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INTRODUCTION

RUNGROW is a software package designed to implement the
GROW subprogram developed by the USDA Forest Service, North
Central Forest Experiment Station (Brand, 1982). GROW is the
condensed core of the STEMS (Stand and Tree Evaluation and
Modeling System) program (Belcher, et. al., 1982).
Specifically, RUNGROW is a set of input, output and related
routines to implement the GROW program on modest computer
facilities. 1In its present form it runs on the MERITSS
instructional system on the University of Minnesota Cyber
computer system. The program 1is written in a structured
FORTRAN style that should facilitate modification,
elaboration and adaptation to other computer systems. The
principle reason for its construction was to facilitate usage
by students and researchers with minimal computer background
and limited interest in the elaborate input, output, and the

other options available in the larger STEMS package.

RUNGROW is listed in APPENDIX A and sample run input and

output are shown in APPENDIX B. Subprograms which accomplish

site index code conversion were adapted from those wused in

the STEMS program. Annotations are made in the program
listing as a further form 6f user information. Magnetic tape
or other format copies of the program are available upon

request.



STRUCTURE OF RUNGROW

Implementation of the subprogram GROW (Brand, 1981)
requires a driving progam which:

i)

ii)

iii)

iv)

RUNGROW

Inputs user options/specifications and plot and tree
list data,

Calls GROW (for each plot and each projection period)
to update the tree list,

Computes desired yields, and

Outputs plot summaries for each projection period.

is such a driving program. Its structure in

algorithmic form is:

1.

10.

Read from a file named CONVERT the mapping by which
the input species codes are to be associated with
the thirty-one species codes used by GROW.

Read run options/specifications from a file named
LIST1.

Set crown ratio and tree status codes.

Read plot data and the associated tree list from the
file LIST1.

Compute species specific site indicies for each tree
in the tree list.

Compute plot yields.

Write plot summaries to a file named OUTPUT,

If another projection for the current plot is
desired call GROW to update the tree list and then
go to Step 6.

If there are more plots to be projected then go to
Step 3.

Terminate run.



INPUTS TO RUNGROW

The user must provide two input files, CONVERT and
LIST1. CONVERT defines the mapping by which the input
species codes are associated with the thirty-one species
codes used by GROW (Brand, 1981 and APPENDIX C). Use of this
file provides flexibility 1in species code useage. LISTI
contains run options/specifications and plot data and the
associated tree list for each plot. File structures are

defined in APPENDIX B.

ACCESSING RUNGROW ON THE MERITSS SYSTEM

To run RUNGROW on the MERITSS system one must acquire
the two input files and the RUNGROW (source) code. Assuming
the simplest case where the input files reside in the Cyber
account under which RUNGROW is to be executed and are called
CONVERT and LIST?1, the following two statements will acquire
the files

A,CONVERT,LIST1

OLD,RUNGROW/UN=2219303/ND.
And ‘

M77,I=RUNGROW,L=0

will cause RUNGROW to be compiled, linked and executed by the

resident FORTRAN M77 compiler.
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A FORTRAN PROGRAN WHICH PROJECTS STAND
STICS THROUGH THE USE OF THE USFS WCFES
"BROWC. FROJECTIONS ARE MADE FOR USER
PROJECTION PERIODE AND CAN BE OUTPUTTED
ED INTERVALS IM EACH PERIOD.

11720784 BY L. 4. WEBER
COLLEGE OF F
UNIVERBITY OF

4Nl 4. R. EE
RESTRY

i
HINNESDTSR

INPUT/OUTRUT FILES

GITE INDEX COEFFICIENTS

CARD READER INPUT FILE

LINE PRINTER DUTPUT FILE

SPECIES CODE - SPECIES GROUP CONVERSION TABLE FILE

SUBROUTINES

SUBROUTINE TO PROJECT TREE ATTRIBUTES

SUBROUTINE TO COMPUTE SITE INDICES FOR EACH SPECIES
grROUP

SUBROUTINE TO PRODUCE AND FRINT TREE PROJECTIONS

= SUBROUTINE 70 APPLY BILVICULTURAL TREATHMENTS T0 FLOTS

SIHPLE VARIABLES

INITIAL ABE OF STAHD

TOTAL PER ACRE TREE BASAL AREA OF PLOT
INDIVIDUAL TREE BIOMASS

TOTAL PER ACRE TREE BIDMASS

STEM FORM FACTOR

GIAMETER CLASS OF TREE (.95-2.95, 2.95-4.9
4.95-4.95,...,46.95-48,954, 48.95-50,955)
PLOT IDENTIFICATION NUMEER

ERROR FLOB RETURNED BY GROW SUBRDUTINE
PROJECTION PERIOD COUNTER

COMYERSION TABLE SPECIES CODE

TYPE OF MORTALITY (STOCHASTIC OR DETERMINISTIC)
NUMBER OF SPECIES CODE ASSIGNMEMTS

MUMBER OF TREES IN PLOT

MEW FLOT INDICATOR

§

= NUMBER OF YEARS IN FROJECTION
= IMPOSE BILVICULTURAL TREATMENT (0 - MO, I - YEE)

MUMBER OF PROJECTION PERICDS
TOTAL GUADRATIC WEAN DBH
BITE INDEX OF PLOT (HEIGHT AT 30 YEARS)
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TIHE

TRIOT
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YHRE
YRFROJ
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BA
BIOMAS
BS1
Bi-BA
LFac
CRE
CRD

DEH
DEHZ
BCLASS
50-61

HT

15F1
I5FZ
I5PG
ISTAT
PERLGTH

HHMEAND
5FGRP
EPP
§PGI
TRACRE
TRFAC
VOLUME
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INTEGER
REAL
REAL
REAL
REAL
REAL
REAL
REAL
REAL
REAL
REAL

#

L N R

BoH o# B oo

#ou

o oBon

NUMBER OF YECARS FROM BASE YEAR TO END OF PROJECTION
FERIOD

TOTAL NUMBER DF THEES PER ACRE IN PLOT

TOTAL FPER ACRE STEM YOLUME OF TREES

BASE YEAR (BTART) OF PROJECTION

YEAR OF PROJECTION

ARRAY VARIABLES

SCRATCH VECTOR

BAGAL AREA PER ACRE OF TREES BY SPECIES SROUFR
TREE BIOMASE PER ACRE BY SPECIES BROUP

SCRATCH VECTOR

COEFFICIENTS IN BIOMABS FUNCTION

BIOMAGS CORRECTION FACTOR FOR EALH SPECIES GROUP
CROWN RATIO CODES OF TREES

DIFFERENCES BETWEEN OGBSERVED AND PREDICTED CROUWN
RATIOS OF TREES

DEH'E OF TREES

SGUARED DBH BY SPECIES GROUP

NUMBER OF LIVE TREES IN EACH 2" DIAMETER CLASS
COEFFICIENTS FOR COMPUTING SPECIES CODE BITE INDEX
FROM PLOT (WMAJOR SPECIES) SITE INDEX

= TOTAL HEIGHTS OF TREES

H

SCRATCH VECTOR

= GCRATLH VELTOR

o oH i # H R

H H H

i

SPECIES GROUP CODES OF TREES

STATHE CODES OF THEES

NUWBER 0OF YEARS FROM BASE YEAR 7O END OF PROJECTION
PERIGD

SUADRATIC MEAN DBH BY SPECIES BROUF

SPECIES LODE TO SPECIES BROUP CONVERGION

TREE GPECIES CODE

SITE INREY OF EACH DIFFERENT SPECIES BROUF IN FLOT
TREES PRER ACRE FACTOR EXPANSION BY SPECIES GROUF
TREES PER ACHRE EXPANGION

PER ACRE STEM VOLUME BY SPECIES BROUP

EXTERNALS
REAL MAXIWUM NUMBER FUNCTION
INITIALIZATION BLOCK

AGE
BA(IL)

BATOT

BIDMAS (31}
BIOMASS

BIOTOT
B1,B2,B3,54,B5
CFAC

CRE{200)
CRD(200)

DBH (200}



REAL DEHZ (31)
REAL DCLASS (25}
REAL FORM

REAL BO,61

REAL HT (200)

INTEGER Inia
INTEGER IDHD
INTEGER IERR
INTEBER ip

INTEGER i8FC
INTEBER ISFBL200)
INTEGER ISTAT{Z00)
INTEGER MORT
INTEGER NE

INTEGER NT

IHTEGER NUPL
INTEBER NYRS
INTEGER orTi
INTEGER FERLGTH{LIGO)
INTERER FROJPER

) REAL gn7a7v
REAL BHMEAND (31}
INTEGER SPORP {999}
REAL 51
INTEGER SRP{10G]
REAL BPET{31}
INTEGER TIRE
REAL TRACRE(31}
REAL TRFAC{Z00)
REAL TRTOT
REAL voLTorT
REAL VOLUME (31}

IMTEGER YRE
INTEBER YREROJ
COMMON /BLEID/ CFAC{31),B1{31),B2(31),B3(31),Ba(31} ,B&I31},

i BOCI1,31),81{31,31)
COMMON /DUMMY/ BS(Z1),AGT (113 BEICILI3) IGPLCL13),I8P2(113)
DATA GO/9E1%0, 0/
DATA MEIC,MAXNC/113,100/
DATA Gi/961%0,0/
DATA MORT/0/
;s
Ceesesssss EXECUTION BLOCK
O
L# READ SPECIES CODE ~ SPECIES GROUF CONVERSION TABLE
C#
L =0
Do i I=1,HAXNC
READ(B,#%,END=2} IS5PRC,SPBRP{IGPLD)
HC = MO + 1
1 COMTINUE
2 CONTINUE
C#

L# READ GITE INDEX COEFFICIENTS



00 3 I=1,HSIC

IF(IBFI(I) .EB. O} BOD TO 3
BOUISPZ(I},I8P1ILLI}) = ABLIL)
GIOIBPZUI},I8PI(I}) = BBI(IL)
3 CONTINUE
L+
C# READ RUM OFTIONS
C#
READ(S,*®,END=%9) OFT1,PROJPER, (FERLGTH(I},I=1,PROJPER)
%
C# SET ALL CROWM RATIDS 70 ZERD AND ALL STATUS CODES TO ONE
C# FOR BASE YEAR
[ 3
3 D0 & I=1,200
CRO(D)=0.0
ITAT(I)=1
& CONTINUE
C#’
L READ PLOT DATA
L
READ{S,8,END=99) IDWOD,YRE,ABE,51,NT
8 FORMAT(IS,19X,I5,6%,14,F4.0,6%,14}
L=
C# READ INDIVIDUAL TREE DATA AND ASSIBN SPECIES BROUP TO SPECIES DODE
C¥
B 10 I=1,NT
READ{(G,#) SPP{I},DEH(I},TRFAC(I}
IGPE{I}=5PBRP (PP {I}}
16 CONTINUE
IP=0
60 TO 18
i3 WUFL=0
C#
L# Call TREAT SUBROUTINE
L*
IF(OPTL.EE. 1) WRITE{(&,14)
i4 FORMAT('THE TREATHMENT SUBROUTINE I8 -,
i "MOT AVAILABLE IN THIS VERSION')
]
C# CALL GROW SUBROUTINE - LOODP OVER A PROJECTION PERIQD
i3 IP=Ip+1
IFCIPLEQ. 1) THEW
MYRE=PERLBTH(IP}
ELBE
NYRS=FERLGTH{IP} - FERLBTH{IP-1}
ENDIF
T it sy Y Y]
C SEE GROW LISTING IN BRAND (19827,
C

L
CEERERFEREFEE RN B A E R R R AR IR R R B R RN H AR A SRR AN R R R RN FFF RS FFFEH R R R FEH R H £ %

CALL GROW(NYRS,NT,DEH,ISPG,ISTAT,TRFAC,CRC,CRD,SI,MORT,NUPL,



i IERR:
Cs
C# EXIT LOOP IF THERE IB AN ERROR AMD PRINT MESSAGE
[
IF{IERR.E®B.3) BO 7O 50
IF{IERR.EB. 2} GO TO &0
IF{IERR.E@. 1) BO TO 70
Cs
C# FER ACRE CALCULATIONS OF BASAGL AREA, BUADRATIC HEAN DEH AND
C# MUMBER OF TREEE BY SPECIES FOR LIVE TREES
s
18 po 20 J=1,31
Ha{Jdi=0,
BEHZ{d)=0.
TRACRE(J)=0.
20 CONTINUE
BATOT=0.
GnToT=0.
TRTGT=0.
DO 30 K=1,NT
IF{ISTATI(K).NE 1Y BO 7O 30
L=I8FG{K}
BA{LI=BA{LY + 005454« DBH{KI#DBH (K} #TRFAC(K)
BEHZ(Li=DBHZ{L}+DBH{K) #DBH{K} #TRFAD (K}
TRACRE{L)=TRACRE(L} + TRFAC (K}
GoTOT=0DTOT+DBH{K) *DBH{K}*TRFAL (K}
30 COMTINUE
C#
C# CALCULATE BITE IMDEY FOR EACH SPECIES GROUP {(BASE YEAR OHMHLY)
Cx
IF{IP.EQ.O) LALL BRPSI(SI,BS,5PEL)
C#
B 33 L=1,31 i
IF{THACRE{(L).EB.0.) BO TO 335
BATOT=BATOT + BA{L)
THTOT=TRTOT + TRACDRE{L}
GHEAND (L) =S8RT{DEHZ (L1 /TRACRE(L}))
33 CONTINUE
GDTOT=58RT(EDTOT/TRTON
o
O¥ HEIGHT,BIOMASS,AND STEM VOLUME CALCULATIONS
DO 40 I=1,31
BIOMAB(I} =0,
VOLUKE (T} =00,
44 CONTINUE
BIGTOT=0,
YOLTET=0,
DO 42 I=1,NT
IF{ISTAT(IY.NE 1Y GO TO 42
J=IGPE(I}
CEEEFFRIEEF TR R B EFF R R F R R E R R R R AR F SRS FFFE SR F S H S S FHFFE R H A SRR R R F B E R 5%
Cs
C# CALCULATE TOTAL TREE HEIGHT




e}

L# HETBHT EBUATION FROW EK, ET. &L. 1982
C# {GEE LITERATURE BITED!

s

N i e e I eI sy I T

L

s CalL.CULATE SOFTWOOD BIOHASS

C# ADAFTED FROM AN EQUATION FUOR JALCE PIME GIVEW BY

£s GREEN D. C. AND B, F, BRIGAL (1978}

T

PEFFEFEEEFEFF R F R E I FFFFFERE BRI F R R R FRRFFRRFFAFFF R R F R AR ERERBEEFHEESF

IFCISPE(I) . LE IO ORVIGPG{I).ER.27) THEH
BIOHABE=0, 26745906 (DBH{T 1 #%2, 0394284
H #{HT(I)#%0, 660845531 #TRFACLT)

ELGE

I Iy s Yy s I s s s s T s T IS
L%

C# CALCULATE HARDWOOD BIOMASS

Cx ADAPTED FORM AND EBQUATION FOR ASBPEN GIVEH BY

C# SCHLAEGAL, B. E. (1975}

C*

R s I Iy s i R it

BIOHASE=0, 089199+ (DBH{L}#%1. 97992}
i #{HT{I)#%0,98996) «TRFAC (D)
ENDIF

CH SRR FF S F S F RS F SR HF R RN R R RN R AR H AR AR AR AR R RS LSRR RS R FHEF SRR E R R R ES
L*

C# CORRECTION FACTOR

C# MOTE: BIOMASS VALUES ARE FOR DRY WEIGHT IN LBS ABOVE
L# 4 0.3 FOOT STUWP; INWCLUDEE STEM AND BRANCH WOOD
C# AND BARK. VALUES FOR THESE TWO SPECIES ARE

C# REFRESEMTATIVE OF VALUES FOR OTHER SPECIES IN

C# THE HARDWOOD AND SOFTWOO0D CATEBORIES.

C#

R Y T I i s

i

I0MAS{J) + AMAXI{BIOMABEsLFALD

BIOHAS(])= 1) ,0.0)
CREEXVFEIFLFFEEFFERFFIEFFFRF I FF RN F LS FFEFF R AT F R LR FE R F A AR EREEFREERRF
L%

L+ CALCULATE TOTAL STEM AND WOOD VOLUME

C# YOLUME EGUATION ADAPTED FROM BEVORKIANTI, §. R. AND

C* L. P. OLSEN (1955} AND MODIFIED FOR TREES LESS THAN

C# 30 FEET BY ALAN R. EEK.

O

CEARFEEFEFERFHEF R I FEFHEF RSB RS FFFFAFFHEF IS F U I FER R F R LG EFHRLF LRI ERE

%



FORM=0.42
TFIHTITIY.LLT. 30, ) FORM=0,42 + {30. - HT{I})#0,006
VOLUME{J}=VOLUME{(d) + FORMsHT{I)#{,005454+0BR{1#DBHIL]

i #TRFAC{IN
432 CONTINUE
rs
C# CALCULATE TOTAL BIDMASE ANMD VOLUHWE FOR FLOT
%
BG 45 J=1,31
IF{TRACRE{J: . ER. 0.} B0 TO 45
BIOTOT=RIOTOT + BIOMAS(I
VOLTOT=VOLTOT + VOLUME(D)
45 CORTINUE ‘
L#
L# CALCULATE MUMBER OF LIVE TREES IN EACH DIAMETER CLASSH
s
DO 46 K=1,25
DOLASE (K =0,
46 CONTINUE
RO 47 L=1,H7
IF{ISTATILY.NE. 1} B0 TO 47
IF{DRH{L}.LE.0.95) GO 7O 47
IDIA=IFIE ({DBHILY~0.93) /(80,1 %{(24, 9999999 +1.)
DOLASS{IDIA)=DOLASB(IDIAY + TRFADI(L)
47 CONTIHUE
£
C# FRIMT DUTPUT
C#
TIRE=0
IF{IP.BT.0 TIME=PERLBTHIIM
YRPROJ=YRB+TIHE
CaLL OUTRUT (BHMEAND,BDTOT,TRACRE,BA,TRTOT,BATOT,YRPROJ,
1 BIOMAS,BIOTOT,VOLUME,VOLTOT, IDNG,ABE,YRE,
2 BCLASS)
o*
IF{IF.ERQ. Q) BO 7O 13
IF{IFP.LT.PROJPERY GO TO 135
B0 10 5
¥
Lx PRINT ERRDOR MESSARES RESULTING FROM GROW FROCESSING
C#

30 WRITE (4,55}

55 FORMAT ("1 ,"THERE IS5 AN ILLEBAL SPECIES GROUP CODE.™)

G0 70 3

WRITE{&,63)

FORMAT( 17,"NT IS LESS THAM 1 OR THERE ARE NO LIVE TREES.")
60 T4 3

70 WRITE(A,73)

73 FORMAT('1',"NYRE I5 LEGS THAN 1."}

e O
[ B

50 10 5
L*
3% 5TOF
END



SUBROUTINE BRPSIISI,BA,SPEI}

CE#54 55558 FROGRAM IDENTIFICATION
¥
C# SUBROUTINE GRPSI COMPUTES SITE INDICES FOR EACH SPECIES BROUP
C# I THE PLOT. GSITE INDEY EBUATIONS ARE FROM CARMEAN, HW. H.
L AND A. VABILESKEY (1971) AND CARMEAN, W. H. (1979},
C#
L
CEses SIMPLE VARIABLES
193
L BAMAY = MAYXIHUW SPECIES GROUF BAGSAL AREA
s I5PEMY = SPECIES GROUF HAVING THE HAXIMUM BASAL AREA
¥ 81 = FLOT BITE INDEY
¥
T L ARRAY VARIABLES
C#
C# EA = BABAL AREQ PER ACRE OF TREES BY SPECIES BROUP
C# Gia-51 = COEFFICIENTS FOR COWFUTING SPECIES CODE SITE INDEX
L FROM FLOT (MAJOR BSPECIES) SITE INDEX
Cx 8PS1 = SPECIES GROUF SITE IHWDEX
Cx
CEEXEFEEER INITIALIZATION BLOCK
C#
REA&L Ba{31}
REAL BAMAY
REAL 80,61
INTEBER ISFPBHE
REAL 51
REAL SPSI{31L)
COMMON /BLEL/ CFAC(31),B1{(31),B2(31},B3(31),B4(31}),BAI31),
BOIZL,313,6B1(31,31
C¥
CHEXXREEEEH EXECUTION BLOCK
C#
Cx SET ALL GROUP SITE INDICES TO ZERD
%
B0 10 I=1,31
SPSI{II=0,0
13 CONTINUE
[
L* FIND SPECIES GROUP WITH MAXIWUM BASAL AREA
C#
I5PEME=1
BAMAX=BA(1}
5O 20 J=2,31
IF(BA{J} . BT.BAMAX) THEN
I5FEME=J
BAMAY=BA{J)
ENDIF
20 CONTINUE
C#
C¥ ASEIGM PLOT BITE IMDEX TO SPECIES GROUP WITH MAXIMUM BASAL AREA
L# AND CALCULATE SPECIES GROUP SITE INWDICES ONW BASIS OF PLOT BITE
C¥ INDEX, BEY SROUF SITE INDEX ERUAL TO PLOT SITE INDEY FOR SPECIES



C¥#  GROUPS WITHOUT SITE INDEX COEFFICIENTS
C#
SPSI{ISPEHY) =51
DO 30 K=1,31
IF(SPSI{K) . LE.O.O)
1 SPEI(K)=BO(K,ISPBHX) + G1(K,ISPGMY}#5I
IF(BPST{K).LT.0.0001) SPSI(K)=5I
30 CONTINUE
RETURN
END

-
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SUBROUTINE OQUTPUT{OMEAND,GDTOT,TRACRE,BA,TRTOT,BATOT,YRPROJ,

i

5
CreEsesssss
C#
L#

C#

C#

C#

%

C#

C#
CrEes
s

C#

L#

L%

Cs

C#

C#

C#
Ce¥es
CF

C#

s
IR ET)
C#

C#
L
L
g

BIOHMAS,BIOTOT, VOLUME,VOLTOT, IDND,ABE,YRE,
BCLAGE)
PROGRAM IDENTIFICATION

SUBROUTINE OUTPUT PRINTS FLOT SUMMARIES

YREROS
VOLTOY

Bé&

BIOHAS
DELARE
GHEAND
TRALRE
VOLUNE

TA&PESL

INTEGER
REAL
REAL
REAL
REAL
REAL
INTEGER
REAL
REAL
REAL
REAL
REAL
REAL
INTEBER
INTEBER

[ I

Hou

H

SIMPLE VARIAHLES

INITIAL AGE OF STAND

TOTAL PER ACRE TREE BABAL AREA OF PLOT
TOTAL PER ACRE TREE RIOMASS

PLOT IDENTIFICATION WUMHBER

MUMBER 0F TREES OW PLOTY

TGTAL GQUADRATILC MEAN DEH

TOTAL MUMBER OF TREES FER ACRE IM PLOT
BASE YEAR (S8TART) OF PROJECTION

YEAR OF FROJECTION

TOTAL PER ACRE STEM VOLUME OF TREES
ARRAY VARIABLES

BAGAL AREA PER ACRE OF TREEES BYECIES GROUF
TREE BIDMASS PER ACRE BY SPECIES GROUF

NUMBER OF LIVE TREEE IN EACH 2* DIAMETER CLASS
BUADRATIC MEAN DEH BY SPECIES GROUF

NFUT/DUTPUT FILES

[

LINE PRINTER OUTRUT FILE

INITIALIZATION BLOCK

ABE

BA{ZL}
BATOT
BIOMAB{IL)
BIOTOY
DCLABS {25}
1DNO

g07T07T
BHEAND (31}
TRACRE (31}
TRTOT
YaLTaT
VOLURE(SLD?
YRE

YRPROJ

FRINT THE RUN TITLE AND TABLE HEADER



WRITE(4,5) IDNO,ABE,YRE
3 OFORMAT( 17, "Dlﬁi ID MO.= ",I53,3X,"INITIAL AGE 0OF STAND= *,14,3¥,"B
1ASE YEAR= ",1I5}
WRITE{A,7) YRFROJ
7 FORMAT(/7/" YEAR = ¥,14)
WRITE(H,%)
7 FORMAT(/" SPECIES®,BY,"RUADRATIC® ,BY,"TREESY,BY,"BASAL AREA",BY,
i THIOMABE", 7Y, "VOLUME™)
WHITE(6,10}
10 FORMAT(2Y,"CODEY, 10X, "MEAN DEHY,4Y,"PER ACRE",BYX,"PER ACRE",8%

i *FER ALRE",&6X,"PER ALRE™)

13
DO 20 I=1,31
IF (BA(I}.LT..000013160 TGO 20
WRITE{4,15) I,BHEAND(I},TRACRE(I},BA{I},BIOMAS(I} VOLUNE(D)
15 FORMAT(' *,3%,12,10%,F&.1,11%,F6.1,10%,Fé6.1,7%,F9.1,6% F8.1}
20 CONTINUE
%

WRITE{A,30]

0 TRTOT,BATOT,BIOTOY,VOLTOY
30 FORMATI(® A

I:S‘ 4E FA. L, L, FAL, 10X, FA. L, 7X FT. 1, 4X,FB. 1}

ETURHN
END

]

0%



COEFFICIENTS ADDED TO THE BLOCK DATA SUBPROGRAM OF GROM

CRFE I F R R R R E RSP RS F SR FF R R HF AR5 R BLOCYE DATA AROVE THIS POINT ARE
C# DATA FOR THE BGROW ROUTINE, BELOW
C# ARE DATA FOR THE RUNGROW PROGRAMN
C¥
C# BIOHASS COEFFICIENTS
C#
DATA CFAC/
C 1.000, 1.070, 0.814, 0.930, 0.837, 0.930, 1.232, 0.771,
C 0.930, 0.930, 1.289, 1.053, 1.658, 1.421, 1.316, 1.632,
£ 0.974, 1.421, 1.579, 1.789, 1.658, 1.458, 1.316, 1.032&,
C 1.000, i.447, 1,070, 1.000, 1.000, 1,314, 1.000/
[ 3
C#  HEIGHT EGUATION COEFFICIENTS
C#
DATA (B1{I),B2(1),B3(I),B4{1),B5(1),BA{1},I=1,31)/
C 2&?34E+ﬁ4,.12??ZE+QQ,.Eﬁﬁ§GE+ﬁ1,,Eﬁ854E+QQ,.?7??2E+0v3.iE?QEE+uG
C,.36B51E+02,.82980E-01,, 10000E+01,, 10000E-04,, 43884E+00, . 1B231E+00
C,.16281E+02,.86211E-01,. 10000E+01,.146220E+00, . 868336400, . 23314E+00
C,.31957E+02,. 1851 1E+00,. 17020E+01,, 00000E+00, . 4894TE+00, . 14200E+00
C,.14308E+02,.19894E+00,. 14195E+01,. 23349E+00, . 7T6878E+00, . 12399E+00
,.20038E+02,, 189B1E+00,. 12909E+01,. 178346400, . 573436400, . 10159E+00
C,.13620E+02,,24255E+00,. 12085E+01,. 2583 1E+00,, 681286400, , 10771E+00
C,.82079E+01,.19672E+00,, 131126401, . 33978E+00,. 741 73E+00, . 11464E+00
C,.53117E+01,,10357E400,. 10000E+01,. 68454E+00,. 71410E+00, . 00000E+00
C,.16934E+02,. 12972E+00,. 10000E+01, . 20854E400, ., 77792E+00, . 129026400
£,.11291E+02,.25250E+00, . 154846E+01,, 357 11E+00, . 7S060E+00, . 48588E-01
C,.13625E+02,.2B668E+00,. 16124E+01,.30651E+00,. 10292E+01,.74605E-01

C,.69572E+01,.
C,.4B600E+01,,
£,.845380E+01,,
£,.71B33E+01,.,

B4E+00, . 1OO00E+01, . 4B640E+00, .
PSE400,. 142876401, . 401156400, .

7
7
7
1
76954E400,.16175E-01
5 B
TE+00,.19602E+01, . J4894E+00,.8
gz
) 7
8
H

z
9
ZEFE+00,  12403E4+00
} FIFEH0G, 125948400
4E+00, 14417E+01, . 3BBB4E+00,, 821

C,.53428E+01,. FE+00, 1B6T77E+OL, . 49589E+00, . 741
L,.53416E+01,.23 4E+0$,.11”*?5+ﬁ1,.541?4E+ﬁ&,, A4GE+0G,  63T14E-0
£, .BI782E+01,,27316E+00,, 172530E+01,, 3B694E+00, 822 E*ﬂu,.léﬁé?Eéﬁﬁ
E,.?h;,85+01,,223v85+ﬁu,.1&0&9E+v1,.31, SEH00, . BI560E+00, . 13448E400
C,.6&6B44E+01, 1G000E+01, . 4397 :E+Jﬁ?.829a¢E*Uu,.1”8065+uﬂ
E,.98011E+01,.. SOOGIE+0L, (BEAZAESOD, (HASITEFOD,  FEFETE-OL
0,.61034E+01,., iﬁﬁ@0E+G1,,44?ESE+Gﬁ,.1Qk¢?E+01,.1451NE*“H

STE+00, . 11411E+00
HFE+00, , SE409E-01

[ I OO S B SV S I L

b L o] ed e

Ba

'Q

C,.55386E+01,.226 10000E+01, 44918E+00, . 72456E+00, . 11782E+00
C,.44301E+01,.235 13380E+01,.47370E+00, . 73385E+00, . 82279E-01
C,.72773E+01,.227: LOO00E+01, . A1179E+00,, 764986400, . 11044E+400
£,.44301E+01,.235 1338GE+01,. 47370E+00,. 733856400, 82279E~01
C,.44301E+01,.235 133IB0E+01,.47370E+00, ., 733856400, . B2279E-01
£,.44301E+01,.235 1I3BOE+01,. 47370E+00,. 733856400, . 82279E-01
C,.68301E+01,.2354 aE+ﬁﬁ L13IBOE+01,.47370E+00,. 733856400, . 82279E-01
C,.64301E+01,,23545E+00,. 133B0E+01,. 473705400, . 73385E+00, . 82279E-01
i
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APPENDIX B.1: Sample CONVERT File.

The sample input file LIST1, given below, contains the
information for three species: yellow birch, basswood and
hard maples. These are coded (according to the U.S.D.A.
Forest Service, Forest Survéy coding system) as 27, 382, and
465, respectively. APPENDIX C 1lists the species group
codes used by GROW (Brand, 1982). Consequently, for this
sample run, CONVERT must contain at least three records to

map the Forest Survey code 27 to the GROW code 16, etc.

SAMPLE INPUT FILE.

Record Definition of input fields

1) 465 18 Correspondence of species codes.

2) 382 17 Free format:
3) 27 16 LIST1 input code, GROW code.




APPENDIX B.2:

Sample LIST1 File.

Record

Definition of input fields

1)

0

3 10 20 30

Run _options.

Free format.

Variables: Values:
Dummy 0
No. projections 3
Yrs., to 1st proj. 10
Yrs. to 2nd proj. 20
L Yrs. to 3rd proj. 30 1
2) 24 27 1 5 069N 21W 2 1984 15 91 10 60. 1421, 5
Plot record.
FORMAT(I5,19X,I15,6X,I4,F4.0,6X,I5)
Variables: Values:
Plot number 24
Base year 1984
Stand age 10
Site index 60
i Number of trees 5
3) 465 3.0 100 Tree records (five trees in this example)
) 27 4.2 200 Free format. )
5) 382 6.0 800 Variablesl/: Valuesg/:
6) 382 4.0 20 Species 465
7) 27 2.4 10 Diameter 3.0
X Tree factor 100
l/ For each tree
2/ '

For

the first tree.
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SPECIES
£one

ié

i7

18
ALL BPECIES

PLOT 1D Hb.=

APPENDIY B.3:

24 INITIAL

BUARRATIC TREES

HEAM  DBH PEF ACRE
4.1 218,49
LR 870.0
K 04,4
5.5 1136.4

AGE OF STAND=

BE-3

Sample Run Output,

1§  BASE YEAR=

24 IMITIAL ABE OF STAND= 10 BASE YESR=
HUADRATIC THEES BASAL ARER
HEARN DBH PER ACRE PER ALRE

4.6 148.3 16.9

6.7 730.8 179.8

3.3 s8.7 §.G

6.2 947.8 0.7

24 INITIAL ABE OF 5T78MD=

GUADRATIC TREES

HEAN DBH PER ACRE
4.9 99.9
i.4 £59.7
3.5 49.2
6.9 808, 8

BUBRDRATIC TREER

HEAN DBH PER &CRE
5.3 44,9
7.9 602,10
3.7 365
7.5 703,58

EASAL BRER
PER ACRE
13,3
i94.8

3.3

2413

FASAL AREA
PER ACRE
3.2

1784

BIOHRSE
PER ACRE
20098,
114738,

1578,
138335.9

[ B S R ]

1984

BIDHABS
PeR aCRE
18537.8
180023, 4
3196.3
1618377

1984

BIDHASE
PER ALRE
15485.5
159633.3
27518
177870.4

BIOHASS

VOLUKE

PER ACRE
3i4.2
3991.9
41,3
4147.4

YOLUHE
PER ACRE
I
4561.6
32.9
48761

YOLUKME
PER éi?t



APPENDIX C: Species Group Codes Used by GROW.

Code Species

1 Jack Pine

2 Red Pine

3 White Pine

y White Spruce

5 Balsam Fir

6 Black Spruce

7 Tamarack

8 Northern White-Cedar
9 Hemlock

10 Other Softwoods
11 Black Ash

12 Cottonwood

13 Silver Maple

14 Red Maple

15 Elm

16 Yellow Birch

17 Basswood

18 Hard Maples

19 White Ash

20 White Oak
21 Northern Red Oak
22 Other Red Oaks
23 Hickories
24 Bigtooth Aspen
25 Quaking Aspen

26 Paper Birch

27 Red Pine Plantation
28 Not Used
29 Not Used

Other Commercial Hardwoods
Noncommercial

ww
- O



