 
79 
0) 
83 
84 
85 
81 
68 
89 

Mt.RCHAN I ARU 
CUBIC FOOT VOl ;JME 
4.0-INCH 0.8. IOP 

13 
1 30 
!83 
!01 
1,0 ,, 

5 
? 
) 

0 
() 

0 
0 

--------------------------------------------
TOIAL 31!5.9 203.3 

,~G[ 50 Yf AllS 
:jlT( INO[X(BASE. ':,O) 90 f[lT 
IMSAL ARFA ??6 SQ. fT. 
fRFFS PfR ACHl '.iU5 
UOM. /CO DOM. HE I GIIT 90 !Tl: l 
,~RI 1 HMET IC MEAN DBH 11. 5 I NCl!ES 
QUAORA TIC M[AN DBI! 11 . 7 I NCH ES 

490 

SfANlJ/STOCK TABLE 

OBH 1REFS BASAL AR[A 
:INCHES) Pff1. ACHt (SQ.f'T./ACHf) 

I !. 0. 3 
8 12. 3 11. 3 
9 3 1. 8 14. l 

)0 ';1. 0 27. il 
)) 61.3 IJO. IJ 
)2 r,8. 0 IJ",. ,, 

13 43.8 l40. it 
)4 26. 11 28.? 
1') 12.6 1 '). ':, 
)6 4. 7 6.6 
)7 1. 4 2. l 
)8 0. 3 0.) 

TOlAL 
Ill, I GIH 
(ff.ET) 

69 
I 3 
17 
iJO 
ll3 

'" f\7 
89 
90 
')2 
''3 
94 

M[RCH/\NTAB!.f 
CUBIC FOOT VOLUM[ 
l;,O-INCH 0.B. TOP 

7 
18 
311 
20 
!O 

5 

' ) 
0 
') 

" 0 

IN lFRNA 1 I ONAL 1 /4 
BOARD F001 VOLUME 
6.0-INCH I .B. !OP 

0 
0 

630 
2281 
3922 
4693 
4342 
3203 
1901, 

91 ~; 
355 
))) 

?8 

22389 

INH.RNAl IONAL 1/4 
BOARD f'OOT VOUJM[ 
6.0-INCI-I I.B. TOP 

0 
221, 

1306 
3219 
'.:>269 
61128 
6050 
41130 
2':>20 
1106 

3 !0 
94 

--------------------------------------------------------------------
lOlAL 3;)4. 7 2?5. 7 !!6 3 1016 

f--' 

°' 



Table 12. Natural stand loblolly pine stand and stock tables for ten-year 
to age 50 for an initial basal area of 130 square feet per acre 
age 50, Schumacher and Coile 1960) of 90 feet. 

projections from 
and a site index 

age 20 
(base 

AUi:. ?O YEAHS 
SIT( INOLXlf-\ASE 50) 90 fLfT 
GASAL ARCA 131} SO.fr, 
rnrES PER ACH[ 11/\9 
OOM./CODOM. li[IGHT 
ARITHMf.l IC Mt-AN l)(lH 
QUADHATIC MLAN DUH 

57 ffTI 
6.7 INCHES 

t. 0 I NCH[ S 

STANll/S!OCK IAI\! ! 

01311 TR.LES RASAl 
( I NC HES) PfR AChE {SQ. r r. 

5 
6 
7 
8 
9 

'° " " '3 

TO!Al 

111, q 
')3. 2 
B?.9 
91J. 2 
86.6 
6 7 0 
tJI;.} 

? 
4 

'-'. 3 
2 f) 

6 

IJ()8 .9 

!\Gt. 30 Y[AHS 

0 . 
/j_ 6 

11 . 3 , 
.? ,, 
6 

.8 
2 

.? 

. ll 

130. 

SiT[ INDEX{f.JAS[ '.,11) 90 r1.·r1 
BASAL. AfHA I/HJ SO. r I. 
TRLFS P!J\ /1Cill ill'., 
DOM./COOOM. llt iGlil /11 
Af\llHM[llC MfAN DllH 8.! INCHLS 
QUADRM IC Mf AN DSH fl. 9 ! NCIIFS 

fOl Al 
!IE I CH! 
{ FEET) 

33 
I!() 

1.1:, 
119 
r,2 ,,, 
,6 
'Yl 
'i9 
60 
6' 
r;c: 
62 

Mf f!CH1\N l /\RU 
CUBIC fOOl 
i4.D-INCII O.ll. 

9 

'9 

---------------
1110/ 

SIArW/SlOCK fAf.ll.f" 

DllH Tl-;[ [S lJASAL /\Fl.A llllGlll CUl:llC 1·1101 VOLUML 
(INCHES) f'l:H AC!s[ (SQ.FT./1'.Cl<[J ( F[ 

--------------------- -------------
0 13. 7 1. _';3 ;'3 
6 ljlj. 2 /l. ,s 111') 
7 69. l '8. 62 .){If 

8 19. i/ 27. 6' 3 I.) 
9 "/3.9 32. 68 11:,.'J 

'° '.:i 7. 6 31. 70 " 1' 38. l 2'.:i. 1 72 i'_j 
,2 21.5 16.9 73 ,, 
13 10.5 9. 6 l'j ' "' It. l1 lt. 7 U6 
l') l.6 1. 9 n ,1 

'6 (). 5 (). 7 78 0 
1/ 0.1 0.2 79 0 

INfti\Nrd ION/,t_ 1/tJ 
BOAH[) roo1 VOi.UM[ 
6.0-INr:H I.B. JOP 

0 
0 
0 

'.-'91JO 

I I ONAL 1 /1,/ 

1oor VOLUMi 

0 
u 
0 

--------------------------------------------- ------------------------------
fOlAL (j lit.') 179 .9 1160 12:>(,8 

t,Gt. 110 YlARS 
;c;JTf. INDfX(BAS[ '.,()) 90 rr.[T 
t:ASAL AREA 211 SQ.fl. 
1 fU 1·s P[fl ACIH. \Gt1 
UOM. /CODOM. H[ I Cii I /)J u.-I r 
t,flllHM[TIC Ml.AN llllH 10.1 INCH[$ 
C!UADRA"IIC MfAN DBll 111.3 INCHES 

SlMH.l/SlOCK TAl'\l[ 

DflH TRFtS 
NCHf.S) Pt.I-\ ACl<I 

6 2 
1 2 
8 u 
9 ' ,0 ' " 0 

12 l 
'3 , 
"' 11.(, 
l '1 IJ.1J 

'6 1.11 
1/ () - 3 
'8 0. 1 

flASAL AHtA 
(S().fl./ACRE) 
---------

0. 6 
6 ? 

17. 1 
JfJ.1 
J9. ,, 
i10. ') 
31!. O 
22 IJ 
12 11 

5. <I 
1. () 
fl. 5 
0. 1 

10 
11[·1 
( I I !. 

62 
6'T 
7' 
1'1 
If 

79 
81 
53 
80 
8", 
86 
8/ 
88 

Mf PC HMS f /\f3U 
CORIC FOOT VOI.UMf 
ll.0-INCH 0.6. 101' 

0 
0 
0 

" ' ------------------------------------------------
TO.I Al. 3(,3 .8 211 .6 

A."]f 50 YLAf1S 
SIH INll!:X( 90 Ffll 
B/1,SA! AIU.A 
l'-a.rs Pf"R /\CIH_ 

{)1)M./CODOM. HF 90 fFI I 
Al{llHMt.:TIC M[AN Dl-!H lJ.!1 INClt[S 
QIJADRAT IC Mf.AN DBH 11. 6 I NCHF.S 

S l ANU/51 0(;1< l All LL 

lF[[S B;\St\l A11f.A 

/1 74 

,oe 

INllHN/\TIONAI. l/4 
BO/',l\ll FOOT VOi UMf-
6.0- I NClf l,B. !01' 

0 

23100 

ltJll hNAl ION/\! l /11 
il I OO"f VOi UM[ 

0-

----------------------------
7 1.U .3 69 6 
(/ , ,, . "( " U4 .Vi 
9 l3. 9 77 31 

"' ';l1.8 9 /JO '8 
1' (j'.). 5 .2 83 9 

" 61 . 1 48.U 8', " '3 1/5.l l! 1. 6 87 2 

"' ?6.? 28. 1 89 
15 12. 0 111. 7 9U ,1 

"' 11_:> 5. 9 92 ,1 
'7 l. 1./l 93 0 

"' 0. 0.11 911 0 
------ ----------- --------------------------------------- -------

TOTAL 3 U.9 23 3. 1 10 l 31968 

I-" 

'° 
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greater than 25 percent hardwood, by basal area,. were excluded from 
the study, As is always the case with a growth and yield model, users 
must understand the nature of the values predicted by the model. 
Further, the applicability of the basal area projection equation suggested 
for use with the model must be evaluated for each user's circumstances. 
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APPENDIX 

Listings of the FORTRAN and BASIC programs implementing the 
diameter distribution growth and yield model for natural stands of 
loblolly pine can be found at the end of this appendix. The BASIC 
program was written to run on an IBM PC. Documentation for the 
programs follows in the form of an annotated example and information 
on substituting alternative equations for the various model com­
ponents. Although both versions of the model flow similarly, differ­
ences do exist and will be pointed out in what follows. 

Example 

The example run shown in Figure Al will serve to explain the 
use and document the computations of the programs J.isted at the end 
of this appendix. This example was generated by compiling the 
FORTRAN program under FORTRAN-G using the CMS operating system on an 
IBM 4341 computer, The numbers below refer to those found circled in 
Figure Al. 

1. This tllle ls printed at the start of every run. .t'Or che 
FORTRAN program this and all output are written to unit 6. 
The user's operating system can be used to assign unit 6 
to the appropriate media. In the BASIC program output is 
written using the PRINT and PRINT USING statements. To 
direct output to the printer these statements must be 
changed to LPRINT and LPRINT USING (DOS 2.0 users can 
utilize Ctrl/PrtSc). 

2. The first time this prompt is given the only appropriate 
response is -1 allowing generation of initial stand and 
stock tables. This and all responses must be followed by a 
carriage return. In the BASIC program the line feed and 
question marks are suppressed. 

3. To obtain initial stand and stock tables requires specifi­
cation of stand age, dominant and codominant height, and 
basal area and/or trees per acre. Either of the last two 
(but not both) may be entered as zero in which case the value 
is predicted. Values entered are for loblolly pine only 
(i.e. don't include competing hardwoods). Again, the 
question marks are suppressed by the BASIC program. 
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DIAMETER DI STR I BUT I ON MODEL FOR UNTH INNED, NATURAL LOB LOLLY PI NE STANDS 0 
;ELEC~ION -1( INITIALIZE),O(STOP), OR l(PROJECT) 

?-, D 
INPUT LOBLOLLY PINE AGE,DOM./CODOM. HEIGHT,BASAL AREA, TREES PER ACRE 

~30,65,100,0 0 
INITIAL CONDITIONS 

AGE 30 YEARS 0 
SI H INDEX( BASE 50) 79 FEET 4 
BASAL AREA 100 SQ.FT. 
TREES PER ACRE 258 
DOM./CODOM. HEIGHT 65 FEET 
ARITHMEFIC MEAN DBH 8.0 INCHES 
QUADRATIC MEAN DBH 8. 4 I NCH ES fs\ 

STAND/STOCK TABLE 0 
-- ------ - - -- -- - - ---- - -- -- - - -- -- - - - OT Al /';;'\:.ERCHAN 1 ABLE~ I NT ERNAT I ONAL - 1 /4 fio\ 

osu '6'rnEES BASAL ARE f';'riE I cH\.:i;J~ 1 c Foor voLW BOARD Foor VOLUME v 
( INCHWrER ACRE (SQ. FT./AC~FEU) 4.0-INCH O.B. TOP 6.0-INCH I .B. TOP 

------------------------------------------------------------------------------
3 0.6 0.0 30 0 0 
4 13. 3 1. 2 39 5 0 
5 27.8 3.8 46 42 0 
6 37.2 7.3 51 111 0 
7 40.5 10.8 55 196 0 
8 38. 3 1 3. 4 59 242 68 
9 32.5 14.3 61 193 381 

10 25.0 13.6 63 92 814 
11 17.6 11.6 65 33 981 
12 11.4 8.9 67 11 893 
13 6.8 6.3 68 4 690 
14 3.8 ILO 70 1 1,73 
15 1.9 2.4 71 0 293 
16 0.9 1.3 72 0 165 
17 0.4 0.7 73 0 85 
18 0.2 0.3 73 0 41 
19 0.1 0.1 74 0 18 

-·r~r;~--·-;5;:;-------~;;:;------===----------;;;----------------4;;;--@ 

Figure Al. Sample run of natural stand loblolly pine diameter 
distribution model. 
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SELECT OPTION -1(1NITIALIZE),O(STOP), OR 1(PROJECT) 

;1@ 
INPUT PROJECTION AGE 
? 
?40 @ 

PROJECTED CONDITIONS 

AGE 40 YEARS 
FEET 

74 FEET 

0 SITE INDEX(BASE 50) 79 
BASAL AREA 127 SQ.FT. 
TREES PER ACRE 245 
DOM./CODOM. HEIGHT 
ARITHMETIC MEAN DBH 
QUADRATIC MEAN OBH 

9.4 INCHES 
9. 7 INCHES 

STANO/STOCK TABLE 
------------------------------------------------------------------------------

TOTAL MERCHANTABLE INTERNATIONAL 1/4 
DBH TREES BASAL AREA HEIGHT CUBIC FOOT VOLUME BOARD FOOT VOLUME 

( I NCH ES) PER ACRE (SQ.FT./ACRE) (FEET) L1. 0- I NCH O.B. TOP 6.0-INCH I. B. fOP 
------------------------------------------------------------------------------

5 7.2 1. 0 49 11 0 
6 20. 7 4. 1 55 66 0 
7 31.6 8.4 59 164 0 
8 37.6 1 3 . 1 63 237 133 
9 38. 1 16.8 66 187 716 

iO 34. 1 18.6 69 86 114'.:,3 
11 27.3 18.0 71 33 1812 
12 19.8 15. 5 73 12 1776 
13 13. 0 12.0 75 4 1488 
14 7.8 8.4 76 2 1097 
15 4. 3 5.3 78 1 722 
16 2.2 3.0 79 0 428 
17 1. 0 1. 6 80 0 229 
18 0.4 0.7 81 0 111 
19 0.2 0. 3 82 0 49 
20 0. 1 0. 1 82 0 20 

------------------------------------------------------------------------------TOTAL 245.3 127.0 804 

SELECT OPTION -1(1NITIALIZE),O(STOP), OR 1(PROJECT) 
? 
70 

10033 

Figure Al. Sample run of natural stand loblolly pine diameter 
distribution model (continued). 
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4. Site index is computed by function SITE. If not specified, 
basal area is computed by function BAA. If not specified, 
trees per acre is computed by function TREES. Arithmetic 
mean dbh is computed by function DAVG. Quadratic mean dbh 
is computed using basal area and trees per acre. All functions 
appear at the end of the FORTRAN listing and at the beginning 
of the BASIC listing. 

5. The main computation done by the programs is the recovery 
of the diameter distribution using arithmetic and 
quadratic mean dbh. This is done by subroutine WEIBM2 in 
FORTRAN or the subroutine beginning at line 1150 in BASIC. 
In BASIC this requires an extra routine to evaluate the 
complete gamma function (line 1390). In BASIC on the IBM 
PC, parameter recovery causes an approximate 5 second 
pause during runs. In both FORTRAN and BASIC the Weibull 
location parameter is calculated in function APARM. Compu­
tations and printing of the stand and stock tables is done 
in FORTRAN subroutine TABOUT or the BASIC subroutine beginning 
at line 780. 

6. The smallest dbh class is defined by the interval from the 
location parameter to the upper bound of the 1-inch class 
containing the location parameter. However, the midpoint 
of the 1-inch class is used to compute basal area, height, 
and volume leading to a slight negative bias. All other dbh 
classes are one inch in width (e.g. the three inch class is 
from 2.5 to 3.5 inches). 

7. Basal area in a class is basal area of one tree of the class 
midpoint dbh times number of trees in the class. 

8. This is the total height of one tree with dbh equal to the 
class midpoint. In FORTRAN the height equation coefficients 
are computed by subroutine HTCOEF and tree heights are com­
puted by function HT. In BASIC these are done by the sub­
routine starting at line 150 and function HT, respectively. 

9. Cubic foot volumes are computed for the proportion of trees 
in the class that are not sawtimber using class midpoint dbh 
and total height. The proportion of sawtimber trees is cal­
culated in function PSAW in both FORTRAN and BASIC. The 
volumes are calculated in function CUFT in FORTRAN and in the 
subroutine beginning at line 210 in BASIC. 
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10. Board foot volumes are computed for the proportion of 
trees in the class that are sawtimber using class midpoint 
dbh and total height. These volumes are calculated in 
function BDFT in both FORTRAN and BASIC. 

11. Values in the table may not add to the totals given due to 
rounding. 

12. Any of the options could logically be selected here. 

13. This is the age at the end of the growth period. 

14, Projected basal area is computed in function PROJBA in 
FORTRAN and in the subroutine beginning at line 260 in 
BASIC. Projected dominant and codominant height is 
calculated in function HTDOM in both FORTRAN and BASIC. 

Altering program code 

Situations will arise where it is desirable to substitute 
different equations for some model components. The most common 
changes will be to the basal area projection equation, the site 
index equation, and the volume equations. A tree survival equation 
should also be incorporated if one is available. A concerted effort 
was made to write the programs so that these changes would require 
minimal re-programming. 

The basal area projection equation appears in FORTRAN function 
PROJBA. The variables involved are: AGE-age at the beginning of 
the projection period, PAGE-age at the end of the projection period, 
BA-basal area at the beginning of the projection period, and SI-site 
index. In BASIC basal area is projected in the subroutine beginning 
at line 260. The variables are the same as above. 

The site index equation appears in functions SITE and HTDOM in 
both FORTRAN and BASIC, The variables involved are: AGE-present age, HD­
present height of dominants and codominants, and SI-site index, 

Cubic foot volumes are computed in function CUFT in FORTRAN and 
the subroutine beginning at line 210 in BASIC. In FORTRAN the variables 
involved are: H-total tree height, D-tree dbh, and TD-top diameter 
limit (need not be used--see variable CFl below). The corresponding 
variables in BASIC are H, XK, and CFl. If cubic foot volumes are to 
be computed for all trees, rather than just non-sawtimber, PTR must be 
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changed to CTR in FORTRAN line 1860 or BASIC line 1060. The labels in 
the stock table can also be changed by altering the BLOCK DATA sub­
routine in FORTRAN or the DATA statements in BASIC lines 340 and 350. 
CFl is the top diameter limit value which is inside or outside bark 
according to variable CF2. CFl can also be used when cubic foot 
volume is computed using a volume ratio equation. Board foot volumes 
are computed in function BDFT in both FORTRAN and BASIC. In FORTRAN 
the variables are the same as in the cubic foot computation. In BASIC 
the variables are: X-total tree height and Y-tree dbh. In the DATA 
and BLOCK DATA segments the relevant variables are: BFl-log rule name 
(20 characters), BF2- top limit for the board foot volume, and BF3-whether 
the top limit is inside or outside bark. 

If available, a tree survival equation should be substituted into 
FORTRAN subroutine PROJ or the subroutine beginning at line 610 in 
BASIC. In FORTRAN a function similar to PROJBA should be added that 
evaluates the survival equation. This function should be called 
immediately after line 990. The relevant variables are: AGE-age at 
the beginning of the projection period, PAGE-age at the end of the 
projection period, and TR-trees per acre at the beginning of the pro­
jection period. Lines 1020 through 1080 should be deleted. The label 
(50) on line 1090 should also be deleted. In BASIC a subroutine similar 

survival function. A GOSUB calling this subroutine should be added 
after the GOSUB 260 in line 670. The variables are the same as above, 
Lines 680 and 690 should be deleted. 
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FORTRAN LISTING 

C 
C PH.OGRAM N1\rLOR--DI/\M[TFI\ DISHIIEslJI ION MODU F(m NAlURAL ~ifANDS OF 
C LO!\l.OLLY PIN[. T.r. BU!~I< VPl&SU NOV[MB[R 1, 1983 
C 

COMMON/BLK1/AGr, SI ,f3/i,, lH,HU,01.11? 
C 
C CONTROi l1ROGRAM 
C 

I-IRIH(6, 1000) 
1 O WR! J l·. ( 6, l 00 1 ) 

READ(5,')IOPT 
1r( I0PT)20,l!0,irn 

?O Sf :::,CJ. (l 
CALL !Nil 
GO 10 10 

30 CALL l'HOj 
GO 10 10 

LIO SlOP 
1000 FORMAT(//' DIAMLTER DISTRIBUTION MODEL FOR UNTHINNFO, NATURAL 

+tLORLOLLY PINE SlANOS 1
) 

11)01 FOl<MATI/' SELECI OPTION -1(1NITIALl7E),IJ(SIOP), OR l(l'HOjECl)') 
[NI) 

C 
C 
C 

SUBROIJ11NE !Nil 
C 
C INITIALIZE DISTRIOUflON 
C 

COMMON/8LKl/AGf,Si,8A,TR,~ID,Di ,02 
10 WRITE(6,1000) 
C 
C READ ANO CHECK INPIITS 
C 

READ(5,*)AGE,HD,BA,TR 
1 F( AGE. GE. lCI. 0. AND. ACE. LE. 80.1) . AND. 

+ HO.GE.30.0.ANO.HD.LE.120.0)GO TO 20 
I-/RITE(6, 1001 )AGE,HD 
GO TO 10 

20 IF(BA.GT.0.0.0R.TR.Gl.0.0)GO TO 30 
I-/RITE(6, 1002) 
GO TO 10 

30 IE(BA.LE.O.O)BA=BAA(1R,AGE,HO) 

C 

IE( TR.LE.O.O)TR=TREES(BA,AGE,HD) 
IF(BA.GE.50.0.AND.BA.LE.225.0 .AND. 

+ TR.GE. 100.0.AND.TR.LE. 1300.0)GO TO 40 
WRITE(6,1003)BA,TR 
GO TO 10 

C COMPUTE STAND ATTRIBUTES AND RECOVER DISTRIBUTION 
C 
40 D2=SQRT(BA/TR/.005454) 

Sl=SITE(HD,AGF) 
Dl=DAVG(D2,HD,BA) 
A=APARM(D2,BA) 

NA1(J0ll10 
Ntd U(lll~l/1 
NAT(lt'Jll'.10 
NA rono110 
NA r(HJU5!1 
NA 1 0( 10611 
N ,I\ -r O u D lO 
NAT(J()CJ8!J 
NA-l 00090 
NAT()() 1 (JO 
NATOfJ 11 () 
N/\l(JOL?O 
tl/\ l ()() 1 30 
NA 1 OU 1 IJU 
NA I ()(J 1 'JO 
N/\I00160 
N/\1001/0 
NA l (_)() 1 go 
NArOCJ190 
NAl0021JO 
NAf()rJ210 
N/\10()?:-::'U 
NATO(J?. 30 
NA 1 t'W211U 
NATOCJ25ll 
NA run;:,:cio 
NA rnn2 rn 
NA-100280 
NATUU290 
NAHHJ3UU 
N/i."!U0310 
NAlll11320 
NA HW3 30 
NA10031.10 
NA!U03'.>0 
NAJU0360 
NAl()(l370 
NA I OC1380 
NAT0\)390 
NA J'O/)lHJU 
NA f()OLI 10 
NA roo1120 
NATOCJl.f'.10 
N/\lOOl140 
NA 1001.150 
N/d()C)l16U 
NA l'OUI! /U 
NA lOD!t8(l 
NAfOCJ/190 
NA T00:)00 
NATOO~i10 
NATl)0520 
N/\T00530 
N/\ I005I-JO 
NATOU550 
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1000 

1001 

1002 

1003 

1001, 
1005 

C 
C 
C 

30 

FORTRAN LISTING (continued) 

1F(A.l_T,O.O)A-·,·n.o r~AfUll'.")6() 
022·;·,l)2H-D2 NA[UU5"7U 
CALL Wf:·) BM2( Dl, 022, A, 1, U, 1). (J, I.~, C, 01 P, D2P, I [-"f{) NA l OU'.)80 
01 7 01P NA1fl059(J 
IF ( I ER. FQ. 0, OH. ! ER, f"Q. 2) CO TO 1:"JO NA I 0(!600 

WHITE(G, 1001!) NA'!OUGIO 
RETlJf{N NA!Oll621J 
WRITE(6, 1005) NAT00630 
CALL TABOUl(A,B,C) NAIOU61!l) 
RETURN NA f00650 
FORMAT{/' INPUT L.OBI_OLLY PINE AC;f:,DOM./CODOM. HEIGflT,BASAl Al'ffA,TPN/\T00660 

+EES PU{ ACHE 1 ) NAHHl6-fU 
FORMAT(! AG[ AND/Of~ H[ICfll Afl[ OUTSIDE' / 1 DATABASE nouno::;-- 1

' NA!Ol.l680 
+'VALUfS ARE 1 ,2G12.6) NA10ll690 

FORMAT(' MUST SPECIFY E.I1IIEH BAS/\l. Af~EA OR nu:r:s Pf-"F: ACf\f Of\ 801H
1

NAH)()7()() 
+) N/\-!I)0110 

FORMAT( 1 BASAL AR[A AND/OR 1n.u.·s PLH ACRE ARE OUlSiDE
1

/
1 

DATABAS[
1

NAT0072() 
+, 1 BOUNDS--VALUES ARE 1 ,?C12,6) NAI00i30 

FORMAT(' MOMENl SOLU1 ION NOT POSSIBLE r-cm GIVEN STAND ATTRIBUTES' )NATOOfl.j() 
FOHMAl(/ 1 INITIAL CONDITIONS'/) NA-[00750 
END NATIJ(J760 

SUBROUTINE PROJ 

NA l007 70 
NA-!007130 
NA-10(l790 

C 
C 
C 

PROJECT DISTRIBUTION 

COMMON/BLK1/AGE,SI ,BA,TR,HD,01,02 
lt:"IC:.1\1() 1(1 ?(\ 

WRITE(6:iooo) 10 
C 
C 
C 

READ AND CHECK INPUTS 

NAT008UO 
NAT00810 
NA TCJ0820 
NATi"J0830 
MA TU081!0 
NAT00850 
NAT00860 
NA10087U 
N/\T008BO 
NA l()0890 
NAT00900 
NA 100910 
NA100920 
NA100930 
NAT0094U 
NAT00950 
NA T00960 
NAHIIJ971J 
NA1U098U 
NAT00990 
NAT01000 
N/\.101010 
NAT01020 
NAT01030 
NATUlOIW 
NAT01050 
NA TO 1060 
NATO 1070 
NA T01080 
MATO 1 090 
NAT01100 

20 

C 
C 
C 
30 

C 
C 

40 
50 

RETURN 
WRITE(6, 1001 I 
READ(5,*)PAGE 
IF(PAGE.GT.AGE.AND.PAGE.LE,80.0)t;O 
WR I TE( 6, 1002) 
RETURN 

TO 30 

COMPUTE STAND ATTRIBUTES AND RECOVER DI STR I BUT I ON 

BA= PROJ BA( AGE, PAGE, BA, SI ) 
AGE=PAGE 
HD=HTDOM(Sl,AGE) 
PTR=TREES(BA,AGE,HD) 

CHECK TO SEE THAT TREES DECREASE 
(SURVIVAL EQUATION WILL GO HERE) 

IF(PTR.LE.TR)GO TO 40 
WR I TE( 6, 1003) 
GO TO 50 
TR=PTR 
02=SQRT(BA/TR/.005454) 
D1=DAVG(D2,HD,BA) 



31 

FORTRAN LISTING (continued) 

A~·flYAHM( D?, GA) 
C SI NC[ llA AND 02 MUST I t,Cl<I CS[ SO MIJS I A 

60 

1 000 
1001 
1002 
1003 

I F(A. IT .O.O)A 11.0 
D2? D.?-H D? 
CAL[_ l,,,'E IRM?{Ol ,D??,/1., 1.n,'.).O,n,C,f)lfJ,D?P, !Ft\) 
Dl=·f)1 P 
If( IEf\,f:Q.O.OP. !UI.FQ.?)GO 10 61) 
Wf\I1[(6, lO(Hl-) 
H.LJUP:N 
WFilTE(6, 1005) 
CALL TABOUl(A,8,C) 
lffllJHN 
FOPMAf\ 1 NO Cl.H\fH".N-1 SIAND 1ALH .. E D<.!STS 1

) 

fORMAT(/ 1 INPlJI PfWjECl"ION AC[ 1
) 

ronMAT(/ 1 PfW,JF.:Cl ION ACF MUSr 13[ '. ClH{f,(ENT AGE AND< 80 1
) 

f"Ofi'.MAT"(/t ·H-·}HH,-.ff\t\.NING·H"l!·H· PfW,.lf.Cl[D NlJMB[R or Tf~E[S Sfl LQUAL ro 1
' 

NA ro 1110 
NA1"01120 
NAI0113U 
NAl"()111-!0 
NA-lO 1150 
NA'l01160 
NA T01170 
NA rn1 mo 
NAI01190 
NAT01200 
N/110121I1 
NA JO 1220 
N/\T01230 
NATO 1211() 
NAT01250 
N/1I012GO 
NAf01270 + 1 CURHE NT NlJMBCH r /) 

1001~ FOPMAr( 1 MOMENT SOLUflON NOT f'OSSIBI.S f'"OR GIVEN STAND A TTR I BUT ES' ) NA TO 1280 
1005 fOHMAl(/ 1 P/-W,JfClED CONDI-I IONS 1

/) 

[ND 

C 
C 
C 

C 
C 
C 

C 
C 
C 

C 
C 
C 
10 

SUBROIJTINE lABOUT(A,8,C) 

GENERATE STAND AND SlOCK JABLE 

INTEG[R CF2,811(5),llF3 
C0MM0N/BLK1/AGE,Sl,BA,1R,HD,01,D2 
('rlMMn~I /I /IQl"I C: Jri::-1 ri::-? nr·1 fU-"S) JH:"l 
~,s,,•i, •~'"f LnL'<..<,,U/ ~• , , ~• , __ 1 _,, , , v• ,. , ,,,. " 

co FI x) 0 1 . o- Ex I' 1 - 1 . O* 1 1 ><-111; B) • •c l 

PRINT WHOLE STAND JNIORMATION 

IAGE=AGE+.5 
!S!:.::S!+.5 
IRA~BA+,5 
1 rn=rn+. s 
I H[JccH0+. 5 
\JRITE(6, 1001) IAGE, I SI, IBA, I TR, IHO, D1, D2 
WR I IE ( 6, 1 002) I BF 1 I J I , J= 1 , 5 I 
WRITE(6,1003)CF1,CE2,BF2,BF3 
CAIL HTCOEF(HD,D2,AGE,BA,AO,A1) 
JFLAG-0 
TCUFT-0. 0 
TBDFT=O. 0 
TTR=0. 0 
TBA=O.O 
CLOW=O.O 
K=A+.5 

COMPUTE AND PRINT ONE CLASS'S INFORMATION 

XK=FL0AT( \() 
XUP=XK+.5 

NAI01290 
NAT01300 
NA101310 
NAT01320 
NAT01330 
NA ro 1 31m 
NAT01350 
NAT01360 
NAT01370 
NAI013fl0 
NATO 1 390 
N/1..TD 11~00 
N/'d01lt10 
NATO 1420 
NAT01430 
NA ro 1 t140 
NAT01450 
NAI01if60 
NAICJ1IHO 
NA ro 1 l,!80 
NA 101490 
NAT01500 
NAT01510 
NAT01520 
NAT01530 
NAT0154CI 
NAT01550 
NArD1560 
NAT01570 
NA 101580 
NAT01590 
NAT016CIO 
NATO 1610 
NAT0162U 
NATO 1630 
NAT0164CI 
NAT0165CI 
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FORTRAN LISTING (continued) 

C 
C 

NOIF 1Sl CI/\SS 1 S V/\LlJF·s /\I\F DIASED SL\GHfLY I OW AS 1- I NCli CLASS NA-I0166() 
NA-!0167U 
NAr0168il 
N.1\101690 
N1\ TO 17UO 
N,<\T"01710 
N1\ i O 1 "/?ll 
N/\!01730 
NA-! 017ltf.J 
NAT01750 
N/\101760 
NA10177fl 
t,J,\ l 01 "/8(! 
NAf0179Il 
NA.!() 18()(! 
N.A ! U 1810 
NAI01820 
NAHJ1830 
Nt'\I018llU 
NAT01850 
NAHJ1860 
NA-I 01810 
MAJ"01680 
M/\iU1891l 
NA/01900 
NA101910 
NA101920 
NA!01930 
NAT01940 
Ntd (J 195U 
NATU1960 
N/\101970 
NAI019811 
NA10199II 
NA-! 02000 

?O 

15 

?') 

MIDf'O!Nf D[lll IS IJSf.11 F08. COMPlJ/AllONS 
CUl'-,CDl(XUP) 
C 1 H-=· ( CUP- CL OV./ ) H [ f{ 
lf-(CTH.CI.O.U':i)GO fO 2fl 
IF( I r·t.AC. H~. 1 )CO 10 ."-',() 
GO TO 2r:i 
If- I AC> l 
C[!A=,(l()~J4511~Xl(")(!(°ClR 
T"IH::1Tf?.+CTH 
1 Hf\,·:: Tf3A• CBA 
fl lll(All,A1,XI 
CtHn T ·-o. O 
P! l>-C !'H 
I [ ( K. L I . <'3 ) GO TO 1 ') 
Sf R---PS/\\-/( XK, Ill\ J ·H·C l H 
fllF.=-Ctn-S1F: 
C:O• FTc:Ul)fl(fl,XK)HSfR 
IF(CBOTT .lF.O.O)CBUFl"-=O.\l 
T!lDrT=lf!Dfl+CDOfl 
CCUfT,-~CUf l(H,YK,CF ! )H-P!!{ 
II (CCUFT. LE.O.(J)CCl.!f J,··n.o 
1cu1:r~rcurr+ccurr 
!CCUF'T::.CCUFT+. ') 
i CDDr1 =-°CBD Fl+. 5 
I 1-1 H+. 5 
\.-./l?.ITE(6, 1QOLJ-)l<,CTl{,CE~/\, IH, ICCUFT, IC['WFT 
K L+l 
CLO\.-./:-.:CLJP 
co ro 1 o 
I 1CUFT=TCUFT+. 5 
11f}DFT,-~TBDFT+.5 

30 

C 
C 
C 

PRINT !ABLE T01ALS 

1001 

1002 

1003 

1004 
1005 

C 
C 
C 

C 

WfllTE(6,1005)rTR,TBA,lTCUFT,JTBDf"T NAT020Hl 
RETURN NA1'02020 
f0f\MAT( 1 AGE ',13, 1 YEARS'/ 1 SlrE INDEX(BASE '>0) 1 ,13,' FEET'/ NAfU2030 

+' BASAL AR[A 1
, 13, 1 SQ, FT, r /' Trn ES PlR ACRE ', 14/ NAIU20t10 

+ 1 DOM./CODOM. 1-IEIGIH ',13, 1 FEf.T 1
/

1 ARITflM[TIC MEAN DBH ',FIL1, NA-T02U50 
+' INCHES 1

/
1 QUADf{ATIC MEAN DBH 1 ,Hl.1, 1 lNCHES

1
) NATO~l060 

FOHMA-l{/31X, 1 Sf/\NO/SlOCh TABLE' /1X,78{ 1
-

1 )/?JP(,' TOTAL' ,4X, NAT020(U 
+ 1 MERCHAN r ABLE 1 

, lfX, ?ALI) Nf_l, f020SO 
fOf'MAl(l1X, 1 Df-3H1 ,5X, 1 rREES 1 ,4X, 1 8/\SAl /\IUA HEIGHT CUB!C FOOT VOLUNAT02090 

+ME GOAR[) FOOi VOI_IJME'/2X'( INCHES) Pm ACRF (SQ,fl,/ACRf/ \FEET) 'NA10210IJ 
+,F3.1,'-INCH 1 ,Jl,Li,' TOP 1 ,FL!.1, 1 -INCH 1 ,Al-1, 1 10fl 1 /1X,78( - )) Nl\T02110 

FOHMA,T ( 5><, I 2, 5X, F 5, 1 , 7 X, 15 . 1 , 6>(, l 3 , 9 )(, I Lt, l 6X, I Lt ) NIU 02120 
FOP.MAT ( 1 X, 78 ( 1 

-
1 

) / 3X, 1 TO r AL r , 3X, F G . 1 , 'TX, F5, 1 , 6X, 1 
- - -

1 
, BX, ! 'J, 15X, ! 5 NAT 021 3 0 

+//) rlAf0214U 
END NA102150 

REAL FUNCTION HTDOM(Sl,AGE) 

NA H)2160 
NA11l2170 
NA11J2180 
Ni\-f02190 
NAT0220U 



C 
C 
C 
C 

C 
C 
C 

C 
C 
C 

C 
C 
C 

C 
C 
C 

C 
C 
C 

C 
C 
C 

C 
C 
C 

C 
C 
C 

C 
C 
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FORTRAN LISTING (continued) 

flEIGHI or !)OH!NANIS AN!) COl)!JHINANIS--SCl!lJM/\ClllR, F.X., AND l.S. 
1960. Gf\OWfH AND 'y'f[L[) or--N,\-f(Jf{/,1 Sf/\N[)S 01 fHF: sou11-1nw PINFS. 
r.s. COIL[, INC., 1 Vif'P. 

H rnrn,1~:AL.OG 10 (SI ) -6. 1)?S H ( 1 
!/'1 fll)M:·c 1 ()·lt K !IT DOM 
RF ruAN 
[NI) 

,(l//\Cf-.02) 

R[AI FUNCI ION l!~FES(Fl/\,N;f_ ,l!D) 

CURRENT ! RF F S PFH ACfff 

COllUU\!()?21(J 
IV\l(l222ll 
NA f(J?23fl 
NA-!02?.l!(l 
NA\ O??')(l 
NA l U?:?(JO 
NAl!l227'1J 
t/A IU2280 
rM·1u2290 
NA 11)230() 
NA1U2311l 
NA 1"(]?320 
NJ\1U:233U 
NA["()? 3IHJ 

! RE [S--:-8, VJ 3 1+1.8360-~AlJ)(;( !l/\) - . fJ l 9(i8 ~-Acr:-?. lj yr)/j'f+/\[ OC( l!D) - . 111 ;Hi-n/\/ 
NA I023')(J 
N/1.!ll?:l(i!l 
Ni\10?3/(l +AGF 

lfffLS 0 fXP( I REFS) 
R[TUHN 
[NI) 

REAi FIJNCT ION llM( !R,AGE,IID) 

CURREN! BASAL AREA 

BAA::::2. 80 78+. 5027+fALOG( f/1) +, 
BM 0 EXP(BAA) 
RE.TURN 
END 

Cl09135 1t·AGF+ 1?, l.1668/ AGE- 100. 60 13/HD 

REAL FUNCTION DAVG(D2,HD,BA) 

ARITHMETIC MEAN DRH 

NA TU23cl0 
NA1()2390 
NA l02iliHJ 
NA! 112111 () 
NA 1(I21I2U 
iJA I n?lI3(I 
NI-\ f()21JIIO 
NA-1 (l?lf50 
NAT02Li60 
NATU?i110 
NA H121Hl0 
NA 1 U?1f9(l 

NA-! n;2~:i 1 O 
NI\ l'f.12520 
Nf1T02530 
NA l 1,);,?')IHJ 
NA l 02'.)'J(l 
NAHl~)560 
NA ·i 02 5 70 
NA ro2::rno 

OAVG=32. 9856-4. 771.+S·lfALOG( HD )-326, 1 h81 /HD-1. 71 36·H-ALOG( BA) -109. 563 1 /NA f02590 
+BA NAT02600 

DAVGc02-EXP(DAVG) NATU2610 
RETURN NAT02620 
ENO NAfU2630 

REAL FUNCTION APARM(D2,8A) 

WEIBULL LOCATION PARAMETER 

APARM=-3.6732+.0l 11l*BA+.6876*D2 
RETURN 
END 

NAT0?61f() 
NATU265() 
NAJ'U?660 
N.6. T0261U 
NAT0268n 
NAT02690 
NAT02 700 
NAT02710 
NAT02720 
NAT02730 
NATCJ27Lro 
NAT027'.i() 
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FORTRAN LISTING (continued) 

C 
REAi FUNCTION PSAW(D,HA) 

C 
C PROBAB1LlrY {PRCll'OfUION) OF SAHTIMBFH ·rREf:S 
C 

C 
C 
C 

PSAH=EXP( -10. 8908+ 1 ;?2. 61 llri/D-. f\?211 l! RA) 
PSAW=l.0/(1 ,0+! 1 SAW) 
RETURN 
END 

SUBfWUT ! N[ !-l"l COFF{ llD, D2, /\(;[, BA, AU, A 1) 
C 
C COEFFIClEN"TS Of- TOTAL HFl(;IIr-DDH FOUl\r!ON 
C 

C 
C 
C 

H02c:,j-JD·H·F >(P( -1. (JKl-l[)·l!-·H·. 90 1'.d/ ( D2+i/, 2566 )·H-*2, l,l(j(J6) 
AO=fW*( 1 . 0+3. 118 3 1 /RA•)!-·H·. 6'_-)C)I.J'*[XP( . 01 oss-11-Hf)) ) 
AO=I\LOG(/\0) 
A 1 =D2*( /\LOG( \Ill? )-All) 
RETURN 
END 

REAL FUNCTION HT(A0,1\1 ,D) 
C 
C INDIVIDUAL TREE TOTAL HEIGHT 
C 

C 
C 
C 

C 
C 
C 
C 
C 
C 

C 
C 
C 

H r::c. E.Xf'( AU+A 1 / D j 
IF(HT,Ll.5.0)Hf=5.0 
RETURN 
END 

REAL FUNCTION BDFT(H,D) 

BOARD FOOT VOLUME OF ONE TRFE--BURKHART, H.E,, R,C. PARKER, 
ODERWALD, 1972. YIELDS FOR NATURAL STANDS OF LOBLOI.LY PINE, 
OF FORESTRY AND WILDLIFE RESOURCES, VA. POLYTECH, INST, AND 
UNIV,, FWS-2-72, 63PP, 

BDfT=-23.67532+.01102*D*D*H 
RETURN 
END 

REAL FUNCTION CUFT(H,D,TD) 

AND R.G. 
DIV, 
STATE 

NA ro;?/60 
NA 10?7 /fl 
NI\! 02 /8() 

NI-. [02 TrJ11 
I~/\ l 028tHJ 
NAT0.?810 
NA! 023;~•0 
NAT02B30 
NA T02Bli 0 
NA I 02g'_)(J 
NA I 1)286() 
NAHl28/0 
N/'d U2fHW 
NA I 02WJO 
NA I 029l)O 
NAI0?91(l 
NA-10292() 
N/\10?930 
NA l U29 1HJ 
NA ro~~91.>o 
NA HJ2960 
N/\!Ol970 
NAT02980 
NA l 0299il 
NAJ"030UU 
NAl'03010 
NAr030?0 
NAT03U30 
MAf'030LIU 
t',l/\ rG3U5U 
MAT03060 
NAT03070 
NA !"03080 
NA !"0309(.l 
IMT03 HIO 
IIAT0311<1 
NAT03 ·1 ~?O 
NA'f03130 
NAT0311JO 
NAT031 :JO 
NAI"03160 
NATU3170 
NAT031eu 
NAT03191l 
rlATO 3200 
fiA-I03210 
Nil 103220 
NAT03230 
MATU32l4() 
NAT03250 
NAT03260 C 

C 
C 
C 
C 

CUBIC FOOT VOLUME OF ONE TREE--BURKHART, 
OF LOBLOLLY PINE TO ANY MERCHANTABLE TOP 
FORESTRY, 2:7-9, 

H,E, 1977. CUBIC EOOT 
LIMIT. SO. J, APPL, 

VOLUMENA 11J327U 
NA T0328Ll 
NAT03291l 
NAT03300 



C 
(; 

i: 
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FORTRAN LISTING (continued) 

V". ong;.,n+. 0020') f( DH D 1' fl 
F<:::1.0-,l!f)ilU?iv( JD·~iiJ. 3fL1r)/!)H·+l).CH3nl) 
cur f:.:VH1: 
RF.I\JHN 
L NO 

BLOCf< D/\lA 
C 
C IN If I AL I Z( 1 /\BL l ! Af3f ! S 
r: 

C 
C 
C 

INILGIR Cf2 .. R11('.;),11f1 
COMMCJN/LABELS/Cf'1,(:12,RF1,Rf?,13f3 
OAIA Cl l,Bl-2/11.0,{i,(1/ 
D/\TA Cf?,fH"l/'O.rJ, 1

,
1 1,fl.'/ 

D/\lA Bfl/ 1 !l·~l 1 ,rF!\rl/\ 1
,

1 fiON 1
,

1 /\l 1 1
,

1 //1 
1

/ 

END 

!SEAL IIINOI0U SI IF(llll,AGF) 
C 
C SI IE IIWEX.--SCIIIJM/1Cllrn, F.X. AND I .S. COIL[. 1960. GROWTH AND YIELD 
C or NA'JUHAI Sf/\NDS or ll!E SOlJT!ffHN PtNtS. r.s. COILE, INC., 115Pf'. 
C 

C 
C 
C 

C 

SI !E.,..,Al_OGlO(IID)+6.'l?fP'( 1.0/AGE-.02) 
S l ·1 [=- 1 O ,H,.S l ·r l 
HETU RN 
END 

REAL FIINCTI0N PR0JRA(AGE,PAGE,BA,SI) 

C PROJECT BASAL AREA--SIJLLIVAN, A.O. AND J.L. CLUTTER. 1972. A 
C SIMULTANEOUS GROWTH AND YIELD M0DFL FOR L0BL0LLY PINE. 
C FOREST SCI. 18:76-86. 
C 

C 
C 
C 

C 

R=-AGE/P/\GE 
R1°1,0-R 
PRO.JBA~R*ALOG(BA)+3.43l-14*R1+.026748*R1*SI 
PROJBA=EXPI PROJBA) 
RETUHN 
E:ND 

SUBROUTINE WflBM2(X1,X2,LOCA,SHAPEL,SHAP[U,SCAl_E,SHAPE,X1P, 
+X2P, I EH) 

REAL*8 A,B,C,01,02,XN,FXN,XN1,FXN1, fEMP,FTEMP 
REAL L0CA 
C0MM0N/BLKM22/A,B,C,D1,D2 

C PURPOSE 

Nld03310 
NAT033?0 
N/\T03330 
NAT0331J() 
NAT0335U 
NAT0330n 
NAHJ3.l70 
t,Aro 3 Jso 
NAT03390 
NAT0311UO 
NAT031-i 10 
NAT031t20 
NAl031!30 
NA.10311l.10 
NAT031-1~)0 
N/\r031160 
NA T031t 70 
NAI0311BO 
NAfOJl-190 
NA ro 3 500 
NAT03510 
NAT03520 
NAT03530 
NAf035L!O 
NAT03550 
Nl\r03560 
NAf035/ll 
NA1035BO 
NAT03590 
N,6,T03600 
NA !036 lll 
NAT03620 
NA f03630 
NAT0361t0 
NAT03650 
NAT036G0 
NAT03670 
NA103680 
NAT03G9U 
NAT03700 
NAT0371D 
NAT03720 
NAT037.l0 
NAT0371!0 
NAT03750 
NAT03760 
NA TO 3 770 
NAT03780 
NAT03790 
NAT03800 
NAT03810 
NAT03820 
NAT03830 
NAT03840 
NAT03850 



C 
C 
C 
C 
C 
C 
C 
C 
C 
(. 

C 
C 
C 
C ,. 
C 
C 
C 
C 
C 
C 
C 
C 
C ,. 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 

C 
C 
C 
C 
C 
Hl 
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· FORTRAN LISTING (continued) 

IO fU UlVF.H l m: SH/\1'( /\ND SC/1LT l-'/1f{/IJH" rEHS CH l'll!:" HE I BULL. 
!JS/N(; TIH rlf\ST Arm SFCOND NONCFNrflJ\I MOMUHS Of DBH. 

l.[. f:WFI< VPl&SlJ /\l'l?ll. 1, 1<nn 

V/\l\l/\81 [S 
X1-f~lf\ST NONCF"NTHM MOMf:N! OF Dllll( INPU"!) 
X2-S[CONI) NONCTN11U\J MOM1.NT or OBH(BA/T/;/,OO:.:ilJ5ll)( /Nr'Uf) 
LOCA-\·/f. lf"illU_ LUCAT ION PAI\M. rsT IMAT[D INDEP[NDFNfLY( INPUT) 
SIIAPEL-10\·l~I"\ BOUND IOR SHAf'f-_· PAF!AMFIUI( INPlJ"I) 
SI-IAPllJ-Ul'l-'UI BOUND I 01\ Sfl/\PE P/\RAME I ER( IN fJlJT) 
SCA.LE.-~/E I Bill.I. SC/\I_ [_ PAflAMFTf:R( OU rPlll) 
SIIAPF_-\yT I BUI I SIIAf'f PAfZAH[ rcrq 0\1 I PU 1·) 

NAT03/l60 
N/\l03/l70 
NA r o :rnao 
NAT03ll90 
NAT03CJUO 
NAHJ39Hl 
N/\103920 
NAT03930 
MATOJ9110 
NAT03950 
NAT03960 
NAT03970 
NAI 03980 
NA-! O'.'\l.J90 X1P-f!U-il"Ul)ATF.D V/\l.Uf" CH /(l(OUTf'Ul") 

X2P-Vf 1 I._UE OF X2 I Ml'I I ED l3Y A NONCUNV[[IGENT 
I [R-[lrn.OR f'J\l~AMF1Tf!( OUl'f'UT) 

SOLU1 ION(OUTrUT) NAT{)l1()()0 
NAHl1HJ10 
NA HJI.Hl20 

H:CMAHKS NAT(J1fll30 
I ER;;:·(J NA r()IJ(JltO 

SUCCESSfUI SOL.Ul ION OfHAINtD ~YITI! NO CHANCES, NAfOLJ050 
IER~l NAfQl106U 

llLR/\llON DlD MO! CONVERC[, X?P IS THE VALUE OF X2 NAHlifU70 
COPRCS!'ONDING TO !HF SOLUTION OfHAINFD. THE USER MUST NATOl\080 
DtT[--l{Ml~H If' !HIS IS CLOSE ENOUGH ro X2 ~-OR HIS PUl<POSES.NATOIJ(l90 

I ER=2 r~A "f ()IJ 1 00 
SOLUTION OFnAINCD AF-TU"\ P[RfUl3A!"ING Xl, X1 IS PERTUBATED NAT01!110 
IN 1NCHEMENTS Of" .01 UNrlL A SOLUTION IN THE ALLOHABLE NATOLJ120 
R/\.NGF !S fOlJMD. Y1P CONTAINS Tl-ff PfRTURATFD VALUF OF X1. NATOIJ130 

IER=J NATOL!1f!O 
A '.::iOLUl !OH iN Tfif_ 1\LL.OV-iAFsL_f RANGE COULD NOT BF FOUND 
EVEN UPON PFRlllGATING Xl. 

MF.THOD 

1 EP,::-:0 

THE S[CAN[ MFTHOD IS usrn FOR ITERAllON ON THE SHAPE 
PARAMf'TFH. 

A=DBLE(LOCA) 
SCALE 0.0 
SHAl)L ·O. 0 
D2=DBLE(X2) 
XlP==><l 
X2 Pc=;/<~'. 
I FL.AG·,() 

INSURE I HAT SIIAPFL AND SHAPEU 811/\CKET THE SOUJT I ON( FCV IS A SIR I CTL Y 
INCIIEASING FUIICTION or THE S11/\PE PARMETER IN THIS CASE). IF NO[, 
AD.JUST >'.1 AS NECESS/\R't. 

Dl=DllLE( Xl f') 
XN=DBLI:( SHA PEL) 
FXN=ICV(XN) 
I F(FXN.LT.O.DO)CO 10 30 
IER==2 
IF( IILAG.EU.O)GO TO 20 

Ni\lO!-i-150 
NAT()I! 160 
NA rCJLJ 170 
NATOLI 180 
NATOII 190 
NA ro11200 
NATQl./210 
MATOlt2?0 
NAH)lf230 
NATOl12t10 
NATOLI2')0 
NATO!J260 
NATOll270 
NATOl.1280 
NATOl-1290 
NATOl1300 
NAlOIJ 3 1 0 
NAfOl1320 
NATOl1330 
NATOL131.10 
NAT01t350 
NA TOI( 360 
NATOll370 
NATOIJ380 
NATOl1390 
NATOL1L100 
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FORTRAN LISTING (continued) 

I Ell= 3 
f<EfURN 

?1) x1r~,x1r+.01 
GO -JO 10 

:rn XN1--:-DBL.F(SHAPl'\J) 

C 

FXNlcfCV(XNl) 
IF(F>(N1.CT.O.DO)CO ro /10 
I ER=2 
I FLAG=l 
X1 P=Xl P-. fJl 
GO TO 10 

C DO 5 BISECTION I lTRA"f IONS 10 Cf! Sl/1.fnED 
C 
ltO DO 60 Jc, 1 , 5 

lEMPc:c(XN+XN1 )/2.DO 
FHMP=FCV( Tr:MI') 
IF( tTEMP 11·t><N.U .D.!HJ)GO TO 1)0 
XNc:; TTMP 
FXN=fTEMP 
GO TO 60 

:JO XNl:c:TEMP 
rXNl--c:F"TE.MP 

60 CONTINUE 
C 
C BEGIN SECANT I IER/\ 1 I ON 
C 

DO 70 J=l, 100 
TEMP=XN-FXN*(XN-XN1 )/(FXN-FXNl) 
XN1=XN 
FXNl=FXN 
XN=TEMP 
FXN= FCV( XN) 
IF(DABS(FXN).LE.O.OOOIJl)GO ro Ill> 

70 CONT I NUE 
I ER=1 
X2P=SNGL(D2-FXN) 

80 SHAPE=SNGL(C) 

C 
C 

C 

SCALE=SNGL(B) 
RETURN 
ENO 

DOUBLE PRECISION FUNCTION FCV(ZX) 
IMPLICIT REAL*8 (A-H,0-Z) 
COMMON/BLKM22/A,B,C,D1,D2 

C THIS FUNCTION EVALUATES THE FUNCTION \!HOSE ROOT IS DESIRED. 
C 

C=ZX 
G1=DGAMMA(1.0+1 .0/C) 
G2=DGAMMA( 1.0+2.0/C) 
B=(D1-A)/Gl 
FCV=D2-/\*A-2. Q·*A*B·II-G 1 -B·lfB·II-G2 
RETURN 
END 

NATUIJI! 10 
NATOltlJ2fl 
NA'JOltlJ.')() 
NA 1()11 ljll() 
NA! ()!Jl\'j(J 
NA l OL1ll()() 
Nl\10!/i!/l) 
NAJOl/llSD 
NA!Ul!Jjl/() 
NA l ()lJ ')I)() 

NATOt1)1(J 
NAT Oil')?() 
Nf\"I ui1 '.)3(l 
NA HJ/1 '.ill(l 
NAfUL/'JJO 
NI\ I u 11 '.)(1 ( I 
NAf0l1')"/0 
NA f CJl.1 )HO 
N1\l ()IJ '.)9(1 
N!\T(H16()0 
NA T()!I() 1 (l 
NA !"()!1 (120 
NAJl"H!(dlJ 
N/\f'0!16l1(l 
NI•, l ()11 Ci'.)() 

NA l \Jl!Ci()O 
M,'\ TOil (i /U 
NA rnt16t3(J 
~l/!-, ·r 0!1 ()(Jl J 

M/\ ! u1.1 7CH1 
NAT(.l!.J71U 
N/\HJL! /?() 
N/i fOl!"l'.lU 
NJ\ TOI/ '/!HJ 
Nt1TOIJ 75U 
NA101J76(J 
MATOLI no 
N/\ Hl 11 /8ll 
NA HJl.j 79() 
NA ·1 QIUV!O 
N/1.lOllll 10 
t-lA rCll.l 82U 
NA ro1183(! 
Ni\ ro118l!(l 
Nt,_ rQlf8 1)1l 
Nt\ fOII SGU 
NA 1 ()I./ 8 7() 

Nb, ro1~ 8/.SO 
N/1.. ro1,s90 
N/\ 1 OL19UO 
tl1~ T04910 
r~A ror1920 
NA 104930 
M,~ f0491!0 
Ml\ f04950 
NAT01!9(i0 
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BASIC LISTING 

NATLOBB 111:38:V) Ol-15-19811 f'/l.C[ 
IBM Prirsonnl Compt1t.er· B/\S1C rnnnatter ;1nrl Cross-Rr;f'erencc V 1.UO 

10 H[M PHOGRAM NA!"L_OB--NaL11r'8I st,;rnd lol1lol ly pine dinmet;er distr·ibution 
gruwth And yield rnorl1:I--T.(. Btlr"\<. VPlfrSU 1/20/fll.f 

20 f-ffM hnight of domin.int'.; nnd codominnnts--Sc/1umachcr, r.x. nnd l.S. 
Coile. 1960. (J1·nwth Hild yield or nauu·.-c11 suinds of U1e southern 
pines. T.S. Coile, lnc., 11 1/pp. 

30 DEf INIHDOM 0 Sl*EXP(-l'j.f1313'(1/AGF-.IJ2)) 
40 DEF 

rNTREES=EXP(8.3931+1.R3G*LOG(BA)-.01968*AGE-2.11754*L.OG(HD)-. 111~'~8A/ 
AGE) 1 tr·ees equ<eltion 

50 DEF 
F Nl3/\k-=EXP( 2. 8D ta+, SO? (·fl-t_OC( 1 R )+9. 135001 E_-03*AGE+12. 11668/ AGF:-100. hO (3/ 

HD) rb,is,:i! :ir·ea eq1.1c1tion 
60 DEF 

fNl)AVG:cc02- EXP( )? . 93r)6-I.J. Flll ')·H-l __ OC ( l!D) - 326, 1 /48 7 /HD- l. 71 36·f+L.OC (BA) -
109.5631/B/\) 'arithmntic mean dbt-1 cqU8tion 

70 DEF FNAPAnM""-3.673~!+.01111-llGA+.687G 1tD2 1,1nitiu! I lucation parm equn1.1nn 
80 O[F INPSAW(X):-::1/(l+f.XP(-1D.8'.J08+1?2.61(l()/X-.0224·f+BA)) 

1 sawtimher merche1nrli?inq eqt1:1tion 
90 DEF f-NHT(X):co[XP(AO+Al/X) 1 individual tree t1eight eqtrntion 

100 REM tJocird foot volume of one tree--Burkhnrt, fl, E., fCC. Parker, rrnrl 
R.G. Odenvnld. 1972. Yield,. ror ncn111';1I st;:111ds of loblol ly 
pine. Div. of hirnstr·y ;JmJ Hi!dlife f\esotirces, V8. rolytech. 
Inst. and Stat.,e Univ., rws-?--/2, 63pp. 

110 DEF FNBDFl(X,Y)=-23.67532+,01 \U2-H·y~·'t*X 

120 REM site index--Sct1umacher, F.X. and T.S. Coile. 1960. Growth and yield 
of natural su111ds of the soutt"1en1 pir,es. r.s. Coile, Inc .• 115rri. 

130 DEF FNSITE-HO*EXP(15.0313*(1/AGE-.02)) 
140 GOTO 330 

150 REM height equation coefficient estimRtes 

160 HDZ-HD*EXP(-l*H0".9053/(02+4.2566)"2.4606) 
170 AO-HD'·( 1+3.11831/BA".650'l'TXP( .01088*HD)) 
180 AO=l.OG(AO) 
190 A1cD2'·(LOG(H02)-AO) 
200 RETURN 

210 REM cubic foot volume to top diameter equation--Burkhart, H.E. 1977. 
Cubic foot volume of lob!ol ly pine to any mercrwntable top 
I imit. So. J, App!. Forestr-y 2:7-9 

220 V=.00828+.00205*XK*XK*H 
230 R-1-.48402*(CF1"3.3835/XK"3.0881) 
240 CCUFl-V*R 
250 RETURN 
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BASIC LISTING (continued) 

N/\1LOBB 11!:3fl:3r; tl1-15-19lll! PAGF 2 
!BM f'crsorrnl Comr,111r,r 13/\SIC !or·mcH.tur and Crnss-Hef'erence V LOO 

?60 f?FM b:1s<1I 8ren pr-o,ju:tio11--Sul i i'✓ ctt1, A.D. cir1d ,J. L... Cluttc1~. 1972. A 
simultar1eous qr·1)\...'th nnd yiE)ld rnrirJel ror lob lo! ly pine. rorr:ist 
Sci. 18: 76··86 

270 Is ACI/PAGE 
?80 R1 1-F 
290 BA·=-fl·H I_OG{ !31\) +3. 11 ,1/Jil ·H•i~ 1 -t • 0?6 7IJB·lf·R J ·H ~; I 
300 BA=--I_)< P (RA) 
11U RETURN 

320 HEM iriiti<'II ize U1ble tOtGIS 

330 REAU CL1,CF2S,BF2,lll-.l$,OF1$ 
31JO DI\IA 

11 • () , 
0. D., 
6.0, 
I. fl. 

350 DATA 
tt INTERNATIONAl 1/I-l- Tl 

360 RfM control progr~m 

370 PH!Nl": 
PR IN I: 
PRINl"IJIAMFTER DISTRIBUI ION MODEL IOR UNTHINNED, NATURAL L.OBLOLLY PINES 

,-A•• r.C' !I 
r ,--111 u,) 

380 PRINf: 
INPUT "SELECT OPTION -1( INITIALIZE), O(STOP), OR 1(PROJECT) ", !OPT% 

390 ! OP1%co· I OPT%+2 
ltOO ! F 

1110 ON 

fOPT%<1 OR IOPT%>3 
fHFN 

GOTO 380 

IOPT% 
GOSUB 440,430,610 

420 GOTO 380 
430 ENO 

1.11ro Rf:M initialize distribution 

lf50 SI 0 0 

Lf60 r-~EM read and check inputs 

4 70 PR I NT : 
PR I NT" INPUT LOBLOLL'I PI NE AGE, DOM. /CODOM. HEIGHT, BASAL Al1EA, TREES PER AC 

RE": 
INPUTt' 11 ,AGE,HD,BA,TR 

480 IF 
AGE> 9 AND AGE <81 AND HD >29.9 ANO HD< 120. 1 

THEN 
GOTO 1/90 
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BASIC LISTING (continued) 

N/\T!.OFH's 1l1:3f\:'.Vi 01-15-1981.1 PACE 3 
IE'>M Pr:1rson:1I Co111p11ter UASIC f·o1,m,1tt.cr ;u1d Cross-Refer·ence V "1.00 

[LS[ 
FnlNT 11 AGr.- AND/Oil 11r1CHT /\P.L OUlSIDE

11
: 

PH. IN r nl)/\ l"/\J3/\Sf- BOUNDS--V/\UJES ARft 1 AG[, HD: 
CO l O L~ /Cl 

l190 If 
!V\ > 0 Of\ fn ::-- 0 

I ll[N 
GOTO 1)00 

[LS[ 
l'fl I Nl 

nM\JSl SPEClfY F\Tf\FR B/\S/\L /1.J{EA OR TREES PER ACRF OR BOTHn: 
GO IO JJ 10 

[1/\ <c-: (_j 

THFN 
RAo:::rNBI\/\ 

510 t F 
rk<=O 

rHfN 
I flc FNTfiU·s 

'.)20 IF 
8/\ >119.9 AND B/\<225. 1 AND TR>99.9 AND TR<13O0.1 

THEN 
COTO '.)IJO 

ELSE 
PRINT 11 BASAL AREA AND/OR f[{[ES PER ACRE ARE OUTSIDE'': 
Pl~INf r'DATABASE BOUNOS--VALUES AR£11BA,TR: 
GOTO t:7n 

530 RLM calculate stand attributes and recover distribution 

540 •z~sQR(BA/fR/.005115!1): 
Slc,fNSITE: 
D1=fNDAVG: 
A=FNAPARM 

550 If 
A < 0 

THEN 
A=O 

560 022 D2*02 
570 GOSUB 1150: 

01::-~DlP 
580 J F 

1 rn"o oR r rn,0 2 
rHFN 

590 

600 

GOTO 590 
ELS[ 

PRINT 
11MOMENT SOLUTION NOT POSSIBLE FOR GIVEN STAND ATTRIBUTES11

: 

RETURN 
PR IN r 
PR!NI ~ INITIAL CONDITIONS11

: 

PH Ill f 
GOSUB 780: 
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BASIC LISTING (continued) 

NATLOBB 111: 31:l: Y.i 01-15-19(3/j 
I !3M Pe rsnn,1 1 Cornp11t.0r' Dl,SIC fnnwit.U~r ;ind C10S'.\-rh;fen:'!t1r;e 

RF r urrn 

610 REM pt·o,ject di:,i-.r·ilHILion 

620 If 
SI -~.-.,o 

fllEN 
PRINT 11 NO cu1rnI /·II Sf/\NI) lAllL.E [X!S1S 11

: 

Rn urrn 

630 REM rend And ctwc!~ input.'; 

611() PRINr : 
fNrU1; 11 INPUl PfW.JF-CTION A(;r: ",F/\Gl 

650 If 
PAGf<~AGE OR PAGF>81·1 

rHE.N 
Pl< I Nl : 

V 1. no 

PRINT 11 {'f{(),J[Cl \ON ACr MUS'! rff > C\JlrnEN\ /\G[ AND < 80!!: 
RU URN 

660 HEM survivn! eqt1<1tion s/1n11fd ~Jo ticr·e; 

670 GOSUB 260: 
AGE=PAGE: 
110°,fNH f DOM 

680 f'f[{-:-fNTRt[S 
690 IF 

PTR>TR 
HIEN 

PRINT 
PRINT 

!l-ji--fHl-\-.fARN I NG·H )Hf rno,J [Cl f-D NUMB En or rn EES SET EQUAL ·ro CllHREN 
T NUMBEH11

: 

PRINT 
ELSE 

TR=PTR 

700 REM calculate stand attributes <rnd recover distribution 

710 02=SQR(BA/TR/.005454): 
OlcfNDAVG: 
A~FNAPARM 

720 If 
A<O 

THEN 
AcQ 

730 022°D2*02 
740 GOSUB 1150: 

D1=D1P 
750 IF 

I ER=O OR I ER=2 
THEN 

GOTO 760 
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BASIC LISTING (continued) 

NATLOBB 111:38:35 01-15-198I-J- I·1AGE '.,i 
IBM Pcrsornil Col!lplltY·r BASIC, fQrm:ittur ,.1nd Cross-Refere11C(~ V ·1.00 

[LSE 
PRI N"f 

11 t-1UMF:NT soun ION NOi POSS\f';L[ FOR GIVEN S!AND Al'IPl8U!f'S
11

: 

RC I URN 
760 PRINl: 

PH I Nl : 
PRINT ' 1 PROJFCTFD CONDITIONS

11
: 

PR I NT 
770 GOS UR 780: 

RETUl<N 

780 REM output str1t1rl tRble 

790 DEF FNCDF(X)=l-LXP(-1•((X-A)/B)"C) 

800 REM print wt1ole str111d inforn1c1tio11 

810 
820 
8 3 Cl 
840 
850 
860 
870 
880 

890 
900 

910 

920 
930 
940 

PR I NT 
PR I Nl 
PR I NT 
PH I NT 
PRINT 
PR I NT 
PR I Nl 
PR INF 
PR! NT 
GOSUB 
PR I NT 
PR I NT 
PR I NT 

n 

PR I NT 
PR I NT 
GOSUB 
GOSUB 

USING '1AGE ### YEARS11 ;AG[ 
lJSING 11s1·rE INDEX(BASE 50) ### FEET11 ;S1 
USING 11BASAL AREA##// SQ.FT.ir;BA 
USING 11 fREES PER ACRE ####' 1 ;TR 
USING 11 DOM./COOOM. HEIGHl ### FfEl· 11 ;t!O 
USING "ARITHMEIIC MEAN D.B.H. ##.# INCHES'';D1 
USING 11 QUADRAl IC MEAN D.B,H. #//.# INCHES

11
;02 

TAB(30) 11 STAND/SfOCK TABLE' 1 

1130 
TA8(34) ''TOTAL MERCHANTABLE 
USING 11&11 ;BF1$ 

II.• 
'. 

DBH TREES BASAL AREA HEIGHT CUBIC FOOT VOLUME BOAnD FOO 
T VOLUME." 
"(INCHES) PER ACRE (SQ.FT./ACRE) (rEEIJ"; 
USING"#.# -INCH & TOP //#.#_=INCH & TOP";CF1,CF2$,8I2,BF3$ 
1130: 
150 

950 REM compute and print one clRss 1 s information 

960 I FcAG%=0: 
TCUFT=O: 
TBDFT=D: 
TTR=O: 
JBA,cQ; 
CLOW=O: 
K%=A 

970 XK=K%: 
XUP=XK+.5: 
CUP=FNCOF(XUP): 
CTR=(CUP-CLOW)*TR 

980 REM note that estimates for 1st clr1ss ar'e biased low as 1-incfl class 
midpoint dbh is used 
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BASIC LISTING (continued) 

Ntd!0fl8 1l,t:38:3':i 01-15-1981~ PACE 6 
IBM f'ersonn I CD111puter BASIC ronn:1ttr-;r <Hid Cross-ne1·erence V 1.00 

990 I f 
C 11{>. W) 

IHEN 
COTO HllO 

1000 IF 
I f'LAG%::o 1 

fHFN 
GO! 0 111 O 

ELSE 
GO"IO 1090 

1010 IFLAC%::c:1: 
U3A=. oo51+5L1 ·K·xi,, H-xi<-H·c rn: 
n R-=:T rn+CT R: 
11$,1\.=TB/\+CBI\ 

Hl20 ll·c.:fNIIT(XK): 
IF 

11<5 
mm 

ll=--5 
10311 CBDfT,,{): 

PTR=-:C rn 
1 ()LfO I F 

K%<8 
THEN 

GOTO 1060 
ELSE 

STf{=FNf)SAW(XK}~CTR: 
PTl<=CTn-STR: 
CBDFT=fNBDFT(H,XK)*STR: 
IF 

CBDFT<O 
IIIEN 

CBDFT=O 
1050 18DFT=lBDFT+CBDFI 
1060 GOSUB 210: 

CCUFT=CCUFl*PTR: 
IF 

CCUFT<O 
l HEN 

CCU FT=O 
1070 ICUFT=TCUFT+CCUET 
1080 PRINT USING" ## ###.# 

PRINT SPC(9)·: 
PRINT USING /,#/1#//";CCUFT;: 
PRINT SPC( 151;: 
PR I NT US! NG {1##1///# 11

; CBOFT 
1090 K%=K%+1: 

CLOW=CUP: 
GOTO 970 

1100 REM print totals 

1110 GOSIJB 1130: 
PR I NT II TOTAL "· ' 

###.# ### 11
; K%, CTR, CSA, H;; 
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BASIC LISTING (continued) 

NATLOBB 14:38:35 01-15-198 11 PAGE 7 
\BM Personal CornpL1t0r RAS\C Formatter arid Cross-Refnrence V 1.00 

1120 PRINI USING''####.# ###.#'';TTR.IBA;: 
PRlN1 SPC(6) n ___ !! SPC{8);: 
PRINI USING"//////#//": TCUFT;: 
PRINT SPC(15);: 
PRINT USING"#####": IBDFT: 
RE HIRN 

1130 REM print dcishnd lirw 

11110 FOR !%cc1 TO 78: 
I PRINT 11

-
11

;: 

NEX 1: 
PR I NT: 
fl ET URN 

1150 REM recover WAibL1l I parameters 

1160 SHAPEL=1: 
SHAPEU,·,5: 
'this program will not worh properly with shapel<.1 

1170 I ER%=0: 
A#-=A: 
B=O: 
C=O: 
022#= 0 022: 
01 P::::.D1: 
D2P::::;:D22: 
IFLAG%=0 

1180 01#=01P: 
XN#=SHAPEL: 
C#=XN#: 
I THEN ) 

GO SUB 1 3110: 

1190 IF 

1200 IF 

FXN#""" FVAL# 

FXN#<O 
THEN 

GOTO 1210 
ELSE 

I ER%=2 

IFLAG%<>0 
THEN 

I ER%::::3: 
RETURN 

ELSE 
D1 p·c::D1 P+.01: 
GOTO 1180 

1210 XN1#=SHAPEU: 
C#=XN1#: 
GOSUB 1340: 
FXN1#=FVAL# 

1220 IF 
FXN1#>0 
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BASIC LISTING (continued) 

NA fl OB!3 111: l8:3'.> Ol-1'.>-198l_f F/\GF 8 

1230 
1 ?LIO. 

1250 

1260 
1270 
1280 
1290 

1300 

1310 
1320 

1330 

13'+0 

1350 

1360 

1370 
1380 

1390 

IBM Per::,ww! Computer BASIC fon:nt.t.cr- <1nrl Cn>s,,,-nerer·encc; V 1,00 

r11rN 
CO'fO 1?30 

El.:'.Jf 
I EH%=-~2: 
I f L.AG/~= 1 : 

DlP--~DlP-.01: 
( lllEN I 

corn 1150 
FOR ,J%c::. 1 l O 5 
I TEMP#•(XN#+XN1#)/2/I: 
I C/l=TEMP#: 
I GOSUB 1 3ItO: 
I f TFMP//"' IVAL// 
I IF 
I 
I 
I 
I 
I 
I 
I 
NEXI 

t TEMP//* rXN// <O 
THEN 

XN1//• TEMP//: 
f>(N1#=FT[MP# 

ELSE 
XN//-TEMP//: 
FXN#= FTFMP/1 

FOR J%"1 TO 100 
I 1EMP#=XN#-IXN#*(XN#-XN1#)/(FXN#-FXN1#) 
I XN 11/=XN#: 
I Fl<N1//=FXN#: 
I i<Nl/=T[MP//; 
I C/l=XN/I: 
I GO SUB 1 JL10: 
I FXN#=fVAL# 
I IF 
I 
I 
I 
NEXT 

FXN//>-. 00001# AND FXN#< . 0000 1# 
THEN 

GOTO 1330 

l ER%:::c 1: 
D2P•D22#-FXN# 
B•B#: 
C••C#: 
RETl/flN 

REM function for recovering weibLi! ! parameters 

ZX#=1#+1#/C#: 
GO SUB 1390: 
G1#•GAMMA# 
ZX#•1#+2#/C#: 
GO SUB 1390: 
G2#=GAMMA# 
8#•(01#-A#)/Gl# 
FVAL#•D22#-A#*A#-2#'A#*B#·'G 1 #- B#*B#*G2#: 
RETURN 

REM double precision gamma for an argument >+1 
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BASIC LISTING (continued) 

NA 11 orrn 111: 38: v; (J 1-15-1 1:;1311 r,/\Gl ·,1 

IBM Per·sorwl Cor11r11te1-- l1ASIC ln1rn;1t.tnr ond cr·os~_;-Peference V 1.00 

11100 N'.'•;·-/X#-. ')!/: 
XI//- N%: 
N%--Xl//-1# 

11./ltl IHAC# 0 7X#-XI// 
111?0 cA1-11MJt-,-1 ff+ r·f1AC# H ( - • f_) 111 rJ, (;'_)2#+ 1 F/\C// H· ( • 9£rn?W>89 1 //+F RAC#* ( - • 89 705693 7#+ 

[ f~/\C//H·( .918?1l6B5///)))) 
111.) 0 CAMMf../J-~ GAMMA//+ I FAC// ,..5->!-( - . 7 '.) (1 7 () 11 () 7f!,// + FRAC#-'ti.· ( . lJ 8? 199 3 94# + F RAC//"~ ( -

.193'.")27818/f+f"l~/\C//ll( .Cl3'.J86f31113//)))) 
1 IJ lj () I F 

N%=-() 
rll[N 

HFTUHN 
1 IJ 5U f'[WfJ//-= l // 
111r10 ron L%:-1 10 N%: 

I 1//1%: 
I l'fWD// 0 PR0D#'( ll<AC//+1//): 
NU< I 

111 /0 Gfi.J'iMA/1 ,GAMMAl/·H-pl{()l)/1: 
IH.1 UHN 


