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The Northem Callfomia Forest Yield Cooperative (NCFYC)stand generator 
for mixed species stands (STAG)provides for complete and partial 
generation of tree characteristics for the following eight spectes groups: 

Group No. Spec1es Group Spec1es Included 1nGroup 

Ponderosa Pine (PP) ponderosa p1ne.jeffry p1ne.lodgepole 
p1ne 

2 Sugar P1ne (SP) sugar p1ne.wh1tep1ne
3 Incense Cedar (lC) incense cedar 
4 Douglas-f1r (DF) Douglas-f1r. miscellaneous con1fers 
5 Wh1te F1r (WF) wh1te fir 
6 Red Fir (RF) red fir 
7 Other Hardwoods (OH) all hardwoods except black oak (but 

the equat10ns were derived ma1nly 
from chinquapin and tanbark oak) 

8 Black Oak (60) black oak 

STAG is specifically designed to prov1decomplete tree lists (DBH.total 
he1ght.crown rat10. and tree we1ghtfor each tree) for 1nputto the NCFYC 
growth simulator CACTOS. For informat1on on the use of CACTOS see 
Wensel and Daugherty (1985). 

A STAGRoutines 

The theory behind STAGwas developed as part of Paul Van Deusen's Ph.D. 
dissertation (1984>. and the discussion herein concentrates on the 

applications of STAG. STAGprovides for the foJJowing options: 

OPTION1) n r tt n f mi In i and / r crown r i when tree 
DBH,stand basal area and plot elevation are known. Randomerrors can 
optlonalJy be added to better simulate the varlabtlity found in nature. 

OPTION2) n r tI n of mix i . STAG 
generates diameters, heights, and crown ratios for each tree and requires 
the user to supplystand elevation,per acre basal area (>5.5InchesDBH)by 
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species and per acre numberof trees (>5.5inches DBH)by species. Random 
errors can be optionaJly added to the predicted heights and crown ratios. 

OPTION3) r of t ti I It t f i Ivi I hen nl 
the numJ>ersoLtrees by soecjes and~asses are known. Through 
a process termed distributional apportionment (see chapter 6 of 
Van Deusen's dissertation). stand table information can be used to develop 
distributions from which individual trees and their accompanying 
dimensions (diameter, heights and crown rat ios) can be generated. The 
tree list so produced has the property that reclassification of the 
diameters would reproduce the original stand table. Also, the S\J'nof the 
tree weights of pseudo-individual trees within a diameter class equals the 
original tree weight from a diameter class of the stand table. The tree 
weight represents (in this case) the probability of the tree havingactually 
been on the plot. This new tree list mimics the inherent variability found 
In inventory data and produces a list of trees having diameters different 
than the diameter class midpoints of the stand table. This procedure also 
completes the tree list by supplyingheight, crown ratio and tree weight of 
each generated tree (see AppendixI). In essence, this process produces a 
facsimile of a permanent plot using only the numbersof trees by diameter 
class and species. The resu1tant tree Jist is quite large, but is cun-ently 
limited to be between 100-500 records. 

ecial Features of the ODtlons 

The STAGprogram expects the input data to be formatted the same as 
CACTOSstand description input files. _Usersmay use the stand description 
entry program, ENTRY,to prepare files for STAG(see Res.Note-IO, 
chapter 4). STAG,unlike CACTOS,allows four different types of height 
measurements: total heights, heights to a merchantable top (i6.5 in.), or 
heights measured to whole (16.5 ft.) or half logs (8.25 ftJ Withina STAG 
file al1 heights must be of the same measurement standard. For the six 
major coniferspecies 1/ STAG,usinga taper equation,solves for total 

1/ The six major conifer species are Ponderosa Pine, Sugar Pine, Incense 
Cedar, Douglas-fir, White fir and Red Fir. NOTE:The hel~t conversion 
process is not intended to encourage the measurement of other than total 
height. Rather, It Is intended to allow the use of older inventorydata. 
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height whenever height to a merchantable top or number of 16.5 ft. logs is 
suppJied. There are several cases when 5TAGdoes not estimate total 
height from merchantable height or number of logs. These cases include: 
1) when taper equations do not exist for a species (note: there are no 
taper equations for any species other than the six major conifer species); 
2) when the merchantable top is greater than 6.5 Inches (total hel~t 
predictions become inaccurate when the merchantable top Is too large); 
and 3) when tree DBHis less than 8 inches (a tree Is considered 
unmerchantable if its DBHis too small). If multiple stand descriptions 
(plots) are read in, a determination of the type of tree heights recorded on 
the first plot is made and used for subsequent plots. Thus, height must be 
measured to the same standard on each plot of a multiple plot file for 
5TAG. If no heights or Jive crown ratios are present in the file, either 
Option I ( r i f i i i t / iv wn ra i ) can be 
used to supply estimates of the missing values using predictive equations 
based uponthe permanent plot data base (see AppendixI), or alternatively, 
Option 3 (istributional or ioom t) can be used to 8fill in8 missing 
data. However, if Option3 is chosen, the data is treated as diameter class 
data and the complete tree list generated will not contain the original 
data points, but rather pseudo-individual trees within plus or minus one 
inch of the original diameter (see AppendixI). Thus, when you only want 
to 8fill in8missing heights and/or crown ratios use Option 1. WhenOption 
1 is used, the program wiII allow the input fHe to contain multiple stand 
descriptions (i.e. plots). Thus missing heights and/or crown ratios can be 
generated for more than one stand description in a single 5TAG run. 
Distributional apportionment (Option 3) is allowed only if one stand 
description (i.e. plot) at a time is read in. 

Whenusing Option 1 or Option 2 you can either make a deterministic or a 
stochastic prediction of missing values. Choosingrandom errors means 
that a stochastic value will be added to the prediction to reflect that an 
individual tree's dimensions cannot be predicted with certainty. Thus, a 
random value will be added or subtracted from the prediction (see 
Appendix I). The random value is drawn from a normal distribution with 
mean zero and variance proportional to the predicted value. If random 
errors are not requested, then the missing value is set equal to the model 
prediction (deterministic prediction). If random errors are not added, all 
predicted heights and crown ratios will be identical for a given diameter 
of a particular species, giventhat basal area andelevationare the same. 

- 3 




c.p r 

Theprogramal10wsfor parameterupdateprocedureswhicharediscussed 
in chapters 3 and 5 of VanDeusen's dissertation. These procedures al10w 
the user to adjust several parameters of the height prediction equation 
(the intercept and slope coefficient for the sQUareroot of DBH)to conform 
to a subsample of measured heights and diameters which they would input. 
The parameter update procedures are: 

0 = None This option means to use the default parameter values given 
in tables t and 2. 

I ..	 Psuedo Bayes Specifying this option is equivalent to estimating 
the height equation parameters from your local data and forming a 
weighted average of these local parameters with the program's 
default parameters. The weights are functions of the estimated 
variance of the estimated parameters. 

2 .. ~ Local parameter values are estimated and new 
parameters (parm) are formed as follows: 

new parm .. K * Oocal parm) + (I-K) * (default parm) 

The value of K must be between 0 and I and is suppHedby the 
user. If K"1 then the local data totally determines the new 
parameter value. 

In general, the ADf-«)Cmethodshouldbe used whenthe user can translate 
their degree of confidence in the local height data into a value between 0 
and 1. Use the Pseudo-Bayes method when you are lKertain about the 
local data, because this procedure is conservative in adjusting the 
program's default parameter values. Use the default parameter values (no 
update) when the local data is poor. 

Updated parameters of the height prediction equation can be saved and 
used as input for later runs. However,multiple updates are not allowed as 
the procedure was not developedfor this purpose. If parameters are to be 
saved it would make sense to base them on a number of plots from a 
particular regionor timber type. TheprogramcurrentlyallowsSOplots to 
be read in at one time. All of this information can then be used In updating 
the height equat ion parameters. 
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O.STAGPrediction 

rediction eQuationfor trees l5.5 inches DBHis: 

[1] H= bo+ b, JO + b2JB + ~E2 

where.

bo' bl' b2' b;5'are species specific coefficients give in Table I

0 =tree OBH (in.)


B" stand basal area (sQ.ft.) in trees> 5.5 inches, and

E.elevation (ft.)


Note that during the parameter update procedureonly bo and b, can be 
10callzed to conform to a subsample of measured heights and diameters. 

Table 1: Coefflcients estlmates by specles groupfor equatlon [1] 

Species Sy.x 
N bo b, b2 

_Group_Cft)

PP 12.1 712 -38.15 28.01 1.53 -8.205E - 7


SP 11.7 712 - 38.70 28.49 1.04 -6.212E-7

IC 10.0 712 -28.29 21.74 0.84 -5.941E-7 
OF 11.9 712 -33.09 27.57 1.04 -5.516E-7 
WF 10.9 712 -46.61 30.29 1.15 -5.863E-7 
RF 10.8 418 - 39.09 28.88 0.77 -4.392E-7 
OH 13.5 287 -44.99 18.56 2.36 -5.290E-9 
BO 13.9 287 -11.77 15.10 1.57 -6.021E-7 

The predlcted helght of trees less than 5.5 lnches at DBH,although not 
presented here. lS constralned to be between 4.5 feet and the helght of a 
5.5 lnch OBH tree as predicted by equation [1] (see dissertation pages 19 
and20). 
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The Is: 
2 

[2] HCB= HI 1 - e-(co+ cI1n(B) + c~/H) ] 

whereI 

H= the total tree height (ft.) 
B = stand basal area (sq.ft.) in trees> 5.5 inches DBH 
D= tree DBH(in.) 
In = natural log 
co. CI' C2are species specific coefficients given In Table 2 

Coefficients by species [2]estimates group for equation 

Species Sy.x 
N Co CI c2 2/ 

_Group Cft) 
pp 11.5 706 0.895 0.046 -1.543 
SP 11.1 706 0.619 0.035 0 
IC 9.6 706 0.532 0.050 0 
DF 11.8 706 0.534 0.086 -1. 147 
WF 11.3 706 0.403 0.069 0 
RF 11.3 407 0.892 0 -.458 
OH 10.2 281 0.606 0.047 0 
BO 10.7 281 0.825 0.8E-6 0 

Further information on the development of the equations [1J and [2] can be 
found in Van Deusen's (1984) dissertation, chapter 2. 

Z/ for five species \TOUPS(SP, IC, Wf, OH,n 80), the coefficient C2 was estimated to be 
zero, thus reducingthe predictedhe~t-to-a-a.vn-b8se to totalhe~t times8 coostant where 
the constMt 1se furetion of stand b8s81area WhenI1vecrownratios of Indlvk1J81treesn 
celculetedfor these species, the formula lCR-I-(IQ/H) r8b:esto lCR=I-(HK/H) or 
lCR=I-K, where K is 8 constantdeper8it on thestand basal81"88. Thus, for etd'I of these 
specIeSthe pred1cted JIvea-ownratio will be e constentvaryingby species.To 1rd1:e 
vsieblJity intotheprediction of live a-ownretios,the user mustselect rancbn (stochastic) 
errors when~et1ng t:Btefor use In rACTOSs1mulatlons. 
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The ation us d to convert merchantable hei t t1-i to total hei t H 
for the six major conifer species is derived from a sigmoid taper equation 
(Biging, 1983). Theequation Is: 

MH{).)3 

[3] H= 

(1 - exp[(d/O - b1)/b2])3


where,

~-1 - exp(-b 1/b 2)


H=theestimated total tree height (ft.)

O=the tree DBH(in.>

d=the merchantable top d1ameter « 6.5-)


MH=theheight to the merchantable top dlameter (ft.)

exp(x)=2.71828... raised to a power of 'x'


bt,b2 are spec1es spec1f1c coefnc1ents g1ven 1nTable :3


Table 3: Coefficients estimates by species for equation [3] 

Species N b1 b2 

pp 2014 1.019589 0.335666

SP 692 1.06932 0.415632

IC 541 1.071343 0.472157

OF 1588 1.029288 0.3340 12

WF 2645 1.092615 0.365295

RF 312 1.075880 0.353784


If the heights of trees are entered as number of logs, the program first 
converts these to heights to the given merchantable top using equation [4], 
and then uses eQUation [3] to predict total heights. The eouation to 
estimate height to the merchantable too (MH)is givenby: 

[4] MH =ISH+ LL/2] + (NLOGS)(LL) 

where, 
SH= stump height of the tree = 1.5 ft.

LL= log length in feet ( 16.5 or 8.25 feet)

NLOGS = the number of logs of length LLfor a tree
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WhendIameter dIstrIbutIons are generated,the truncated Welbul1Is used. 
A separate Weibull is fit to each species, and it is also possible to 
generateeach species diameter distribution from more than oneWeibul1. 
This allows for multi-modal distributions within a species g'OUP. See 
chapter 4 of VanDeusen'sdissertation (1984) for discussionongenerating 
diameter distributions with the Weibul1. 
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5TAG, the STAnd Generatorfor mixedconifers Is written In FORTRAN77 
code. Theprogram Is designedto be mlnlmal1y Interactive, reQUiringHttle 
input from the user. Theprogram is started by entering.stag.. 

The program will first welcome the user to the stand generator with a 
short description of its capabilities. Theprogram will then ask the user 
to choosefrom three options: (seerunstream 1) 

.0. to makea stand 

. ,. tostop 

.2. to read a fl Ie 
If the user enters a .,. the program Is terminated. This chOiceal10wsthe 
user to Immediately exit the program after starting It. If the user enters 
a .0., the programexecutes the section for generatinga hypothetical stand 
that canbe usedas a stand description In CACTOS, the CAlifornia Conifer 
Timber Output Simulator. 

After the user has entered a .0. to makea stand, the programwill ask the 
user for a plot namewhich canbe up to 20 characters long(seerunstream 
2>' The plot name Is analogousto the stand identifier in a CACTOSstand 
description. After entering the plot name,the user will be askedto enter 
the elevation of the plot (see runstream 3). After the elevation Is entered 
the program begins a loop whiCh allows the user to enter the reQUired 
stand Information speciesby species. For each species Included in the 
hypothetical stand, the user Is reQUiredto enter the soeclescode(1 to 14, 
the same code as used in CACTOSJI), the ~ area oer acre (SQ.ft.) of 
the species in trees greater than 5.5 inches DBH,and the numberof trees 

ater th n 5.5 inches r re in that species (see runstream 4). 
After this information is entered for the first species, the program will 
askthe user to enter the site Index(coopsite) for the speciesasCACTOS 
requires site index. Thestand generator doesnot use the site index in its 
calculations. 

1/ codes: I=PP, 2=SP, 3=Ced.Misc., 4=DF,5=WF,6=RF,7=LPP,8-WP, g=JP, 
10=Con.Misc., 11=Chin., 12=BO, 13-TO, 14=H.W.Misc. Refer to page I to 
see how STAGplaces species tnto groups. 
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Oncethe site index is entered, the program wil1 print out the QUadratic 
mean of the species «IDBH2/n)**0.5), the predicted average DBH 
(IDBH/n), the species code, and the number of trees for that species (see 
runstream 5). The program wil1 then give the user three options (see 
runstream 6): 

818 to try again 
828 to stop 
838 to continue 

Entering 818al10ws the user to reenter the information for that species. 
Entering 828al10ws the user to stop or terminate the program. Entering838 
tells the program to continue the generation of the hypothetical stand. 
If a 838 is entered, the program will respond with 8DevelopingWeibull 
distribution, please waiL:, and then print out the total stand basal area 
and total number of trees per acre (see runstream 7). The program will 
then give the user 3 options: (see runstream 8) 

8,8 to add a species 
828 to abort 
838 to save the stand 

Entering 828allows the user to terminate the program. Entering a 8'8 
causes the program to repeat the section for entering species information 
for the next species (see runstream 9). Entering 838causes the program to 
exit the loopfor entering the species information and begin the section for 
saving the stand description. After 838has been entered the program will 
aSKthe user to enter 818to add random errors or 808to not add random 
errors (see runstream 10). After the QUestionis answered the program 
wi11aSKthe user to enter 818to save the file or 808to abort or terminate 
the program (see runstream II). If a 818is entered, the program wi11aSK 
the user to enter a filename for the file (see runstream 12). A filename 
ending in 8.sd8 is recommendedas discussed in the section on input and 
output files in the CACTOSUser's Guide. Whenthe file name is entered, 
the program saves the hypothetical stand under the entered filename and 
then terminates. 

s: 

1) The basa1 area entered for any species must be in the range of 5 
to 400 sq.ft./acre or else the programwil1 respond with 8basalarea 
out of range8and then aSKthe user to reenter the information. 
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2) The number of trees greater than 5.5 Inches DBHfor any species 
must be in the range of 5 to 1000 trees/acre or else the program 
wil1 respond with -number of trees out of range- and then ask the 
user to reenter the information. 

3) If the averagebasal area per tree (basal area/numberof trees) 
for a species in the hypotheticalstand is less than 0.2 or greater 
than 13.0 the programwitl respondwith -averagetree too small. 
try again-or -averagetree too large. try again- respectively. and 
then ask the user to reenter the information. This pro~ check 
requires average tree DBHto be between 6.0 inches (0.2 ft2 BA)and 
49.0 Inches (13.0 rt2 BA>.keeping the generated stand within the 
range of the data used to develop the procedure. 

4) The hypothetical stand generator produces a tree record for 
each tree per acre (e.g. If the stand has 250 trees/acre. the stand 
generator will producea stand description with 250 tree records 
eachwith a per acre weightof I tree/acre). AsCACTOSpresently 
accepts only 500 tree records. stands with more than 500 
trees/acre greater than5.5 inchesinDBHshouldnot be generated. 

5) Since the hypothetical stand generator produces one tree record 
for each tree In the stand. the record-Quintupling process in 
CACTOSmay not be able to completely Quintuple all records. Hence 
It Is strongly recommendedthat randomerrors are addedto the 
hypothetical stand during generation (see runstream 10). 

6. Generating Val~sslng Data 

If. when the stand generator Is first started. the user chooses optIon -2-. 
the program wll1 begin the section for reading In a flte that contains one 
or moreplots. I.e.stand descriptions(see runstream 13). 

STAG reads In fltes that have the same format as CACTOS stand 
description Input ftles (see Res. Note -10.chapter4). 5TAGrequires an 
additional Integer variable. elevation. which Is placed In Hneone. column 
35 through 39 Inclusive (the complete format for Hne one Is: 10A2.110. 
4x. 15 for the stand identifier. tree record count. and elevation of the 
stand). 
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The ENTRYprogram (seeRes.Note610) for CACTOScan prepare files for 
the stand generator. The ENTRYprogram asl<s the user if the stand 
description is going to be run through STAGbefore use in CACTOS.If so, 
the program requests the stand elevation. The rest of the procedureis 
identical to a stand description entry. Theuser must enter .0. (the number 
zero) for any missing heights or Jive crown ratios.. Theuser also has the 
option of entering tree height as either total height, height to a 
merchantabIe top <,~6.5in.) or height in 16.5ft. logs, measuredto the whoIe 
or half log. However, if the file contains heights other than total height, 
the file must be run through STAGprior to use in CACTOS.STAGcanalso 
read files which contain a numberof stand descriptions one after another 
(the theoretical 1tmit is up to 50 plots with 1000 tree records in totaO. 
Ftles of this type can be preparedusing a computereditor to join together 
stand description files. A11height measurementsin these files must be to 
the samestandard, since STAGdetermines the type of height measurement 
baseduponthe input from the first stand description. 

STAG generates missing data for two types of stand descriptions: A) 
where the stand description is a diameter class table (i.e. where only the 
number of trees per diameter class by species is I<nown); and B) where 
the stand descriptions (tree lists) are missing oneor more heights and/or 
Jive crown ratios, but the tree DBH'sare I<nown. These two types are 
treated differently, so each wi11 be covered separately. STAGwi11 not 
accept stand descriptions (tree lists) with missing or incorrect species 
codes, missing diameters, or missing per acre weights. Additiona11y,the 
program wil1 issue a warning for live crown ratios that are negative or 
greater than 1.0. 

r is I<nown 

A file of this typewouldcontaina tree recordfor eachDBHclass for each 
species that contained trees. A record would contain species code, 
diameter class (e.g.2.0 for the 2 inch class), zeros for total height and 
Jivecrownratios, andthenumberof treesperacre in that class. 

After the userrequeststhat a file beread(byentering.2., seerunstream 
13),the programwin asl<the user to enter the filename(seerunstream 
14). After the file is located, the programwil1 asl<which height
coefficients are to beused(seerunstream15). Thechoicesare: 

.0. usethe program'sdefaultcoefficients 

.1. readcoefficients from a fi Ie 
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If the user has not saved updated coefficients from a previous run, the 
user must enter -0- (see runstream 15). Saving updated coefficients win 
be discussed later. The program will then read in the stand description 
and report what it has read. For example, -Readfrom file tstplot.sd 10 
tree records from 1plots. 10 heights are missing 10 crowns are missing
(see runstream 16). 

If a11heights and crowns are missing, as would be the case with a 
diameter class table, and only~ plot was read in, the programwin ask 
the user to choosebetweendistributionalapportionmentandgenerationof 
missing values only. Distributionalapportionmentspreads the trees in 
each diameter class across the rangeof the class. Forplots whereonly 
the numberof trees by diameterclass byspecies is known,distributional 
apportionmentis strongly recommended. Therefore,plots of this type 
shouldbe read in one at a time. After a -1- is entered for distributional 
apportionment,the user is asked to enter the numberof tree records 
(rangeof 100-500) to be created (see runstream 17). Choosing500 tree 
records is computationa11yfaster than choosing a lesser number of 
records, but the quintupling feature of CACTOSmust be switched off since 
CACTOSaccepts no more than 500 tree records. Conversely,choosing 100 
tree records takes more computational time, but CACTOScan completeley 
quintuplethe 100 tree records. Forvalues less than 500, CACTOSwill be 
able to only partial1y quintuple the records up to the 500 tree record 
maximum. After specifying the target number of tree records STAG 
develops the diameter distribution, reiterating if necessary to reduce the 
numberof tree records to the user-specified target number(see runstream 
17). Note, however, that STAGneverprecisely hits the target numberof 
individual tree records. Whencomplete, the program wil1 ask the user to 
enter -18 to save the fi1e or -0- to abort or terminate the program (see 
runstream 18). Entering -I- causes the program to request a filename (see 
runstream 19), and then save the newly created fHe under the filename 
entered. 

Whensaving a file created by STAG,the user may specify a new filename 
or the same fi1ename as the file read in. In the later case the program 
wi11ask if the user wants to overwrite that file. If -y- is entered for 
-yes- the program wil1 write the new file over the previous file, 
destroying the previous file. AAexample of this procedure is shown later. 
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~en oneor more~/or crownratios are missing.but tree 
~ 

A fHe of this type could range from having only a few heights and/or 
crown ratios missing to the special case of havingal1 heights and crowns 
missing. The distinction of this type of file is that tree DBHis known, 
preferably to the nearest tenth of an inch, whereas in a diameter class 
file, diameter is known only to the nearest inch (or two inches). The 
procedures for reading in a file of this type are the same (see runstream 
20). In this example the program responds with -Read from file 
twoplots.sd 143 tree records from 2 plots 9 heights are missing 9 crowns 
are missing.. The program then asks what kinds of heights were measured 
(runstream 21). The choices are: 

I-Total height (ft.)

2-Height aboveground to merchantable top (ft.)

3=Height in 16.5 ft. logs above a 1.5 ft. stump, measured 

to who Ie log 
4-Height in 16.5 ft. Jogs above a 1.5 ft. stumP. measured 

to half log 
If 2,3, or 4 is entered, the program wil1 ask what merchantable top 
diameter was used. Refer to .special features of the options. in the 
Introduction to STAG for a discussion of the use and Jimitatl0ns of 
estimating total height from log height or merchantable height. The 
program wil1 not perform a height parameter update if total heights are 
not entered. If the heights entered n total heights (option 1above) the 
program asks what kind of height parameter update is desired (see 
runstream 22). The choices are: 

.0. for no update 
-18 for a pseudo-bayes update 
-28 for an adhoc update 

These choices have been discussed prevl0usly, and in thls example an 
adhoc update is chosen with the local data given a weight of 0.3 (see 
runstream 23). The program then updates the height coefficients and then 
asks if random errors are desired (see runstream 24) 4/. Theprogram then 
asks the user to enter 818 to save the file or .0. to abort (see 
runstream 25). This example shows the procedure for having the newly 

4/ The use of random errors does not effect the updated height 
coefficients. 
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created ftle written over the file read in (see runstream 26). In this case 
the origina1fite -twoptts.sd- with 9 missing heights and 9 missing crowns 
is replaced by a new fHe called -twoplts.sd. with no missing heights or 
crowns. 

Sincea height coefficients updatewas done,the programasks if the user 
wants to save the updated coefficients. In this examp1ethe updated 
coefficients are saved in a file catted .coef. (see runstream 27). t{)TE: 
this example saves updated coefficients based on on1ytwo p10ts. In 
practice a combineddata set of aU the plots in a regionor timber type 
shou1d be used when updated coefficients are to be saved. 

The next runstream shows an example where the updatedcoefficients 
saved in file .coef. are used to generate missingdata. Whenthe program 
asks whichheight coefficients are to be used, the user enters -1. to have
them read from a fi1e (see runstream 28). In this example-coef. is 
entered in as the filename(see runstream 29). t{)TE:updatedcoefficients 
are saved in a free formatedfHe. Care shouldbe taken to make sure 
updatedcoefficient files are not altered, as the programmay not catch 
changes that will resu1t in errors. Updatedcoefficients shou1donly be 
used for stands from the same region or timber type that was used to 
updatethe coefficients originaUy. 

A special case of missing heights and crown ratios is when al1heights and 
Jive crown ratios are missing but actual tree DBHis known,usual1yto the 
nearest l/1om inch. If a file of this type is read in by itself, the program 
cannot distinguish the fi1e from a diameter class distribution, and will 
therefore ask if the user wants distributional apportionment. In this case 
the recommendedresponse is -0- for generation of missing values only. If 
two or more of these types of plot are combined in a single fi1e, the 
program recognizes that only missing value generation is desired, and 
skips the section on distributional apportionment. 
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C.ProgramTerminationMessages 

WhenSTAGis terminated. a messageis printed to the screen after the 
word .stop., Themessagesandtheir meaningare as foHows: 

MESSAGE	 Meaning 

DLt11Y	 STAGprogramstarted then

immediately terminated


FINISH	 Programrun to completion. all files 
saved 

COEFFICIENTSTRASHED	 Programrun to completion. newly 
created file saved.but updatedheight 
coefficients are not saved 

ABORT1-READERROR	 A fatal error is encounteredin reading 
in stand description. An additional 
error statement will precedethis 
messagetelling where the error has 
occured 

FILEABORT2-DELETE Programrun to completion. butnewly 
created fHe is not saved 

ABORT3-INTERRUPT	 Programterminated in mid-generation 
ABORT4-INTERRUPT	 of a complete stand, Canoccur at two 

different points. Seerunstream 6 and8 
for where the aborts are initiated, 

MAKNIJ1	 Error occuredin subroutine MAKNIJ1 

ERRORH	 Error occuredin subroutineERRORH 

ERRORC	 Error occuredin subroutineERRORC 

- 16




literature Cited


Biging,Greg S. 1983. Volumetables for young-growth mixed conifers of 
Northern Callfornia based upon the stem analysis data. Part I: 
Volume tables for mixed conifers. Part II: Taper equations for 
mixed conifers. (Revised draft). Research Note 1t7. Northern 
CaUf. Forest Yield Cooperative, Dept. of Forestry and Resource 
Mgmt.,Univ.of CaUf.,Berkeley. 59 pages. 

Van Deusen, Paul C. 1984. Complete and partial generation of tree 
characteristics for mixed species stands. Ph.D.dissertation, Univ. 
of California, Berkeley. 122 pages. 

Wensel, lee C.and Peter J. Daugherty. 1985. CACTOSUser's Guide: The 
CAlifornia Conifer Timber Output Simulator. Version 1.0. 
Research Note 1t1O. Northern California Forest Yield Cooperative, 

Dept.of Forestry and Resource Mgmt.,Univ.of CaUf.,Berkeley. 98 
pages. 

- 17




~


Anyuser mmments8bout problems discovered in. Ir enhanaments wantedto this user manual 

8B1essreieted softwtre should be in writing to Greg Blglnget the Depertment of Forestry and 

Resource M~ent, Un1vers1tyor C811fIrn18.8erkeley. C811f1rn18941720. 
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-------------------------------------------------------------------

APPEND IX 1 

OPTION 1: Generation of missing heights and/or live crown ratios.

Example of a file with missing heightsand live crown ratios: 

stagtest1	 11 4500 
110. O. O. 100. O. o. o. o. O. o. O. o. O. O. 
50. o. o. 50. o. o. o. o. o. o. o. o. o. o. 

1.000 10.400 56.000 0.500 10.000 
1.000 12.500 o. O. 10.000 
1.000 14.200 72.000 O. 10.000 
1.000 15.700 75.000 0.450 10.000 
1.000 20.300 95.000 0.630 10.000 
4.000	 8.500 o. o. 10.000 
4.000 12.500 65.000 O. 10.000 
4.000 15.600 85.000 0.560 10.000 
4.000 16.800 o. O. 10.000 
4.000 22.300 o. O. 10.000 
4.000 24.500 105.000 0.540 10.000 

Example output when above file is run through STAG, using:

Deterministic prediction (no random errors)


stagtest1

110. O. o.	 O. o. o. o. O. O. 
50. o. O.	 o. o. o. o. o. o. 

1. 10.4 
1. 12.5 
1. 14.2 
1. 15.7 
1. 20. 3 
4.	 8.5 
4. 12.5 
4. 15.6 
4. 16.8 
4. 22.3 
4. 24.5 

Example	 output when first file is run through STAG, using:

Stochastic prediction (random errors added)


stagtest1	 11 4500 
110. O. O. 100. O. O. O. O. O. O. O. o. O. O. 
50. o. o. 50. o. o. o. o. o. o. o. O. o. o.
1. 10.4 56.0 o. 500 10.000 
1. 12.5 169.7 
1. 14.2 72.0 0.311[10.000t 0.521 10.000 
1. 15.7 75.0 0.450 10.000 
1. 20.3 95.0 0.630 10.000 
4.	 8.5 158.2 0.65 10.000 
4. 12.5 65.0 I 0.39 10.000 
4. 15.6 85.0 0.560 10.000 
4. 16.8 5.4 0.647 10.000 
4. 22.3 99.9 0.476 10.000 
4. 24.5 105.0 0.540 10.000 

] indicates generated values 
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----------------------------------------
OPTION 3: Distributional apportionment


Example of a file that contains a diameter distribution:


stagtest2 10 4500 
100.100. o. o. o. o. o. o. o. o. o. o. o. o. 
40. 50. o. o. o. o. o. o. o. o. o. o. o. o. 

1.000 10.000 o. o. 10.000 
1.000 12.000 o. o. 10.000 
1.000 14.000 o. o. 10.000 
1.000 16.000 o. o. 10.000 
1.000 18.000 O. o. 10.000 
2.000 14.000 o. o. 10.000 
2.000 16.000 o. O. 10.000 
2 .000 18.000 O. O. 10.000 
2.000 20.000 O. O. 10 .000 
2 .000 22.000 O. O. 10.000 

Example output when first file is run through STAG, using:

Distributional apportionment (Option 3)


stagtest2 91 4500 
100. 100. O. O. O. O. O. O. O. O. O. O. O. o. 
40.
1.

50. o. o. o. o. o. o. o. o. o. o. o. o. 
10.4 43.7 0.816 1.058 -

1. 10.9 41.3 0.592 1.039 I
I 

1 . 9.8 46.1 0.797 0.921 I 
I 

These tree records reprsent1. 10.4 53.0 0.645 1. 684 :---the trees containedin the 
1. 10.9 51.2 0.505 1. 588 I

I first diameter class listed
1. 9.9 51.1 0.127 0.634 

I
I in the above file. 

1. 10.1 55.1 0.702 0.809 I
I 

1 . 10.7 58.8 0.406 1.253 -
1. 11.0 62.5 0.324 1.014 
1. 11.8 53.9 0 .796 0.821 
1. 12.6 47.3 0.487 1.260 
1. 13.0 53.8 0.446 0.926
1. 11.5 65.0 0.616 1.306 
1. 12.9 59.4 0.463 1.747 
1. 13.0 63.5 0.437 1.157 
1. 12.9 68.1 0.487 1.006 
1. 12.8 72.3 0.448 1.098 
1. 11.8 67.9 0.219 0.678 
1. 13.9 61.7 0.650 1.175 
1. 14.1 56.4 0.414 1.321 
1. 14.0 58.0 0.248 0.6831. 13.3 65.4 0.696 0.862 
1. 13.7 68.9 0.619 1.501 
1. 14.2 73.2 0.428 1.415
1. 14.9 66.9 0.252 0.715 
1. 14.2 84.2 0.590 0.659
1. 13.7 82.4 0.496 0.909 
1. 14.1 75.8 0.402 0.762 
1. 15.9 61.0 0.620 0.783 
1. 16.4 63.3 0.473 0.714 

Note: Only 30 out of 91 tree recordsshown. 
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----------------

---------------------------------------------------------------

STAG RUNSTREAM 

I ., user entry 

: ~ reference number from text 

This runstream demonstrates generation of a hypothetical stand. 

%Wii 

WELCOME TO 

SSSSS TTTTTTTT AAA GGGGG 
SS SS TTTTTTTT A A GGGGGGG 
SS TT AA AA GG 

SSSSS TT AAAAAAA GG GGG 
SS TT AA AA GG G 

SS SS TT AA AA GGGGGGG 
SSSSS TT AA AA GGGGG 

The STAnd Generator for mixed conifers 

Copyright 1985 The Regents of the University of California 

enter	 "return" to continue 0 

The STAnd Generator for mixed conifers 

by 

Paul C. VanDeusen Greg S. Biging Lee C. Wensel 

P. J. Daugherty and V. Landrum 
Department	 of Forestry and Resource Management 

University of California, Berkeley 

A Product of the Northern California Forest Yield Cooperative

Industry Members


American Forest Products	 The Hearst Corp.

Beaty and Associates Louisiana-Pacific Corp. (Elk Creek)

Champion International Corp Louisiana-Pacific Corp. (Feather Falls)

Crane Mills Lumber Co. Louisiana-Pacific Corp. (Sonora)

Diamond Land Co. Michigan-California Lumber Co.

Fruit Growers Supply Southern Pacific Land Co.


Research conducted under AES projects 3679-ms and 3815-ms.


enter	 "return" to continue, "1" to skip intro page;W 
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Enter 0 to make a stand, 1 to stop, 2 to read a file: 
1 
1 1 I I 

---

Enter up to a 20 character plot name: lexamplel : 2 
I 
I 

---

Enter elevation (integer) of plot example 4500 I : 3 II


Remember all entries should be per acre, the tree

weights=1 on the plot prosaically called example

Enter the following species (not stand) information:

species code, basal area (> 6 inch), n of trees >6"


The species codes are:

01app 02-SP 03-Ced.misc 04=DF 05=WF 06-RF 07-LPP 
08-WP 09=JP 10aCon.misc


Enter here (separated by commas): 1 150 75 13=TO
 :
11=Chinl :?=R~ 14=H.W.misc. 4 :


Enter the site index of this species (cactos needs it) :1100
 I


Quadratic mean= 19.1495

Predicted average dbh= 18.0952 5
: :


Species code= 1

Number of trees. 75


: :
Enter 1 to try again, 2 to stop, 3 to continue:~ 6

Devtloping weibull distribution, please wait ...


Total stand basal area= 150.000

Total n of trees- 75 7
: :


: :
Enter 1 to add a species, 2 to abort, 3 to save stand :0] 8

Enter the following species (not stand) information:

species code, basal area (> 6 inch), n of trees >6"


The species codes are:

01=PP 02-SP 03=Ced.misc 04=DF 05=WF 06=RF 07=LPP


10=Con.misc 801 14=H.W.misc.
08aWPEnter 09-JPhere (separated by commas):14,100 11-Chin 12=B~ 13-TO

I

1

I


Enter the site index of this species (cactos needs it ): \951 I
I

I

I


Quadratic mean- 15.1390 I

,


Predicted average dbh= 14.4320 1---

Species code= 4 9
: :


Number of trees. 80 1---
1


Enter 1 to try again, 2 to stop, 3 to continue:QO

Developing weibull distribution, please wait ...


Total stand basal area= 250.000

Total n of trees= 155


Enter 1 to add a species, 2 to abort, 3 to save stand ~

Enter 1 to add random errors, 0 not to :[1]


I
1
I
1
I
I
I
I
I
I
I
I 

: : 

Enter 1 to save the file, 0 to abort !:GJ
 :


:
Enter a filename for the file: Ihypoth.s~ 
STOP: PIHISH 
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---------------------------------------------------------
This runstream demonstrates distributional apportionment.


%ista~


WELCOME TO


STAG


: :
Enter 0 to make a stand, 1 to stop, 2 to read a file:~ 13


: , :
Enter the input filename: Itstplot.~~J 4


Which height coefficients? Osdefault 1~read from file, enter here:[Q] 15
: :


10 fromRead from file plotstree recststplot.sd I

I10 Imissingcrowns are 

Enter 1) for distributional apportionment, 
I0) for g~eration of missing values only I 

17Enter the number of tree records desired (100-500):i 100 

I
I
I
I 

1---
: :
16


10 heights are missing ,----
1


I


enter 0 or 1 :L.lJ

I


1---

: :


1

,----
Developing distribution, please wait...


Routine diet re-iterates to reduce number of recs

Routine dist re-iterates to reduce number of recs

Routine diet re-iterates to reduce number of recs

Routine dist re-iterates to reduce number of recs

Routine dist re-iterates to reduce number of recs

Routine dist re-iterates to reduce number of recs

Routine dist re-iterates to reduce number of recs


Routine dist re-iterates to reduce number of recs

Routine dist re-iterates to reduce number of recs

Routine dist re-iterates to reduce number of recs

Routine diet re-iterates to reduce number of recs

Routine dist re-1terates to reduce number of recs


Enter 1 to save the file, 0 to abort !:UU


Enter a filename for the file:tdiadist.s~

STOP: FINISH
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19

file:tdiadist.s~


------------------------------------------------------------------
This runstream demonstrates the Ad-hoc Parameter update procedure.


%[ili£ 

Enter 0 to make


Enter the input


WELCOME TO


STAG 

a stand, , to stop, 2 to read a file:~


filename: ~woplots.sd !


Which height coefficients? O=default '-read from file, enter here:[Q]


Read from file twoplots.sd 143 tree recs from 2 plots


I 
I ,
I 
I ,,
I 
t,---
:
 20 : 

I
I1----
I ,
I , 

:
 21 :


9 heights are missing

9 crowns are missing


What kinds of heights were measured? 
1 = Total height (feet) 

2 - Height above ground to merchantable 
3 - Height in '6.5 ft. logs above a 1.5 

4 - Height in '6.5 ~ logs above a 1.5

enter', 2, 3, or 4:~


top (feet)

ft. stump, measured to whole log

ft. stump, measured to half log


What kind of height parameter update do you want? 

0= none, 1- pseud~yes, 2- adhoc 
Enter 0, " or 2 :~ : 22 : 
Enter k-value for ad hoc update, remember if k-O 
the local data gets no weight, if k-1 the local data gets 

all the weight, and~u can choose any k from 0 to 1 

Enter k-value here: ~ 
Enter' to add random errors, 0 not to :[I] 

: 23 

: 24 

: 
: 

Enter' to save the file, 0 to abort !:[!] 

Enter a filename for the file: I twoplots. sd 

A file with that name already exist. 

Do you want to overwrite twoplots.sd 

Enter' to save updated coefficients 0 to 

Enter a filenamefor the file:~ 
STOP: FINISH 

: 25 : 

I
 I,---
: 26 : ,,---

?(y-yes):~


stop:[1] I
,---
: 27: 
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---------------------------------------------------------------------
This runstream demonstrates the use of previously saved coefficients.


%[ilig 
WELCOME TO


STAG


Enter a to make a stand, 1 to stop, 2 to read a file:~


Enter the input filename:/twoPlotS.Sdl


:
 28 :
Which height coefficients? a-default 1-read from file, enter here: [I]


Enter the input filename:! coef 29
: :


Reading your height coefficients from file coef


Read from file twoplots.sd 143 tree recs from 2 plots


9 heights are missing

9 crowns are missing


What kinds of heights were measured?

1 . Total height (feet)

2 - Height above ground to merchantable top (feet)

3 - Height in 16.5 ft. logs above a 1.5 ft. stump, measured to whole log

4 - Height in 16.5 ft. logs above a 1.5 ft. stump, measured to half log


enter 1,2,3, or 4:QJ


Enter 1 to add random errors, a not to :QJ


Enter 1 to save the file, a to abort !:QJ


Enter a filename for the file:!test.sd
 I


STOP: FINISH
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