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Therz are severe] possible ways 1w develdp tree growth
models, depending on lhe objectives of the user and the
desired end product. One popular approach invelves
designing optimal increment equations, which can then bhe
resenled with environmental modifien s o areive st predictied
“petual” growt The gup models (Botkin et al 1972,
Shugart and Waest 1977, Pastor and Pest 1986) are classic
examples of this strutegy. While the pap modsl oprmal
Inerement functions have & number of conceptual prohlems,
the cmpirically grounded Potentinl Relative Inorement (PRI
approach to optimal growth modeling offers o reasonable
solution and avoids the maor wesknesses of ather designs
(Bragg 2001, D.C. Bragg, wapublished manuscript), This
article degeribes the software wused (o derive PRI growih
migdels from the USDA Forest Scrvice's Easiwide Forest
Inventary Datn Base (EFIDB).

Accessing the Inventory Information

Forty-eightstates have {heir Forest Inventory and Analysis
(FLA) records nvailoble for public use (only Alaska amd
Hewnii nre ahsent], OF those states with fnventories, 37 are
incorporated inthe EFIDB. The EFIDB wasa logical ehoice
for this analysis because of the broad extent and speeies

Mo The witlsr cun be reiched at Phare: (R0} 387 2064 ear. 18 Fas;
ET I6T- 1164 E-oalls b g o Fied s, Thionbos ot frflosng
formoking shiswork possitie: Duve Roberts (Lleak Sinte Univessity i
Tom Crow (LISTIA Forest Servies Nowh Ceatral Ressarch Stagion ),
T Ejoldin (USOA Fores Sendice Soatlem Research Soio ), aml
thee LISIIA Fenest Serviie s Foest Enveinory anid Analysi Program,
Norih Uapiral Researcl) Stdhon, and Sourlern Research Swtion. The
comments of N Guidin, Boris foile (University of Arkunsan m
Momticellu) Digve Lusien {University of Missoun of Columbiha), dnd
o peviewers helped improve tels artlale, Artlele recelved T 19,
200, mceepted Ccniber 10, 2000 This arthele wis writto by a 1S,
Crovernmeny employoe snd bs thesafure i the pulslic doomain.

214 SIAF 26040 20032

representation found in this nventory [see Hansen o al
(1992} for information on the sampling protacols and daia
availability], Thisdatabase can be retrieved cither by ordering
n CL-ROM from the FIA program [(865) $62-2000] or by
contudmg the author [(R700 367-3464. ext. 18], The most
efficient way to download all necessary EFIDH wventory
aata is Wy select the seif-extacting * EXE file, save thiston
hard drive, and then open the file locally.

Both plot ( EFIDB record type 200 and tree (EFIDB record
type 300 data sre needed for the development of the PRI
models, These datu are Toumd in separite commus-delimited
ASCI files and sre denoted by o two-letter <tate code and file
type indicator, For example, the EFIDB plot dain for Arkan-
sas (AR are found o the fle ARPLOT.CSV and the mdi-
widual tree datm ace [ound (0 ARTREE.CSY. For siyies with
mulelple: tnventories, o two-diglt inventory dute is added
ieg.. MIPLOTR0.CSV repiesents thi plot Jdotn for the 1980
remeasurement of Michigan). Due wo shight formarting depar-
tures, Maine's EFIDB inventory must be modified o work
with the current PRI sofrware. The differences between the
EFITYE and the Westwide Forest Inventory Dt Base and the
newer Forest Inventory and Analysis Data Base are slpnifi-
cant enough to reguire additional software development
While this arficle assumes the use of EFIDB, any other
inventory contaiming the requisite mensurational informa-
o conld also be examined i formated properly.

Program Overviews

Six files are necessary for PRI data extraction using
versicn 200 ol the PRI software:

= RGREXE (combimes plot and mndividual tree data files
and writes qualified trees to an ASCH fike (* RGR ) that s
redd by the nexl program)




« RUOR _DEF.CSV (3 commu-delimited ASCIH file
contaimng RR progrom defaulis)

= FIA_SPP.CSV (pcomma-delimited ASCH file containing
FLA species codes ind common and scientific names)

*  MAXARLEXE (selects the highest ARI values from the
= RGR output files, sorts them by size class, and writes the
results to an ASCT fle)

= ARl DEF.CSV (acomma-delinited ASCI filecontaining
MAXARS program delinilts)

» README.TXT (ASCII-based help file)

All of the *.C8V {iles can be modified us long as their
formatting does nol chiange. Allermg defoult values is the
only way to costomize the RGN ond MAXAR] softeare.
These programs are designed to match plot ond free datn
together, sift through the individual trees to find ¢ligibie
records, resort too select only the highest performing
mdividuads (by size class), and generate 8 maximum ARI
st for later post-processing and model fitting. Program
performance will vary by the capability of the comgputer, the
size of the input files, and how many individuals ofa given
species are extracted. It usually took less than a minute to
sort and merge 2 1o 5 MB plot data files with their
corresponding 30 1o 35 MB iree files and then wrile an
output file of mote than 20,000 records on o 500 MHz
Pentium [T personal computer with 384 MB of RAM.

Receiving and Installing the Necessary Files

A sellextrzoting file contwimng the compressad files
needed o perform PRI can be downloaded from the Internet
ats www,aew fy, fed s faSdownloads, oo or by conticting
the author. This file (2P FPREXE) can be run from o
command prompt, the *Run’ option in the Windows Stan
Menu, Windows Explorer, or sny DOS shell that allows
fior program execution. When run in Windows, an eption
window opens 0 direct the installaton (default install
dirgetory = CAPRIZ_01e\), with all necessary files except
the EFIDEB data (downloaded separately) placed into this
folder. Those unfamiliar with the aperation ol #x8 and
MAXAR! should read the help file (README.TXT) before
running the progrms.

Using RGR

There 15 I necessary progression o the PRI derivation
process, in which a *ROR file must be produced in RGR
before MAXARICan be mun, RGR can beexecuted fromta DOS
command prompt or in Windowe via o DOS shell; Once
inifiated, RGR loads program defaulis from RGE._DEF.CSY,
The delmili file must be inilie same folder ps RER, ollerwise
the program will nid execute. The first ling of the
ROE_DEF.CSV fife pre column headers woonid in the imes-
pretation of the output (Table 1), including o date 1o signily
when ihe losi modification of this fle oceoreed.
MIN_ OLD_DBH is the mnimurm “old” dismeter ol brogst
height (dbh) from the EFIDB, While MIN_OLD_DBH can
be set from 10w WK Gunits, seiting this value wo high witl
result in the exclusion of otherwise legitimute records.
MIN_RP s the minimum eligible remeasurement period (in
wears), below which individuals will not be ingluded, Onee
agein, while MIN_RP can be set from 1.0 to 20,0 yr. sctting
MIN_RPwohigh may ilso exclude uselinl records | most F1A
remeasurcment intervals are between 5 und 15 yeb A unit
conversion factor can be included (LINITS]) 1o prodoce En-
glish or matne resualis, s shown in Table | RGR déefmlte m
English units (UNTTS = E), 50 (0 change @ mene units [ofr
dish (cim) and basal ares-{n e, set TNTTS 1o *M°, The et
set ol parpmeters permil record clissification by environ
mental chamotenstics. EFIDE plot fles inelude information
on slope, aspect, and physiographic closs. Table | provides
o example in which all possible records are ncluded (sec
Hansenet al. (1992) for eovironmental deta codes), however,
it would be possible to include only those with dry
(MIN_PHYSIO =3, MAX PHYSIO = 4) scutherly aspects
(MIN_ASPECT =90, MAX_ASPECT = 270) mnging In
slope from 10w 20% (MIN_SLOPE = 10, MAX_SLOPE =
200, The final vanable in the defauli file is o time adjustneen
(invriforthe fitted models. When PERIOD = 1.0, the models
are dexigned o yield aonual optimal growth. IFPERIOD =
5.0 then the PRI models predict 5 yr fperiodic) optimal
increment,

Adter definlls are londed, an iniiml sniry sersen appeirs
(Figure | pamdthe following critical informetion is sequested:
plot duts filename, tree data Hlename, and numberof speoios
to gxtract from the iventory, Plotand tree files from non-
EFIDB spurces muost have the same style of headers and

Tabla 1. Example AGA_DEF.CSV comtent (in diffarent font), formatting requirements, and varlable imitations.

Yarinhle Example valoes Units Varmble type  Minsmium Maximum
MIN_OLD_DBH 10 (Gmorin)  Real (0 1000 1
MIN_RP i ¥F Heal 1.0 ]
LINITS | Enphish/metric’ Chitscter - —
MIN SLOPE 0 b Tritegar ] 99
MAX_SLOPE ) % Infeyer It ay
MIN_ASPECT 0 Degrees Integer 0 360
MAX ASPECT 360 Degrees Integer ] 360
MIN_PHYSIO 3 - Tndeger 3 7
MAX_PHYSIO 7 Inieger 3 7
PERICGO 1.4 Beal E 200

T Whon English wiiin are ised, dbb are in mches and sl ares s in Qs shilemeric i nsime da venes e i eelimessss ani sl ares s in ol

SIAF 26043 2002 18




o i - e e e
- RGR. »2.M ™
e e e W W e e e e e el e T e el g

Capturing progran default

Floaoe entor thoe e of the EFIDB plat file... >> ARPLOT .

41--.1.|rt e ing ] loit

]"'|l‘_ e enter the nams of the EFIDB File ... >» ARTREE

Captur ing trees

Flease entor the nuriber ol

Baginning F processing for each unigue File...

3“’_";'.1.:] EE FILE MUMBER 1
Please enter tha EFIDB ! i iea code (LIST B>..

Flgure 1. Opéning screen of FGER iversion 201}, The RGE program can be sxecuted from elther DOS or Windows, but generates results
in ASCIH taxt format anly. This example considers three species from the Arkanzas EFIDE.

mumbir ot columns following the same fecmatting as foond i edmmo-dalimited 1ile (FIA_SPP.CSV) thit ean be
with the EFTDH files [see pages b and 19 i Hansen of al annotited 17 new spiecies are added (approprinte formsty
(19923], RGR allows the userto select the number of species must be followed) Press the 'ENTER® key o continue
forunalysid. At least one speeies must be chosen, but no sgrolling through the species code options, or press “E o
mire thari 999 can be pan in any single bitch. RER then exit, Afterthe species code hng been selected, the user'is
prompis for the FIA species code [see Appendix 5, Tahle n prompied lor an output file nnme (Figure 3)0 Up 1o 8B
(pages 44 w8 in Hansen etal, ( 1992)]. If you are uncertain characters can be entered (no Tilename cxtensmons [re
nd to which species code to use, entering a ‘0" at this time necessaty—the progriom auwtomatically assigns *.RGR) A
birings ap o listimg of codes by common and sclentific name stand oripin filier code to distingoish betweon stand types
(Figure 2). All currently valid EFTDR codes nre stored in (1= tintural stands only; 2 = plantations omlyi 3 = bath

[ELEAPRIZ_MEARGR. exe

EFIDE CODE COHMOM MAME IENTIFIC NAHE?

o WHITE-CED AMAECYT : THYOID
¢ JUNT PERUS )
MOUMTA [N_JUMI PE ' OPULORUN

CP1CER

i
FINE <PINU
PINE <FINU

¢LENTER>> FOR MORE CHMOICES OR TYPE

Figure 2. Specles code aption screen in AGH, obtained by entering & 'D' in the ERDE spedes code query in the appropate BGA prompt
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Figura 3. Species designation screen in AGH. Onee the species, output file names, and stand origin filter code has baen entared, the

program will ask for verification of this data

| ;4|'||r|'||.||'|hu| stand=s) can then bechosen to SeqTEEnle
by the onpgin of the grawine stock

Alier the specien code, cutput filename, and stund §ilter
eodes hisve beeh entered forall speocies, o seroen nppenrs tha
pllows the user o venfy their chotwoes before processing
(Figure 47, Each species s oadisphivetd by s species code,
stand filter code; commien bame, amd output Tile mame
everything is satisfactory, HGR then beging sorting the plot

and tree dom o fnd ehoible recornids (Figure 5). For an
individeal record o be considered . for melusion, o mist

EHROR
STRND

represent m Hive tree of the commeat species il show osibive
erowih. As dach species is coppleted, & messige Apponrs
indicating how mony villd individuals are Jocated. 1f no
individunls of 4 prverspeciesire found, o messaes mdicaling
this 15 displayed instesd. Esch specios ts wretten, fom mmgque
ettt ibe [ Falve 25 esactly fomatted o be the mput file for
thie second unalyels program, AAXARS

Some useful summiry information can be found in the
ROGHR output file. Table 2 provides o partial outpur file (anly
1) of {he 6,933 reconds wene teluded), Thie header of ssich

QUTPUT

UTFUT FlLE

TEONK . RGR

SPECIES CODE

"LIGARTE i
| BOTH

Figure 4 Input eanfirmation seresn in RGH W the information provided in this moduls is seceptable, AGH prooeeds in ts data extrection
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- CAPHIZ. MEVRGR exe

acting plot and speciez data...

For speciles i . HORT LEARF _PINE <PINUS INATA
FORIMD 6933 i > OF SPECIEE CODE =

For spocies 3 ORLOLLY _FIME
FOUND 17 TRE > OF EPECIER

peciez: BEZ 3
UHD GEET THET

PROGRAM R FIHISHED? ¢

D ———
Figures Aralysis processing screéen of KGR, This soroon reports the progress apd suscess of BGH in analyzing the EFIDE files. The BGF
prckgram. exits once the complete sat of designated species hee benn considerod

* ROR file comtains statistivs oo e pecords extrieied for EFTDE stie code ISTATE), unn (UNIT), county (CNTY ),
ench file, including the number ofsamples takeni{ W}, minimunm ond smnd origin codes (FC), an arbitrary trée fumber
old dbk -'\"‘NI_”HH;I. BVRLIgee old dbh (ANG [XEBH I, |ﬁ[_:\-!’f“‘_[{p_._]hh:-_1]||,-_'|-|l'_|,-|||||~1_'||l|'|'||. el |]_[:I[j‘|!|_d::1]-_lll
i old dbh A MA K BBHY, and standaord devintion of the currenl s enLory (CUR-DBH), the inventorw
the old dbhs (STDEV ), ax well us which rcassrenent dnits femensurement period (REM_PER, in i), actunl relaiive
are wied (metoie or English)y. Every *RGR flle eantains tncrement (AR, EFIDB ownership (OWNER), national
colummi indicating the species gampled (SPECTES), the foresf codes (NATL_FOR) plot basal area (PLOT_BAY,

Tatde 2, Esampie of a partial RGR owtput file showing only the first 20 records sxtrscted from the Arkansas EFIDR lor shortieaf
pine | Finug echinata, species code = 110)

INPUT PLOTTILE SAMI * ARFLOTTASY N = 6933 UNITS = METHRIC
INFUT TREE FILE X AME ARTHEE.CSY MIN_DBH e |
CLUTPLT PILE NAME »> SHETLEAT RGE G T =142 STOEV = |49
SPECIES DODE AND COMMON MAME = L0 SHORTLEAF_PIME MAX DEH 0.
SER STATE UNIT ONTY Fi NUM ODEH CDEH REMP AR OWN  NFOR  PHA SLOPE ASE  PHYS
11 5 i ] i 6 57 T B 7Y 1 T ] i24 il 6 1
11 5 3 d | P I8 K5 ha U N | 2l ] Hi i Jad 3
110 5 1 3 | | £ ) AR p- ELCE] RS 21 i 4.3 i ) =
LG 5 i 3 | 1 .10 ¥ | o1 i K67 T n k] 1l 0

1IN ] 1 3 | L 4 0 491) L i 1] 179 ( ] .
1 3 1 | h .4 $E7 Lt CRAR] ey T 1 17.9 i i 3
] 5 i | 3% I3 6.1 s 70 ) 7.9 { 1 i
11 ] i | i 17 1.0 60 Dol eRy 1) i i 3 an 2
T :, 1 1} 2265 el ] I 5 120 .
1 5 i} i | 4] [T 368 il ] bW B 120 5
1 z -1 1 i N F = i il 241 13 (1] 5
110 5 b { | 2 DULIES 20 1] 8. | ] ] 5
1] X ] (.30 25 M ] ] 1 0 -]
TN ] 5 & A SET 2n i 248 1] 1] .|
I = 1 I3 (La] 4] e | i i i} vl -]
(A B 1 1 I (01547 H 0 3 n i i
J L & 3 i I3 L6 i 5
(AL x H 1 [ | = 1T i 5
(R 2 1 3 | 19 0055 (] -]
11 5 E i | pil| LI FRfER i 8]

i 1 & WTY = FIA £
W AN
{117 (e WA F
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Captiring program defaults.

enter the number of

FILE &
ter the i AR ...
ter the i ] | L File

g =, RGR ddat h
culating HE OUuEPUE . .

Ri- - output File.

file nu
0

utput File

Figure §. Introductory and processing scroen in MAXAR! lversion 2.01). This program sslects the highest actual relative incremants in

gach dismeter class and writes tham ta b seporate ASCH file

slope percent (SLOPLE), and aspect (ASPECT, in degrees),
and an EFIDB physiographic code (PHY 500, All that is
needed. to perform the PRI analyss gre the OLD_FEH,
CUR_DBH. REM_PER, and AR columns

Using MAXART

Cimpoe smitiuted {Fipure &), MR reguires the number ol
® R Nles (o exmmse (Horee i this examipled, the oopat ke
name (using the * ROE extens:on ), and the ouiput file mume
fneliding extension), MAXARS cuprores the * RGHE dain
filef 4], sorts throvgh the records to find the highest values by
dbhclass, und then wnites a file commning the maximum ARl
mfermation (Table 3), In this example the MAXANT output
file wil nurmed SHRTLEAF ARL although any legitimate
DOS filename and extension could have been used

In sddition (o the old dbh, camrent dbh, actunl relative
inereinent, @nd remeasorement period for the maximum
mdividionl ee record by size class, plot basal aren, slope,
nepect, amd physiographic ¢lass are also presented for both
the subject tree ond o size class averape, allowing for
compartsons, In additien, if o more conseryntive estimaie of
PRI is desired. the TOMDEH and TOP3AR] columes
represent the averase of {up to) the top three fastes) growing
individunls {substitute for the OLD DBEH ond MAX AR
columns, respectivelyl, The fmef twe columns indicate how
miany records were actually veed to caloulare TOPIDEH and
FOPIAR] (s a count and percent of total in that size cliss),

Post-Processing MAXARI output

Linless the plot and tree files are combined befote they ate
processed through MAXART, only onie subsetat a time con be
considered { which 18 not recommended |, For multple seti o

be merged, run RErA 53 needed for cach state inventory, then
use o lext editor or spreadiheet W combine the respective
* ROGR fllesd leaving the column header information for anly
the first The), When AMAXART s then used (0 proidess the
merged * RGR file, #t will compare individuals within all
wtales for the maximmon AR values: For small states or thoge
with limited tree revords, pooling mventones fromneighbonng
stites (or adding supplemental inventories from different
piojectsimay be inevitahle. [fthere arenot drastic differences
nemvirmmental quality, | recommmend regronally :'5'1;1-:11;_{ the
PRI equanions tp boost sample sipes pod. site condibons
(ETE [ ||||.'|:|II.:|:||_'.'I-|II the resialin depeids on the nimber and
covironmental gatent of observations (HBrage 2001, 1.0
Brugg, unpublished imnusocipl)

A rnentioned edrlier, these progrmms do ol produce the
actunl PRI models, bl mther generate o spoce-dedimitid
ASC L fle containing the reguistie infommation. Any soltwane
capable of nonknear ordinury lenst squares regression fora
custoriized eguaton form could be used fo bt the equations
o0 the following form:

PR = .uI,rJ:I'I,'i,!_!,:"'- (1)

where the dependent variable (PRI depends on the
regression coefficionts (A, to b)) and the maximum AR|
values by size-class (D), ;). Since not all maximal AR|
pirnts reported inthe * ARL Lile will prove useful, [ would
recominend osing post-processing software that allows
for easy deletion of poinis

Fo predict optimal increment, simply multiply PRI by
current dih: Gouation (1) con produce & skewed modil or
declimng curve, with o micmum vahie at smnll diamebers
aid a muniovumoat large dismeters. As long as b, =50t larper
than |, this madel performs well under most circumstances,
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Tahle 3 A MAXAR cutput file for shortieal pine in Arkonsas listing the highest actual relative incremant scores (MAX ARE by thaic
digmatars, the remessurement period, and an muimber ol environmental variables,

CRGR{INPUT) FILE NAME S BHRTTEAF RGR
MANXARE(COITTPUT) FILE NAME = SHETLEAF ART

SPECTES CODE ANDCOMMON NAME

UNITS = METRIC

== (10 SHORTLEAF PINE

PP STATE UNIT ONTY FC  CLASS (IRic e CDBH  MANARL  REMP  PRA.  AVGEA
Ll . 4 {iE I 3 16 154 [ e i 17 7
R[] ] 4 oS I 3 4% 163 (31440 T3 %7 26,0
1 3 4 Lns | | 6] 23 0. 22805 T LR 264
(1] - 4 (1 | 5 G4 185 12821 T8 i B 244
1181 5 4 11 1 L 107 PAN ] 0.13a31 TR 12.9 236
110 5 1 [ 1 7 123 2i.A (108707 73 73 232
[RLH] 4 4 B I 8 143 4] R T4 358 240
1 5 4 It 1 @ 164 L 010232 T 0.7 2540
(T 3 5 el 1 ] 183 A 005682 &4 44 4.9
1o 3 4 R I 11 A 1Ly (NaeasH Th 04 25:1
110 3 3 13 1 12 224 3.7 nses2 6.3 106 254
R - 4 144 I 3 4.1 &L 106262 8 13:3 255
(B3] = ] 5 47 1 4 272 it 115629 B 18& i ]
Lo - < 113 i 15 2T iTs 003647 75 8T 254
VM 5 i 103 I 1 310 ELA {3643 B3 104 250,
(1] 5 3 £ | 17 324 I8 0030 ) bEY az:n 6.2
[0 3 3 53 | I8 s #1:7 MRS iz 103 28
l10 - 4 3 | 1 s T [LTRGS 74 177 253
10 3 i (] | i EE 452 M2S1R (A 165 153
1 L] i {40 I 21 40!l LhE 004164 6 204 244

Table 3. icontinoed]. _

SLOPE  AVGSLP  ASP AVGASE  PHYS  AVGPHYS TOPIDBH  TOPIART  #USED  TOTAI®  WLUSED
E] 06 345 1933 5 49 3% G 36ETT 3 L 1003
15 193 45 1760 ] 49 51 071555 ] 121 24

1] 174 1 170 £ £ 4.9 me 024013 2 A 2328
] 1 0h U 639 ] 48 9.2 010178 | 5 4615
is 4.2 352 1546 ] 49 1L 0322 3 138 1596
- 155 139 1757 L] 49 24 00760 3 iy 1A
0 150 ] (i 5 44 L6 thilgi26 3 3 i
5 15.6 2 ina ] 49 e} BT 3 AR (740
% 32 153 Ll 4 E] 49 |55 0.05201 3 410 0714
4 151 210 TRE 1 £ 48 i3 [ (58400 3 455 (HN:54 4
[} 161 ] It 2 L] 49 3 U.04832 3 14 (562
n [ ] i f 5 ay 25 ET R 3 08 501
3 I3 218 1773 1 a4 271 ((EIES S 3 HS3F 15559
3 154 40 173 3 449 .4 003523 3 452 622
1] 153 0 1637 § 449 KiN 0334 3 430 Oh2s
i 4.9 ] 1647 % 44 6 L2694 1 437 {1,588
1 4% 30 i74.6 3 49 150 [1.{X 55 1 el {1 T
5 136 286 T6d 4 4 EL k| (2R 3 M 03067
] 4.1 i 1599 L] 449 8y 1012263 3 P L33
Il 124 i 1503 3 48 AT 003213 3 163 1818

Cufume: absbrnvlaii] MF = feex apecien, STATE = FLA wate codie, UNTT = FLA it code LY - FIA Cousty code FL = Mani brigen cove: 1A= = fiee dil Blav. DTFHE -
b dhh Lem i iy upsel, ORI = corvo b (e, in B cane b BACART - mayamus AHD Ity i)y elasy; REMT = remsmeuremeny perd pyri; PRA = it hisa | ien fm*ha in
uln crach. AVGIA, = gvorase plol boal area by slee dai; STOPE = plot sl (dégrees & AVGSTP = averagy wbor shipe by seet g lass; 555 = plon mpeer idegrneni AYTIAGE =
sverapr plot aspect by slve eliss) PHYS = FLA phy sopriplc code: AVEPHYS = ovormgn TFIA physmgriptic s by are elais) TOPIDRE = suraga of up o F msdimee di i
saee. clamn; TEPIARE = wvetmge of 1o 3 i ART alues. MUKAD, < Aumisee of trees mred 30 coléulues TON TUFTALS = winl iiimber of vl wees i 1dee idses; ainl
VRLESEEY pereait il walid eroow s 1o daloulme 1019 yulies, Se Haissn of b (1903) L FLA oodes

Onher formulniions based on PRI principles could also be
used, given that they share the same assumptions (Bragg
2001, DA B, impublished mnnusenipt),

Existing Products

The PRI methodology has been vsed 1o produce optimal
growth curves for oo species i the northern Lake Stufes
{ Mhichigan, Minnesta, ond Wisconsin (Bragg 200 | jand the
Midsouth (Arkansas, Louisidna, Misspur, Oklahoma, and
Toxas) (Bragg 20020, Brage 2002b), These regional imodels
should be applicd with caution if wsed outside of their
develapment amess and moy nof perfommas well on fine scales
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as mslels fitt more localized dita. Because of the fexibility
bullt into the analysis process, it should be possible (given
adegunte sample. sizesh for more precisc of more goneral
imadlels i be consirieted. Forexample, it is possible to design
an optimal growth equation foral| loblolly pane (P louws seeda)
in the United States or only tose in Ackunsas pluntntions,
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