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I. Introduction

GENR iz an interactive computer program that is designed to gen-
erate a one acre representation of a pure or mixed species, natural
young growth evenaged stand typical of the north coast region of Cali-
fornia. Only combinations of the following four species can be gen-
erated: redwood, Douglas fir, tanoal, and red alder.

The primary purpose of this program is to convert some general
broad stand descriptors {input) into a plausible representative tree-
by-tree inventory record for direct use by the CRYPT0OS (I} prograna.
(See Research llote No. 16).

As a secondary feature, GBENR has some graphics capabilities which
can be used to generate frequency diagrams of trees by two inch DBH
classes and species thus allowing the user to get a visual piciure of
the population of trees being zenerated.

The analytical design of this program incorporates several models
that were documented in previous research notes. Appendix I provides a
summary of the procedures that are used. Appendix II contains an illus-
trative example of the program.

II. Program Environment

GENR was developed for use on the Jniversity of California's PDP
11/70 computers and was coded in standard Fortran IV. Thess computers
use Fortran IV-PLIS compilers but special features of the Fortran IV
PLJS language were not used to make adaptations to other computers as
eagy as possiblae. The program consists of about 500 lines of code.

This program assumes the keyboard is assigned input channel '5' and
the screen is the output channel '6'. If you ars going to save the tree
information for use by CRYPTOS (I), you will be asked to input a file
number where the information will ve stored. For the J.C. PDP 11/70
computer, this number is in the range 1-3 or 11-15. If your entered
number is 'xxx', the output file created will be called 'forxxx.dat.'

III. Jsing The Progranm

The program is basically self-explanatory since it is operated by
responding %o questions asked by the program. However, there are a few
codes you will need to know.

You will initially be asked to enter a code desiznating the control
species : a '1' is for redwood and a '2' is for Douglas fir. The con-
trol species is used as a base for estimating missing site index and age
values for other species. (See Appendix I).

You will then be asked to input the following values for each of
the previously mentioned species groups:



a) stems/acre (TPA)

W) site index (S1)

c) averaze breast high age of dominants (Age)

d) quadratic mean DBH (optional)

e) number of tree records (WR) to be generated (optional)

A. Items to lote

A

1) Items 'd' and 'c' listed above are both required for the control
species. If you fail to enter them, the program will mercifully
Zive you another chance.

2) For any other species you wish to have as part of your stand
{(e.g. you have entered a stems/acre value of 25 or greater for
thae species) you may enter site index and age. If either or
both of these are not entered, they will be estimated usiang the
control species as a basis.

3) It is not necessary for the control species stems/acre value to
be nonzero.

4) If quadratic mean DBH values are supplied for any species, iHodel
II of Research Note 11 will be used in estimating diameter dis-
tributions. Otherwise, Model I will be used.

5) The number of tree records {(NR) by species is defaulted to 15 if
the stems per agere for aay apecies 1ls greater than 25. This
value may be overridden ¢n input with any valus greater than or
equal to 10. The following conventions are used:

a) If a species record number is eantred in the range 1-9, it
is changed to 10.

b) If the total number of records for all species is greater
than 200, +the program will start all over. 30 200 is a
maximum.

c¢) If the total number of records is greater than 65, a warn-

ing to the effect that your output file is unusable for
CRYPTOS will be issued.

IV. Preliminary Output

The program «ill next print two tables. The firat one displays the
input information (or program-generated estimates if they were not
entered) plus the estimated doaminant height for each of the four
species.

The second table is the result of the diameter distributiocn estima-
tion process by species. The Y.'s are DBH's at approximately the .89,
.61, and .33 percentage points. a', 'b', 'c¢’ are the Weibull diameter
distribution parameters. If '(mod)’ is printed, some adjustments were
made in the parameters (See Research Hote No. 11, Appeadix IV). The
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orizginal values ars under "originals”. I(D) is the estimated juadratic
aean D34 based on the Jeibull estimates. It is approximately {exactly,
if Jdodel II is used) *he same as listed under "First Stage Zstimation”.

V. Grapnics

dext, you way look at DBH frequency diagraas by species. These are
the species codes in this progran:

0 - all trees

1 - Redwood

2 - Deouglas fir
3 - Tanecak

4 - Alder

Entering a species code of '9' will allow you to exit froam tae graphnics
subroutine.

VI. 3Jtoring your stand for future use

Once graphics are completed, you have the option of (1) starting
all over, {2) stopping, or (3) preserving your stand record for future
use (in CRYPTOS (I) nos* likely). If option 3 is chosen you will be
asked %o input a file number that, for CRY?T03 {(I) compatibility, must
be ia tne range 1-3 or 10-15. The appropriate information will be
stored in CRYPTOS (I) coampatible format on tnis file. Yeu will also
nave an opportunity to examine this tree file before storage procedures
are coupleted. .

Jote: B
If the orizinal estimated value for the Jeibull parameter ‘a’
(the minimws D3H) for any species is less than 1.0 inches, tne
program #4ill issue a warning to the effect that you may wish to
reconsider your decision to save ‘tais staad for future use.
hese stands represent an extrapolation far beyond the reasocon-
able linits of tae data used to construct *the coamponeant wmodels.

YII. Liaitations

Tne data used to develeope the distrivutation ejuaticus used oy JLJ4R
wvere sonewhat deficient in the younger age classes and lower s¥tocking
levels. It is currently felt that if the yuadratic mean DBI is not sup-
plied by *the user and conseguently, it is estimated by tne program, the
resulting estiumates 411l be toc large for young sparsely stocked stands.
Ignoring +*his problem gets coapounded inte overestimates of future
yields if GodR is used *to create an iaput file +o CRYPIOS.

Tne fellowing procedure can be used to correct for *his problen.
If you are supplying fne mean juadratic DBH by species based on whatever
local experience you have, you may ignore the rest of this section.
Otherwise, a) 7ind the agze and site index of your stand in Table V. o)



If *the total stems per acre of all species combinod is less than ‘tiae
ameount lis*ted, use the correspondiayg amean juadratic DBI as model input.
¢) Utaerwise, the program can be used “normally”.

This table was prepared by iteratively generating stands and find-
ing a stea count fthat correaponded to approximately 100 percent canopy
cover at ground level. This is tne stam count listed in the table along
with +the estimated amean quadratic DBH for this stocking level. 3tands

with lesser stocking levels vsere preswazed to have the same average
size.



Taple 1. .ianins)l Stocking levels for wnich prograa
estimated juadratic 1ean D3d's are acceptable

RIDA00D
SITZ | 3reast Hign Age
LIDEX | 10 15 20 25 30

(STR4S PER ACRI/QUADRATIC {34 DBH)

90 | 450/4.32 160/7.01  100/9.63 75/11.75 &5/13.33
100 | 360/4.90  135/7.60  85/10.35 85/12.47 55/14.18
110§ 300/5.44  115/3.17  75/10.93 53/13.13 50/14.19
120 | 250/5.97  100/8.37  67/11.53 53/13.81 45/15.66
130 | 210/6.51 87/9.28  61/12.17 48/14.49 41/16.41
140 | 185/7.03 30/9.76 56/12.75 44/15.15 33/17.12

DOUGLAS FIR
SITE E Breast Hign Age
. 10 15 20 25 30
U (oTmis PER ACRD/QUADRATIC [EAY Dad)

90 1 430/2.82  150/6.03  95/3.3%  72/10.07  59/11.54

100 1 310/3.19  120/6.65  30/8.43 62/10.76 52/12.28

110 | 228/3.42 105/7.13  70/9.5%v  55/1%.40  46/13.01

120 | 120/4.26 93/7.53  53/10.03 350/12.01  42/13.70

130 | 165/4.63 33/3.01 57/10.54  45/12.61 33/14.40

140 1 145/4.97  75/3.40  33/11.00 42/13.47  35/15.08



Apocendix [

AJALTTICAL 3J.JARY OF THZ PRUCEDURE3 USED IJ 37400 ZZJIRATIUU

Tne primary purpose of *the s*and generator is t¢ convert some very
broad stand descriptors of evenaged mixed species stands inteo a one acre
representation of a plausible tree by tree inventory. The initial input
by species is:

a) fifty year breast hign age base site index
t) average breast hizh age of doninants

¢c) stems per acre

d) quadratic mean D34 (optional)

e) record count {opticnal)

>From this information, a %ree list is generated where each record has
the following characteristics.

a) species indicator code
b) DBY

c) total heigat

d) live crown ratio

e) per acre weight

A. Site-Age Adjustments

Initially, the site index and age of either redweod or Douglas fir
must be specified. OJne of these species, wnich must have site index and
age supplied, is designafted as a coantrol species. If a *trees per acre
value greater than 25 is supplied for any species and the site index
and/or breast high age is not supplied, they w#will be estinated by pro-
cedures described in the Appendix of Research Hote do. 11 with the con-
trol speciles used as 2 base.

3. Diameter Jistribution Zs+timates

3ite index, age, and stems per acre by 3species are all *that is
rejuired to estimate parazeters in *he diameter distribution ucdels
deseribed ia Research Jote jio. 11, If the juadratic aean DBd i3 not
supplied for any species group, idodel I will ve used. Orherwise, lodel
Il will pe utilized.

In cumulative form, the dianeter distribution model is
7(d:1) = 1-exp{ -({ds~a)/b)¢]

Wwnere

#(ds)

Percentage of trees between "a” and"di" inches DB for a
particular species

a,b,c, = Species Specific Jodel parameters with “"a" being the
nininum DBd.
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>F¥rom this expression the percentage of ‘rees between 33y and dj
incnes (dj > di) can pe computed as

exp(~((33-a)/0)] - exp[-((d;-a)/v)¢]

C. Record Generation

By Program default, or user modification, the nuaver of records
(JR) for a particular species is internally available in the progran
along with the number of trees per acre {TPA). Tree diameters are gen-
erated for each of the JR records by dividing tne range cof diameters
into JR egual intervals. ~Ffor each %ree diameter a weight w; is computed

toe represent the auvncer of *trees per acre represented by tree 'i' with
DB;‘[i, where Ewi = TPA.

The preocess is illustrated as follows:

1) As the upper limmit of the Weibull distributicn is infinity, a
finite range (DMIN =~ DAX) is established as the diameters
correspending tc the cumulative probabilities of 2 and 99.5 per-
cent respectively. These DBH's are estimated as

DAsX = a+b(-logl.005]))1/c

DUIY = a+b(-logl .93])1/¢
Tne asymmetry of the range maintains approximately the same
average stand quadratic mean diameter after record gensration.

2) The constant DC is computed as

DC = | DHMAX =-DIIId|/NR

3) For any species tree record i {(i=1,MR), *he D2d assigned is

dbhj = DMIf+{i)DC - DC/2

4) The per acre weight assigned to tne ith speciegs record is

w3 = {7(ar(1)dC) - #{a*r(1-1)DC)(TPA)(1/.975)

5) Average DB of the trees in the %op 203 of the diameter distri-
bution for a species (Dm) ia obtained by aumerically integrating
the estimated diameter distribution model.

7) Using Da, assigned DBH's, ‘average heignt of dominants estimated
by site index curves, and the models presented in Research Jo‘es

3 and {2, total neights are then assigned to each rscord.

8} Hdodel C-1 in Aesearch dote io. 15 is then used to estimate crown
ratios.



AJ ILLUSTIATIVE gXAPLE

This appendix contains an illustrative example of the output pro-
duced oy GEIR. In the follosing listing, circled items are typed ia on
the keyboard. Uancircled items and queries are produced internally by
the program. Freehand annota*tions incserived within boxes are intended
to be documnentations of program func*ions.

The following exanple uses radwood as a control species and gen-
erates a stand with a redwood site index of 100 and a breast hignh age of
twenty years. 4 *total stea count of 300 trees per acre 1is specified
divided equally bvetween redwood, douglas fir, and fancak.



,; \ WUCKE. PROJRAM

RIDAI0D €202 3TALD Sol3ATIR

eater control ssecies (i1 )@ [Eebwb 15 THE L",GUT%L\

enter astand descriptors by species

sxx desotes an ianteger input field) )
xx.x denotes a real field with a deciaal point)

tpa 81 age don ar
XAXK XLX KAX LH.X XXX

redwood  GoooCH ) .
TS (@) Basie  STAND bescalmﬂ

FIRBT 3TAGE Z5ULI[arE3 AdD DESSRIPTIOM

teus i 100, 109, Q. - ..
Sites 100 1;52 ?g g‘% ESTiMmaTeD STALD
ages . . . —
dbars 5 6.9 5.0 0.9 CRARACHTERISTICS
doa-ht 52.1 53.8 31.6 42.8
DISTRIBITEION B3rTATES
percentiles paraaeters originals

VA 72 ¥3 a b c a d ¢ a(D)
redwood  12.3 8.6 6.2 1.2} 7.03 1.37(res) 1.21 7.03 1.37 8.57
doug ir 2.7 7.0 3.2 0.7% 3.93 1.95,reg 3.75 5.93 1.3% 6.03
tan cax 7.5 5.6 4.4 0.91 4.54 2.1qtreg£ 0.3t 4.%4 2.13 5.3

Fou can nov loox ai jruphs - type a 3 to juist

enter apecies code ( J for all Species@ chy_ AT ALL SP6016SW




AlYl 3pecies

D31t Trees 39 60 90
0 -2 A7. 1111111

2~ 4 T3 U It I O T 1111
¢~ 5 T6. (MIMHITITINITIIITIINI T It
6 -8 o3 UMMM III1i11119

8 =10 38. 111111

10-12  17. (1111131

{2-14 3. 1111

14~16 4. |‘|

16-13 1.

total 300.

enter species code { O for all speciest:>

Douglas-fir

D3H Trees | 15 30 43

0 -2 7. J1111111

2 -4 130 (11T

4 =5 330 111111111311 111111111 111111
6 -8 18, 1111111111111

8 -10 17 (111111111411

10-12 5. 11111

12-14 2. |i

e e i —

enter species code { O for all speciesx:)

eater 1(guit), 2(save stand), 3{start all‘overx:) [5&96 STALD &5& QQTUQE.UEBE%

Species code = 2 . .
din D8d is too saall to reasonably save stand

Save anyway ? (1=yesx:>

Specles code = 3
Aia DBY is too suall to reasonavly save stand

Jave anyway ? (1=feski>

display tree file {yes = s, no = nt:)

JC&?ATP- A LisT 0‘{ TREES i[
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for no save
eater up to 20 characters as a stand identilier

ile nuaber - i2 (O ©

L

enter output

(33‘;;. mixed 3t§2£)

stani

ile

e

saved on

enter 1(quit), 2{save stand), 3{start all over(:) §TOP

gtop
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