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F. IOT30DUCTION

CRIPPOS(I) is one of the major end results of the Redwood Yield
Research Cooperative. It is aa interactive coaputer prograa written in
standard Fortran IV and can be compiled with the fd4p Fortran compiler.
It 1is designed to simulate growth and harvests of single acre represen-
tations of forest stands found in the north coastal region of Califor-
nia. In essence, it 13 aore than the “conventional simulator” which
usually starts with some "average"”  hypothetical initial state and simu-
lates systeam operation under "average" conditions. True, this program
can be used for situations such as this where the initial state 1is
"ecreated” by the interactive prograa 3EJR (see Research Note Ho. 17).

However, this program will allow the user %o provide a descriptiocn
of an initial starting state that may be the analogue of an actual ’on-
the-ground' stand. A&lso, if prior information on stand development is
available, it can be uaed to calibrate the program so that the initial
projections of stand developmeat conforms to what is already known about
the stand. The design and arcnitecture of the internal workings of the
computer model are docunented in Research lJdote Ho. 15 (Xrumland and Yen-
sel, 1980)

The program is organized into three distinct parts:

{1) Reading in the initial stand description

(2) Specifying initialization procedures {optional alterlng of program
default values)

(3) Projecting growth and harvests

The program responds to commands which consist of two letters.
HOTE: After typinz in commaands or any subsequent information reguested

by the coamputer, the "return” key must be pressed to signify the end of
information.

II. IdPUT DATA PILES - STRUCTURE AND DEFIJITION

The first thing the program will request 1is an input fileset
number. This nuaber is between 1 and 15, and nay not be 4 througn 10
(i.e. 1-3 and 11-15. Fileset 5 is the standard i input {keyboard},
fileset & is the output {screen}, and the remainder are used internally
by the program.). Under the UNIX operating system of the U.C. Coaputer
Center where the program is currently implemented (PDP-11/70 computer),
this will imply that your input data file resides on a file called
forxxx.dat where "xxx' is the input fileset numbper (For example if the
input fileset number is 2, this would indicate that the input data is on
a file called for(Q2. dat) Your data file is presumed to have the fol-
lowing structure:

Record(1) Stand identifier and tree record count {nrec) in format
1042, I10. The stand identifier is composed of up to 20
alphanumeric characters.



Record(2) 50 year base age site indices for (in this order) red-
wood, Douglas-fir, tancak, and alder in format 4F5.0.
Bither the redwood and/or the Douglas-fir site index must
be specified. Other site index values may be eantered as
zeros, im which case they will be estimated internally.

Record(3) 3reast high ages for redwood, Douglas-fir, tancak, aud
alder in forumat 4F5.0. Zeros may be entered if the
actual values are unknown or the species component is
absent. {Aze 1is a descriptive feature only and is not
needed for the model to function.)

Record(4-end) The 'nrec' tree records specified on record 1 follow.
Each tree record has the following $ items in format
5r83.3:

) Species code (see below)

) DBH in inches

) Total height in feet

) Live crown ratio (decimal fraction)

) Per acre weight (i.e. the number of trees per acre
represented by this tree record)

Species Codes ~ The following . species codes are all that
are permissable:

- other hardwoods
- residual redwood
- other residual trees

t - young growth redwood

2 - " " Douglas-~fir

3 - " v other conifers
4 - tanoak

5 - alder

&

7

3

The ingut file is rewound before any read operations if
it is prefixed with a ainus sign.

JOTE: - Version 3.0 of CRYPTO3 nas a maximum internal storage capacity
for 200 tree records. If 'nrec' is greater than this amount, the progras
¥ill abort.

As part of the initialization procedures, the program attempts o
triple each tree record, reapportion the per acre weights, and assign
percent deviations to each tree record. Details are documented in
Research Note udo. 15. The net effect of the storage limitation is tnat
if there are acre than about 65 initial tree records, the tripliang pro-
cegs will not be completed in a reasonable manaer. Experience has indi-
cated that about 15 tree records per species (the GEWH default) is usu-
ally satisfactory.
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INITIALIZATION COMAANDS AUD PROGRAN DEFAJLTS

Jnce you have told the program whnere the data is {i.e. entered an

input fileset nusber}, you #ill be ziven a one time only oppertunity to

alter some program paramnetersa. If you choose to do this, you will enter
an initialization routine and be given a proapt which is:

el

ca

¢t

om

bt

8p

initgo:

At this point, you may enter any of the following commands:

Tnis will print a list of permissable initialization commands and
what they do in case you do not have this writeup with you.

This will print and allow changes in the current minimum DBY used
in computing summary statistics for cubic foot volumes, basal area,
and average {quadratic mean) DBH. Default is 0.0 inches.

Tnis will print and allow changes in the aerchantable top limit for
cubic feot volume estimation. may be 5, 6, 7, or 8 inches. Default
is 5 inches.

NOTE: In estimating cubic volumes, if the merchantable top is less
than cubic foot minimum DBH, trees will have O volume assigned to
them.

Same as the 'eca' command, only it applies to Dboard foot Scribner
volumes only. Default is 31.0 inches DBH.
A

Sane as the 'ct’' command, only it applies to board foot wmerchant-
able tops. Default is/@;O inches.

¢

P
JOTE: If the board foot merchantable top is greater tham a tree's
DBH, O volume will be assigned to it.

This will allow you to combine species into several possible groups

for summary reporting, The following code indicators are parmiss-

able:

0 Report by totals (all species combined).

1 (This is the default). [lo combining occurs. Reports will be
for all the species codes that were indicated as being per-
missable in the ioput section.

2 dake two groups:

(1) Whitewoods -~ composed of all conifer species
(2) Hardwoods - composed of all hardwood species



f1

cl

3 Jdake three groups:

(1) Redwoods - young growth and residual redwoods
(2) whitewoods - all other conifers
(3) Hardwoods - all hardwoods

4 Make four groups:

{1) Redwoods - young growth redwoods

{2) wnitewoods - all cther young zrowth conifers
(3) Hardwoods - all hardwoods

{4) Residuals - all residuals

In any event, totals are always reported.
Set print flag for non-existent species groups:

Q - Print a line of Q0's if the species is no% present.
1 - Do not print if the species is not present {default).

Set yield table flag. Unbeknownst to you, there is a gnome in this
program Wwho keeps track of everything that happens (i.e. it makes a
yield table and harvest report). This flag refers to the way you
want this iaformation accumulated:

0 - by totals only
1 - by the same criteria as specified witn the 'fl1' and 'sp'
options {default). '

Hodify calibration options. Calibration procedures are still exper-
inental and a metheodological internal adjustment based on past tree
growth is currently unavailable in the program. However, a provi-
sicnal ead hoc procedure can be used to effect basal area growth
changes.

A.) you will initially be asked for a species adjustuent code which
nave the feollowing definitions.

1 apply adjustments to all species

2 adjusiments for each young-growth species will be entered
separately. (no adjustments are made for old-growth)

A larger integer in the range (3-9) will return you to the
initialization shell
B.) You will next be asked to enter the adjustment mode which is
2iftner a

1 " for straizht percentage adjustmentor
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1 ror straignt percentaze aajustaent or
2 ror adjustiments oased on tree DBiA

dd jusfuents are all relative to the =odel anorm, hence the

default adustment is 1004.
C.) If tne adjustment mode is "V", you «ill be asked to enter a
percent of ncormal growth for all species or for each species group
individually depending on the species adjustment code. for exam-
ple, if you wanted to increase the initial basal area growth by
120, you would enter 1.12. (4 blank or a zero growtn adjustment is
interpreted to wean 1305 - or normal growth.)

If tne growth adjustment oode is "2, you will be asked to enter a
lower D3 {(dl), an upper D34 (du), a percent adjustmesnt for dl
{pl), and a percent adjustment for du (pu). Percent growth adjust-
ments are typed in as decimal fracticns. Trees less than d1 are
assigned an adjustonent of pl, and trees larger +than du are
assigned pu. Straigat line interpolation is used for ftrees with
DBH's between 41 and du. Depressing the return key without enter-
ing any information effectively defaults the adjustment to 1004,

Return *to the regular part of tne program.
JOTE: If you happen to mispell a command, the program will respond

#itn socaething equally unintellizable and amercifully alliow you to
try again.

GRQJT4G AJD HARVESTIAG TRZIZS - [MAILY PROGAAL COHMAIDS

Jnce your Jata file has been read in and initialization procedures

are completed, you can now zgrow, aarvest, and taileor the kinds of infor-
mation resulting frouw tnese procedures fto your own specifications. The
poasivpilities are fairly obvious from tne comaand descriptions. In the
main progran, the proapt is simply:

pe

pi

pa

dp

20:

2rint list of possible commands.

Print initial stand descriptioan (stund identifier, site indicies,
and initial ages if they were supplied by species).

Print cubic and board foot winimuas anl aerchantable *ops.
Display the curreant status of your tree record file. You will be

asged for a record skip (ISXIP) which w#ill cause the prograa to
only print every ISKI7 tree record.



st

gT
ct

dt

pf

et

SV

rt

yd

ns
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Print the current stand inveatory (stock table indicatiag average
D34, stews/acre, vasal area, cubic and board foot voluses by tne
species groups set by the 'sp' command. )

?rint most current five years growta.
Grow the stand {see section V).
Enter the harvesting routine (see section VI).

Print graphs of *ae current diameter Jdistriopution. Inmediately
after this comuaand you 411l be asked for the species code and a
group indicator (2 digits in format 2I1):

{a) 1Ir the group indicator is 'O’ or blank , *tne species code is
presuned f¢ refer to the species listed as peraissable in the
input data file.

(b} If the group indicator is ‘i’ {or aaything else), thne species
code indicates the condensed groups set by tne 'sp' comamand.

(¢} A species code of Q will result in a graph of all species coa-
bined irregardless of the group indicator,

Tnis command behaves like the 'dt' comuand out instead of grapning
the diameter distribution, it will display the average heignt and
crown size by diameter class pictorially. Try it, you'll like it.

Print the simulated elapsed time since you iastalled your stand.

Internally save the current state of thne stand {useful if you aight
want to %ry several posaible harvests and don't want to have to
start all over). Only one stand state can be in saved status at
any time.

Internally restors a stand previously saved. TIf tnis command is
executed, you have the opporftunity to save the harvest and yield
report for the stand up to the current elapsed time before the
atand is reatored to a previous state.

Print the current yield table and harvest report for the stand up
to its present state.

Change the output fileset number. Initially, the output fileset in
the screen (i.e. Ho. 6). If you want %o store any information on
some other fileset for later transfer to hardcopy for future refer-
ence, you can temporarily accomplish this with the 'ef® command.
40Ta: Fileset numbers 4 through 10 are used by tne prograa. Very
strande things «ill happen if you attempt to use thea.

Start all over with a new stand. As with +the 'rt' command, you
have the opportunity to save the harvest and yield report for tne
curreat stand before this is done.
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demove any stand in internal saved status and truncate the yield
table 30 fthat the current stand stafte is the {irst entry in toe
sield tacle. Tnis comeand is useful if, for exaaple, you are oo
longer interested in the first 20-30 years of gimulation and get
tired of printing ocut tne entire yield table everytime you <ant %o
observe the resalts of a harvest.

Print the =zpecies group code indicator and species groups.

Externally save the current stand status. You #ill be asked for a
fileset number, and the pertinent stand and tree informatioa will
pe written in standard CRYPTO3 formats. You can subsejuently use
the 'ns' commaad to restore tnis stand. Stands 'saved' oy this
coumand are flagged by placing '100' in columns (70-72) of the
first dinput vrecord. This flagz indicates to the prograa that the
absolute height and basal area growth adjustments {user calibration
factors x the program pseudo-stochastic assignments} are also
preserved in the input file. If you restore suca a stand, you will
be given an opportunity to preserve these factors. This option ia
recommended because externally saved *tree files have three times
the number of tree records as the original file. Lf this option is
bypassed, ftney will once again be tripled.

Quit the program. Tne program will fell you on which file (3 or
10) the latest harvest and yield report resides.

V. GROJING TREZS - the 'gr' command

After a 'gr' comumand, the computer will ask for 3 items:

Hunber of cycles: this is tre number of 5 year periods for which
Zrowth is to be simulated.

Tree Jdetail code:

QO - ignored and ao tree grosth detail displayed.

1 to 9 - funetiogas as a skip increament in printing out indivi-
dual tree growth detail (tnis is primarily the remains of
debuzgging statemeats).

Suapary code:

O - ignored

1 - a sunmary of 5 year growth by the species groups apecified
by the 'sp' command option is printed every cycle.

2 - susaary for totals oaly.

JOTE: If tne nuaber of 5 year cycles is entered prefixed by & aiaus
sign (e.é. -2), this will function to turn off the mortality esti-
mates for the givea nuaber of growth cycles. ience if, for exam-
ple, you feel tnat after a sinulated harvest, all aortality for tae
next 12 years is captured, and after tanat, mortality snould proceed
"as usual”, then you initially execute fthe ’gr’ cowmaznd witn the
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nunber of cycles equal to "-2”, and afrer tnakt, whatever positive
nuaber of cycles you want.

VI. HARVZSTIWG TRSES - the 'ct' command

If the 'ct' command is executed, the program will enter a harvest-
ing routine. The routine will initially request a label that will be
printed in the harvest and yield report (see example in sectioan X.} The
purpose of the label 1is for the user to document the type of harvest
operation that s/he specified. Tae prompt in this routine is:

cutgo:

The following commands can be executed:
ols] Print list of possible harvesting routine commands and functicns.
dt  Print freguency diagrams (same as in s;ain program).
pf Graph neignts and crowns {samse as in main program)
st  Print the curreat stand summary (same as in main prograam).

ra darvest some trees. The program #ill *then ask you feor a harvest
prescription. You will be asked to input nuaerical values of the
following variables in a specified format:

(a) lower DB (dl)

(b) upper D34 (du)

(c) percent of lower {pl)
(d) percent of upper {pu)
(e) species flag

(f) species list

The species flag can have the following values and functions:

0 - (or blank)}. In this case, harvests will be made irrespective
of species. o species list is required.

' - 3pecies definitions w#ill apply to tae species input list.

2 - Species definitions will apply %o the species group definitions
set by tne 'sp' command.

If the species flag is 1 or 2, it must be followed by a list of
species codes or species groudp codes that are to be harvested,

The program then sorts through the tree records and ignores trees
if they are not the appropriate species. If they gualify, the next
sejuence of eveats follow:

(a) if tne tree diameter 'd' is between 'du' and 'dl’, ifs per acre
4eight is reduced by the factor 'x' where:



x = pl - {(d-d1)/(du - 41y }{pl - pu)

Hdence, if d = 12.0, du = 8.0, d1 = 0.0, pu = 0.2, and pl =
0.3, thea:

x = 0.8 - }{(12 - 6)/(18 - 6)}(0.8 - 0.2) = 0.5

and .5 times the %ree record’'s contributioans to volume, baszal
area, etc. would be cumulated as harvests.

(b) if 'd' is less than 'dl', and 'dl' was entered prefixed by a
minus sign, all of it would be removed. The same tning happens
if 'd"' is greater than 'du’ and 'du’ is prefixed 4ith a ainus
sign.

{c) otherwise, the tree record is not altered.

HOTE: Several 'rm' commands can be executed successively so there
is considerable flexibility in coding harvests.

ch Print cumulative harvests since you entered the harvesting routine.

ih The first time this is executed, it behaves as a 'c¢h' coamand. 7Fhe
next ‘time it is executed, if prints the narvests that nave occursd
since the last time the 'ih' comszand was executed.

ex Allows you %o return to the main program.

VII. INGROWTH

CRYPTO3 makes no special provisions for ingrowth. The presuamption
is that the dinitial tree input list contains representations of all
stems in tane stand down to about 15 feet tall and 2 inches DBd. Stands
witn substantial coaponents smaller than this may not work well in this
zodel.

If you wisn to add more trees to your stand at some point in the
simulation to represent, for instance, sapling reproducticn 10 to 15
years after a heavy narvest, tnis is accomplished by the 'ig' command.

YTou will next ve asked Wnether or not you want to enter tiae

ingrowth trees irom the keyboard (mode = 1), or from a fileset {(mode =

2).

Leyvoard Ingrowth Inoput

You will initially be asked the number of ingrowth tree records you
wish to add to your stand file in format I2.

For each tree record you will be asked %0 enter & items with the
conventions Tor +fthe first 5 items (species, DR, total height, crown
ratio, per acre weight) being the same as the “regular" tree record
iaput list. The sixtn item is tne calibration factor (percent of normal



srowtn). If tnis value is zero f{or blank)}, normal growth is assumed.
Otnersise, it  Tbehaves 1like the adjustment factor described under the
calibration options.

Fileset Ingrowtn Inout

You #ill initially be asked the fileset oauxber {between 1-3 and
11-15) on which your information resides. The file is rewound if the
fileset number is prefixed by a minus sign. The first line oan this file
nas the nuaber of ingrowth tree records (IGREC) in format I35 {(you anay
use the rest of the line as an exteranal label). This is followed by an
ingrowtn trege record list with the =sase conventions as the regular list
except that there are o fields in format F3.3 instead of 5. Tne last
field 1is for the tree basal area grow«th calibratioa factor. If it is
zero (or blank), normal growth is assumed. Otherwise it will be what is
in the field.

YIII. GUTPUT DEFIJITIONS

In interpreting the output of CRYPTO3(I), captionz are somewnat
terse for the sake of presenting concise summsaries. The following is a
list of caption definitions;
et Elapsed time in years since the start of the projection.
dbar  Average stand juadratic mean D3H in inches.
bagar Basal area per acre in ajuare feet.
crvol Cubic foot volume per acre in thousands. -
bdvol 3Soard foot volumne psr acre in thousands.
tpa Stems per acre.
pagro Five year basal area growth per acre in sjuare feet.

cvgro Five year cubic foot volume growth par acre in thousands.

bdgro Five year board footr volume growth per acre in tnousands.

The following iteams apply to individual trees if lists are rejuested.

sp species cogde
3z species group

dbon tree diameter at breast height in inches
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nt total height in feet
cr crown ratio expressed as a decimal fraction
exp tree weight (expansion factor) on a per acre basis

dgro current five year DBH grewtn in inches
hgro current five year total heignt growth in feet
heal abgolute fraction of normal height growth

deal  abpsolute fraction of normal basal area growth

IX. HISCELLANEQUS JdOTE3

1) All growth estimates are net figures (gross growth minus amortality)
and include trees that are part of the internal tree list that grow
into the size classes specified by the 'em' and ‘bm' progran
options.

2) Lunpiness is periodic growth +trends 1is due +to the conventions
listed in "1' above and the discrete nature of the growth projec-
tion (zrowth is based on a finite number of treess).

3) If tne input fileset number is typed in immediately followed {(in
field 4) by a digit in the raage of 1-9, all introductory messages
and initialization coptions are bypassed. 3Sirict program defaults
are utilized and you are passed immediately to the aimulation
start.

4) Harvest statistics are computed as the difference Dbetween Dbefore
and after cut stand summaries. Hence, a negative harvest 'dbar' is
indicative of a cut induced increase in average stand DBd.

5) Young growth volume eguations are applied to old growth trees.
fanoax volune ejuations are used for the "other hardwood" group.

6) Species codes are initially truncated to be 'real number’ represen-

tations of integers ip the range of t-3. Tree records outside tais
range are deleted from *he ftree list on input.

L. A ILLUSTRATIVE ZXAMPLE

Tnis section contains g an illustrative example of using the pro-
grau. Circled items were typed in on the keyboard. Free nand scripi
incircled by boxes 1s intended to be a commentary on program evenats.
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DATA 15 oW JEU.E {

In tnis progras, if the codputer is waiting for a command
it 4ill give you a prompt that is

4{anain.out

WELCoAE T3 CRYPTO3
TAIPIALLZATION 2R0CEDURES

enter input file no. (i3f001

503 If you are in the main prograa
initgo: If you are in toe initialization routine
cutgos If you are in the cutting routine

A list of coumands can be obtained by typing pc.
but first, do you waat to change any of t*tne dgitial
{default) control options? {1 = yes, 2 = no@ DEFAULT  SumMmARY 0pT/ONS

Aad nere we 3o (current output file is & (the screen)

D paTm CJRRENT w#w@

STUCK TAZLE —
elapaed time = J. years

species  dbar tpa  basar c¢fvol bdvol

redwds 8.23 175, 64.7 0.90 2.37

dougfir 7.23 125, 35.9 0.02 1,35

totals T.34 300. 120.5 1.5 3.92

t’*°@ g TaimiaL DESCRIPTION ]
Initial Degeription

sfand label = Illustrative Stand
rdwd dougfir tanoak alder

sites 115, 115. 4. 3.

32es 20. 20. 18. 20.

goi;;)
(ist no. 5 year c¢ycles, free detail code, and sumaary code (iZ,EfTT

o)

go:4r

Cfiger no. 5 year cycles, tree detail code, and summary code (i%;g;l)___

go{yd)

(30 ygar PROTECTIN

“Save the sraup
AT THIS POWT

]jﬁoncr for. 50 msre v

@T Yiewd TKE/LQ
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