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The Forest Vegetation Sinmulator (FVS) is an individual tree, distance
i ndependent growth and yield nmodel. It can portray a wide variety of forest
types and stand structures rangi ng from even-aged to uneven-aged, and single to
m xed species in single to nulti-story canopies. The FVS was originally called
Prognosi s (Stage, 1973) and devel oped for use in the Inland Enpire area of |daho
and Montana. New "variants" of the FVS result when tree growmh and nortality
equations for a particular geographic area are inbedded in the FVS franmeworKk.
In addition, FVS nodels are available that incorporate various insect and
di sease extensions. For exanple, the Wst Cascade variant has separate
extensions that incorporate western spruce budworm and western root disease.
Dwarf nistletoe effects are included in the base FVS npdel; however, an
extension allows nore conplex processing of dwarf mistletoe effects (Hawksworth
et al. 1995).

Ceographi c variants of the FVS have been devel oped for nany areas in the
United States. Figure 1 shows the location of the Wstside Cascades FVS vari ant
inrelation to all FVS variants. The area included in this variant runs al ong
the western sl opes of the Cascade Muntains fromthe Canadi an border south
t hrough Washi ngt on and Oregon to the area just north of the Interstate 5 |eg
fromGants Pass to Medford, O egon.

Data for this variant cane fromthe follow ng National Forests: M.
Baker - Snoqual m e, G fford Pinchot, M. Hood, WIIlanmette, Unrpqua, and the Cascade
Range portion of the Rogue River. This variant includes parts of severa
physi ographi ¢ provinces as defined in Franklin and Dyrness (1973). Fromthe
north these include the Northern Cascades (Wash.), the Sout hern Washi ngton
Cascades, the Western Cascades (Ore.), and the High Cascades (Ore.). It applies
to 37 specific tree species found principally in the Tsuga heterophylla, the
Abi es ammbilis, and the Tsuga nertensiana forest zones.




THE DATA BASE

Sources

Data to devel op the WC variant conme fromthe foll owing sources, listed
al ong with each principal reference governing their collection

G fford Pinchot National Forest
1981 Inventory (USDA Forest Service 1981)

M . Baker-Snoqual m e National Forest
1976 Inventory (USDA Forest Service 1976)
1987 Managed Stand Survey (USDA Forest Service 1987)

M . Hood National Forest
1970 Inventory (USDA Forest Service 1968)
1971 Inventory (USDA Forest Service 1971)
1986 I nventory (USDA Forest Service 1986)
1987 Managed Stand Survey (USDA Forest Service 1987)

Rogue River National Forest
1980 I nventory (USDA Forest Service 1980)

Urpqua Nati onal Forest
1968, 1969 Inventories (USDA Forest Service 1968)
1980 I nventory (USDA Forest Service 1980)

Wl amette National Forest
1971 Inventory (USDA Forest Service 1971)
1981 Inventory (USDA Forest Service 1981)
1987 Managed Stand Survey (USDA Forest Service 1987)

Assembly and Editing

The first step in the analysis was to convert all data to a comon format
usi ng the sanme codes, and del et e nonusabl e observati ons.

Even though formats and exact data content differed somewhat, the follow ng
generic list shows the approxi mate type of data needed. The data fall into
categories related to general environnent, the stand, and the tree.

1. An indication of l|ocation that includes ownership, Forest, or Unit.
Possi bly useful for | ooking at |ocational differences.

2. I nformati on about el evation, slope, aspect, site species and site
i ndex, etc. that relate to a stand's productivity and "m croclimte"

3. Data that allow the conputation of stand basal area, basal area in
all trees larger than a given tree, crown conpetition factor, stand
density index, and related neasures of density.

4, I nformati on about individual trees such as species, dianmeter
di aneter growt h, height, height growth, and crown ratio.

The typical inventory file contains, for each plot or stand, one or nore



header records with plot information. These are foll owed by records for

i ndi vidual trees or like-groups of trees. This information for all plots or
stands is converted in one or nore steps to growh sanple tree (GST) files.

Each GST file contains records for one species. Further, each GST record
contains not only all pertinent data for a specific tree, but also all necessary
data describing the stand and | ocation surrounding the specific tree. These GST
files are the input data for statistical regressions and other analysis

techni ques used to produce the functional relationships for the variant.

A major requirenment for each GST record is to have a neasure of that tree
species' site index. In mixed species stands neasured site index is based
al nost al ways on one species wi th domi nant or codoni nant heights. Production of
a GST file for each species requires the transformation of site index for the
"site species" into each species' equivalent "own site index".

Data Codes and Distribution

Tabl e 1 shows the codes used in this variant to designate each of the
Nat i onal Forests included. Table 2 shows the species codes and sanpl e sizes
used in the Westside Cascades variant. |In addition, table 2 lists the FIA
codes, the FVS two-character species codes, and the FVS species index nunbers
that correspond to those in the list found in the FVS Keyword Reference CGuide

(Teck 1996a). \Where the nunber of observations are zero or small, that species
is typically included with another simlar species. In table 2, for exanple,
Sitka spruce is conbined with Engel mann spruce. In addition, several species

were grouped together. These are identified by |ower-case letters (a, b, c,
etc.). Thus, "*a" denotes that California red fir and Shasta red fir are

consi dered together for nodeling purposes and either should be identified by 05
or RF. However, sone species are grouped together even though their conbined
nunbers are still too lowto allow explicit regression fitting. For exanple, as
denoted by "f" in the observation colum of table 2, California black oak is
grouped with Oregon white oak and should be identified as WO or 28. Any species
not included in the first 37 species in table 2 is included as "other" species
39.

Tabl es 2a-h are extensions of table 2 and are expressed in percent of total
observations for each relevant species. The species included in each table are
those for which regressions were fit and correspond to those marked with an * in
table 2.

Site Index and Site References

Site index literature references, base age, and tree age neasure are shown
in table 3. Site index references used in FVS WC for many of the species |isted
intable 3 differed fromthat used in the various inventories. Any species
whose inventory site index reference is different fromthat used in FVS was
transformed fromits original base to the selected nodel site index base |isted
in table 3. Operation of the Westside Cascades variant assunes that site
i ndices are determ ned according to the specifications in the appropriate
reference given here for FVS. O, alternatively, that site indices taken in the
field, if based on a different reference than shown here, are transforned in a
suitable translator programto the appropriate site index base given in table 3.

If site index is not taken as part of the field procedures in a stand/pl ot
or is otherwi se not available, newy established defaults set site index based



on the R6 plant association ecoclass code identified for the the stand. For
exanpl e, a stand whose ecocl ass code is CHS124 ( TSHE/ BENE- GASH = w. heml ock/ dwar f
Or. grape-salal) (Halverson et al. 1986:p.62) has a default site index of 93,
based on western hem ock (Wl ey 1978:b. h.age,50yrs). A conplete list of the
ecocl ass codes, their associated default site indices, and other infornmation is
contained in table Al in the appendix. Site index references used in Region 6
pl ant associ ati on ecol ogy publications are often different than the site index
references used in FVS. Thus, it is inportant to note that site indices in
appendi x table Al are based on the site references used in the FVS WC vari ant
and are the equivalent of site indices in the original ecology references.



MODEL OPERATION

This section presents a brief overview of FVS operation to provide the
context for the followi ng details about the relationships fitted to the WC dat a.
Figure 2 provides an outline of the mgjor execution steps in FVS

FVS first reads and checks keywords, then reads the tree record file (if
there is one). Next, it conputes stand characteristics that appear in the
reports for the initial year. This is typically the inventory date or the stand
regeneration date. Then FVS backdates all stand attributes to 10 years prior to
the inventory date, grows this stand back to the inventory date, conpares the
val ues fromthe actual inventory date with sinulated val ues and conputes
calibration statistics to better match sinul ated val ues with actual val ues over
the 10-year peri od.

Next, FVS begins the steps that are repeated every cycle. The Event Monitor
keywords and functions are checked to see if any activities are to be schedul ed
based on existing stand conditionsat the start of the cycle. Then thinning
occurs if scheduled, followed by a check again of the Event Monitor for
scheduling activities based on post-harvest conditions within the same cycle.
Event Monitor capabilities are powerful and very useful for nodeling situations
and creating variables not covered in standard FVS output. See Crookston (1990)
who descri bes Event Mnitor functions and processes along with several good
exanpl es.

At this point if any large trees exist in the treelist, FVS conputes in
order their new dianeter, height, and crown relationships 10 years in the future
(or to whatever tinme interval is specified). Next, FVS conputes in order small
tree height, dianmeter, and crown relationships. Note that for all size trees,
FVS conputes height increment using both large and sam | tree logic. However,
in all FVS variants an overlap dianeter zone exists between tree sizes
considered | arge and snmall so that conputed val ues of tree height increnent are
splined by a weighting procedure to obtain a snooth height growth transition
fromsmall to large tree nodels

Foll owing growth estimation, nortality is conputed based on background
rates, and on rates determ ned by tree variables such as diameter and crown
rati o, and by stand variabl es such as basal area maxi num

Ef fects from bi ol ogi cal change agents such as insects and pat hogens are
next considered in the sinmulation if an appropriate FVS insect or pathogen
extension is used.

Next, new seedlings are added to treelists in the regeneration step. Some
FVS variants have routines to automatically sinulate natural regeneration, but
nost variants depend on the user to specify ampunt and species to be planted or
germ nat ed

The stand now has been projected one cycle (10 years usually) and its
remai ning attributes including volume are conputed, sunmarized, and recorded. As
figure 2 indicates, the sequence frominitial Event Mnitor check to this point
is repeated during each cycle. Wen no nore cycles are schedul ed, FVS prints
final parts of its output and conpletes any files necessary for use by post
processors.



FUNCTIONAL RELATIONSHIPS AND RELATED DATA ANALYSIS

This section di scusses devel opment and operation of essential FVS functions
that are unique to the Westside Cascades variant. The follow ng sections are
related to steps shown in figure 2.

Stand Characteristics-Initial and Updated

This section di scusses several niscellaneous functions. These processes
are used later in the cycle to conpute initial stand characteristics or to
conput e updated stand characteristics as shown in figure 2. Sone of these
functions may al so be used in other sections such as large tree dianmeter grow h.
So al though these functions are not listed specifically in figure 2, they play
vital parts in functions that are shown.

Bark Ratio
Bark ratios are used to convert between inside and outside bark dianeters
(i nside bark dbh = outside bark dbh * bark ratio). In FVS, dianeters are
reported as outside bark while dianeter growh is conputed inside bark. 1In the

West si de Cascades variant, one of three functional forns dependi ng on species
describes the relation of dib as the dependent variable to dbh as the
i ndependent variable. Coefficients for these equations are shown in table 4.

b
D, - ‘l"’1Doz>2 €D
Dy, - b, + ‘bZDob (2)
Dy, - ‘leob (3)
and
D,,
Bark ratio = (@)
D
ob

wher e:
D,, = dianeter outside bark
D, = dianeter inside bark
b, and b, = coefficients fromtable 4.



Default Tree Hei ght Dubbi ng

Wth recent changes to the West Cascades variant (see Gowh & Yield
Bulletin No. 333, dated 3/13/97) the height dubbing process now uses equations
based on data fromthe Region 6 Permanent Plot Gid Inventory. Roy Mta (FMSC
Ft. Collins) used these data to fit with nonlinear regression techniques a
"Curtis-Arney" functional form (Curtis 1967, Arney 1985). These equations
conpute tree height given tree dbh. The default logic in WC now uses these
equations unless the user specifically elects to use the previous Wkoff
functional form

More specifically, the default |ogic now incorporates the follow ng
st eps. For trees 3-inches dbh and greater wi thout neasured heights in the
treelist, their height is conputed using the Mta coefficients (see tables A2-A7
in the appendi x) in the nonlinear Curtis-Arney functional form

Py
HT = 4.5 - p2e_P3D”’ (5a)

Dubbed heights for trees less than 3-inches dbh are conputed with a Iinear
function splined to the lower end of the Curtis-Arney function. This linear
segnent of the overall H D curve applies down to 0.3-inches dbh with an assuned
hei ght of 4.5 feet. 0.3-inches is the assunmed budwi dth of the |eader on a tree
that has just achieved breast-height. |If the conputed tree height is less than
4.5 feet, then height is set to 4.5 feet. By convention, seedling trees with a
dbh of 0.1 are assigned a height of 1.01 feet.

Lastly, and this applies to either the default or the elective node of
hei ght dubbing, if a tree is coded as having topkill, height is set at 80
percent of the predicted height for an equival ent sound tree.

El ective Tree Hei ght Dubbi ng

Users may elect to have FVS fit a tree height-diameter equation to data in
the FVS treelist for the stand/plot. The equation that is fitted is the Whkoff
et al. (1982:p.51) height equation. To use this option, use the NOHTDREG
keyword and place a "1" in field two. In order for this to work, at |east three
trees of each species to be processed nust have nmeasured di anmeters and hei ghts.
Note that in this dubbing option, the split between [arge and small trees is
five inches, not three inches as in the Curtis-Arney default option. Further
details are in the follow ng di scussion

Trees GE 5 I nches

The result of the Wkoff nodel fitting process within FVSis that by in
equation 5b is recalculated and replaces the b, coefficient in table 5. 1In the
event that neasured heights would lead to a negative b, coefficient, the Whkoff
fitting process is abandoned and the tree height is deternmined fromthe "Curti s-
Arney" functional form (eq. 5a) using the Mta coefficients. This can happen
for exanpl e, when enough | arger dianmeter trees in a stand are shorter than
smal [ er dianmeter trees.

HT = 4.5 + exp(b, + b,/ (D,, + 1.0)) (5b)



wher e:
HT

total tree height in feet
D,, = dianeter at breast high

b, and b, = coefficients fromtable 5b.

Trees LT 5 I nches

Even when electing to fit tree heights for large trees, as just discussed,
small trees are never fit to local data. Logic for estimting nissing heights
of trees less than five inches dbh is somewhat nore conplicated than that for

| arger trees. The functional forms for two groups of species are shown in
equations 6a and 6b

For tree species codes 16, 21-29, 34-39 the equation for height is sinply
H=b, + b,D+ b,CR + b, + by (6a)

where b, is the intercept term
b,-b, are slope terns for their respective vari abl es;

b; is a "dunmmy" variable to signify managed or unnanaged
st ands;

Dis diameter at breast height in inches; and
CRis crown ratio expressed as a percent (0-100).

For tree species codes 1-14, 17-20, and 30-33, the equation for height is
conmputed as just shown in eq. 6a and then used in an exponential, as

H = exp" (6b)

This [ ast equation should be considered in the FORTRAN codi ng sense, not in
the al gebraic sense. Thus, in equation 6b, for the appropriate species, His
first conputed by equation 6a, then this value is used as the exponent in

equation 6b to finally get height H  The coefficient values for equation 6 are
shown in table 6.

One speci es, ponderosa pine (tree species code 15), has an individua
equation which applies to trees |less than four inches dbh

H = 8.31485 + 3.03659*D - 0.59200*JCR

where D is dianeter at breast height and JCRis the crown ratio code set at a
val ue of 6. Ponderosa pine trees 4 inches dbh and | arger have their dubbed
hei ghts conmputed with the Wkoff nodel

Finally, just as in the default node, if the conputed height of a tree is
less than 4.5 feet, then His set to 4.5 feet. Seedlings with dianeter
typically set to 0.1 inch, have their height set to 1.01 feet.

Crown Conpetition Factor (CCF)
CCF for trees greater than 1-inch d.b.h. is calculated using equations

derived from Pai ne and Hann (1982). In their paper, Paine and Hann present
equations for crown width as a function of dbh



MCW = a, + a; * Dy,

where MCWis maxi mum crown wi dth. The equation for MCWis substituted into an
expression for maxi numcrown area, i.e., the vertical projection of crown area
onto a horizontal plane at ground | evel under the tree.

MCW. , I
MCA =TI (—)2% - =

2 4 (a02 + 2apa,d,, + a’dy) (8)

1 “bh

This individual tree crown area expression is then put in ternms of percentage of
an acre. So percentage tree crown conpetition factor, PCTCCF, is

PCTCCF = o100 (a?

9
143560 (%0 * 230@dy, ¢ a7 dy,) (9)

1 bh

After sinplifying and introduci ng new synbols, the final formfor
i ndi vidual tree CCF is

PCTCCF = r; + r,dy, + rzdy? (10)
where k = 100B/(4x43560) = 1.80303x103;

r, = kag

r, = 2kaya,; and

r, = ka2

CCF for small trees (trees |less than one inch dbh) is estimated with the
equation

PCTCCF = dy, * (r, + r, + 1y (11)
Stand CCF is the sumof the PCTCCFs for all trees.

Tabl e 7 shows the resulting r; coefficients for the percentage tree crown
conpetition factor that are used in FVS WC

Crown Wdth

Recently, new crown wi dth data were obtained fromR6's Permanent Plot Gid
I nventory. These data are the basis for refitted crowm width equations that are
used for describing crown w dths associated with individual Iive, dead, or cut
tree records in FVS treelists (called for by a TREELI ST or CUTLI ST keyword).

The functional formfor trees greater than 4.5 feet. is a sinple power
function, CW= aD’,, where CWis crow width in feet, Dis tree Doh, and a and b
are coefficients determined by regression. For trees less than or equal to 4.5
feet height, the relationshipis CW=rH where His tree height and r is a
ratio of crown width to height. Coefficients for tree species in the WC vari ant
are provided in table 8.

M ssing Crown Ratio

10



If a tree record has no crown ratio, crown ratio is dubbed using one of
three al gorithnms depending if the tree is newy established via regeneration, is
establi shed with dbh | ess than one inch, or is established with dbh one inch or
greater.

For newy established trees an initial crown ratio (CR) is conputed based
on crown conpetition factor

CR = 0.89722 - 0.0000461 * PCCF

where PCCF is the point crown conpetition factor. A randomfactor is added to
this initial value and the intermedi ate val ue checked so that if falls between
0.2 and 0.9. Finally, the value is rounded to an integer code between 20 and

90.

| CR(1) = 100.0*CR + 0. 5.

For trees in the input data | ess than 1-inch dbh, expected crown ratio is a
function of species, height, and basal area. The initial crown ratio is
conput ed as

CR = BCRO(11SPC) + BCRL(IISPC)*H + BCR2( |1 CPC)* TBA,

where His tree height, TBA is current total stand basal area, and BCRn and
I SPC are defined in table 9. This initial crown ratio estinate has a random
conmponent added and the result is bounded between 0.05 and 0. 95.

Crown ratio for trees in the input data with dbh 1-inch or greater is
estimated using a Weibull function as described in a |ater section about
conmput ati on of changes in crown ratio.

Large Tree Growth Submodel

In the large tree subnodel, the order of conputation for tree attributes is
first diameter increnment, then height increment, and finally crown change.

Di aneter | ncrenent

As described by Wkoff et al. (1982:53-65) and Wkoff (1986:p.5-8), large
tree dianmeter growh is estimated by fitting a log linear regression to a set of
predictive variables. These predictive variables fall into two groups. First
are those describing factors that remain constant during the sinulation such as
the general location of the stand, its topographic setting, and its site index;
second are those describing the dynam c biological attributes of the subject
tree, or of its relation to neighboring trees, or of the stand as a whol e.
Equation 12 bel ow shows the particular variables and their group

11



FVS

Coefficients array
and terns Variabl e nane
Ln(dds) = (12)
Stand vari abl es constant during sinulation:

bo, * In(SI) Site index DGSI TE
+ by, * ELEV El evati on (100ft) DGEL
+ bgs * (ELEV)? El ev. squared DGEL2
+ by * SLOPE Sl ope proportion DGSLOP
+ bgs * (SLOPE)? Sl ope squar ed DGSLSQ
+ bes * SL*Cos(ASPECT) Slope with cos(aspect-rad.) DGCASP
+ by, * SL*Sin(ASPECT) Slope with sin(aspect-rad.) DGSASP
+ by * FOREST Location "dummy" var. DGFOR

Tree/ St and bi ol ogi cal vari abl es dynam ¢ during simnulation:

+ by * D? Dbh squared, by | oc. DGDSQ
+ by * In(D) Dbh, nat. log form DGLD
+ b,; * CR Crown ratio, proportion DGCR
+ by, * CR Crown ratio squared DGCRSQ
+ by; * I n(BA) St and basal area (BA) DGLBA
+ by, * BA St and basal area DGBA
+ by * BAL BA, Ig. trees (BAL) DGBAL
+ by * BAL/In(1+D) BAL nodi fied by Dbh DGDBAL
+ by, * PCCF Pt. crown conmp. fctr. DGPCCF
+ byg * RELHT TreeHt / AvgHt - 40 | argest dbh DGHAH

Table 10 lists the coefficients by species or species group for the ternms in
equation 12.

The dependent variable in this functional form In(dds), is the natural |og

of change-in-dianeter-growth squared. In alternate term nology, dds is delta
di ameter squared, where delta in this usage is the Greek letter conmmonly used to
denote mat hematical change. |If dds is nultiplied by the appropriate constant,

change in tree basal area is obtained. The variable dds is further described by
Wkoff et al (1982:p.53).

Not all variables in eq. 12 are used for all species, and two variables are
based on categories. These two are |ocation and [? variabl es which use a val ue
t hat depends on category class. Wen a variable is not used in the regression
for a particular species, its coefficient is zero. As a exanple of which
coefficient value to use, assunme our Forest is the Gfford Pinchot (JP) and the
species of interest is western hem ock. Fromtable 10, footnote a, find that
western hem ock (FVS-WC species nunber 19) has a Species Goup Index of 09. In
the body of table 10, the second section, see that under the FOREST vari abl e,
the Gfford Pinchot is listed as 1-G@P. Follow along that Iine over to the
colum for Species Goup 09, and find that the |ocation coefficient for western
hem ock on the Gfford Pinchot NF is -0.298310

Finally, for red alder growh a special function was established that does
not have the sanme description as that above. All red alder coefficients in
table 10 are shown as zero. For red alder, the dds growh function is a
decreasing parabola if dianmeter is |less than 18, coupled to a decreasing
straight Iine for dianeter greater than 18. Red al der dianmeter growh goes to
zero for trees with 28 inches and | arger dbh. However, any tree with dianeter
growh less than 0.1 inch has its dianeter growmh set to 0.1 inch, so the
effective lower bound is 0.1 inch of growh.

12



Large Tree Di aneter Increnent Boundi ng Function

Dol ph and Di xon (1993) point out that any sinulator can be used to project
beyond the bounds of the underlying devel opnent data. Indeed, that is one of
t he advant ages of the sinulation approach as Iong as the bounds are not
stretched too far, and as long as the sinmulator has built-in safeguards to
m ni m ze unreasonabl e results.

The large tree dianmeter increnent bounding function is an exanple of such a
safeguard. G ven a tree dbh, the correspondi ng di aneter increnment boundi ng
equation is

DGy = 7.92 €003 (13)

If predicted dianeter growmh, DG is greater than DG,, then DG is set equal to
DG,y Iif less than zero, DGis set to zero. |If dbh exceeds 150 in., dbh is set
to 150 before maximum DG i s conputed with equation 13. The coefficients in
equation 13 were devel oped from Dougl as-fir data.

Hei ght | ncrenent

The height growth functions used in the FVS Wst Cascades variant are not
simlar to those reported by Wkoff and others (1982). 1In the WC vari ant,
hei ght growth is calculated using a technique of nodified potential described by
Wensel et al. (1987) and Richie and Hann (1986). These authors constructed site
curves and then height gromh curves with nodifiers based on the sane data. In
WC, the site curves are those discussed in the section, Site Index and Site
Ref er ences.

Hei ght can be calculated with these site equations given a site index and
age. Conversely, given a site and height it is possible to calculate an
approxi mate age for a tree, nore appropriately called an effective site age.
Potenti al height growh can then be cal cul ated by increnenting the effective
site age by the cycle period I ength and solving the site index equation for a
new hei ght. Height growth is the difference in the heights between the two
points in tinme. For a specific site this growth would be the best expected if
the tree follows the site or height growh curve. For exanple, consider a
typi cal western hem ock, site index 100 (Wley 1978;p.23). |If the tree starts
the projection cycle 40 feet tall, its effective breast high site age is 17
years. Ten years later, at an effective site age of 27 (breast high), its
hei ght woul d be 62 feet. Thus, the potential height growh for the 10-year
interval is 22 feet.

The one exception in this variant to the potential height |ogic described
above occurs for white fir and grand fir ol der than a specified maxi num advanced
age. In this case

POTHTG = 10*(0.2 + 0.00264*Sl),

where POTHTG i s potential height growh and SI is site index.

Regar dl ess of which approach is used to estimate potential hei ght grow h,
potential growth is usually reduced based on estimates of vigor and the tree's
conpetitive position in the stand. Tree vigor is associated with crown ratio

and conpetitive stand position is associated with suppression effects (if any)
due to relative height. These two factors are conbined to reduce potenti al
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hei ght growth. The nodi fying factor, X, nultiplies potential height increnent,
POTHTG and varies from1l to O, signifying, at the extrenmes, that a potenti al

hei ght increment is not reduced at all, or that it is to be reduced to zero.

The equation for X, i s

BbCR (RH? - 1)
X . q=all-e”) (e ) (14)
wher e:
Xwa = value of the nodifier;
CR = crown ratio as a decimal proportion, i.e., 70%CR -> 0.7;
RH = height of the subject tree divided by the average hei ght of the

40 | argest dianmeter trees in the stand;
1.117148; b = -4.26558; ¢ = 2.54119; d = 0.250537.

a

This nodifier function is simlar in concept to the functions di scussed by
Ritchie and Hann (1986:p.139-141). The factor with crown ratio CRis calibrated
to be zero if crown ratio is zero; in this case the nodifier would be zero and
so woul d height growh after nmultiplication of the potential height.

Conversely, if CRis one, thenits factor is close to 1 in value. The relative
hei ght factor works sinmlarly. The RH variable is constrained in the nodel to
be 1 or Iess. Thus, even though a given tree may be taller than the average

hei ght of the 40 largest dianeter trees, its relative height value is still 1.
However, a tree shorter than the average height of the 40 | argest dbh trees will
have a relative height less than 1, depending on its height and the average.

Biologically, crown ratio and relative height are likely related. A tree
could have a small crown ratio for a variety of reasons, but a likely reason is
that it is suppressed with its crown overtopped by nei ghboring trees.

Mat hemati cal ly however, these two factor ternms in equation (14) are independent
even though they are related through other parts of the nodel.

For all species, the conditional estimted 10-year height growth is given
by:

HTG = POTHTG * X, (15)

The sum of height at the start of the cycle plus the nodified 10-year height
growth is next checked in a bounding function to nake sure it doesn't exceed the
species newy cal cul ated maxi rum height. [If the newy estimated hei ght does
exceed this maxi mum hei ght bound, then height growth is adjusted so that new
total height equals maxi mum height. Finally, if cycle length is different than
10 years, height growh is scaled to the cycle length using a straight ratio

adj ustment, and then height growth is multiplied by any hei ght growth
multipliers entered by FVS keyword. At this point, the revised and nodified

hei ght growh is added to the old height to give new height.
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Crown Changes

Crown ratio for each tree record is predicted at the end of each projection
cycle. Crown ratio may increase, decrease, or stay the sanme depending on growth
in the subject tree and on changes in the stand and nei ghboring trees. The
di stribution of crown ratios within a stand are assuned to foll ow a Wi bul
di stribution (Johnson and Kotz 1970:p.250). First, the nmean stand crown ratio
is estimated from Stand Density I ndex (Reineke, 1933). Next, Wi bul
di stribution paraneters are estimated from nean stand crown ratio. And finally,
i ndi vidual trees are assigned a crown ratio fromthe specified Wi bul
di stribution based on their rank in the dianeter distribution, and scaled by a
density dependent scale factor. A detailed description of this technique can be
found in Dixon (1985). Change in crown ratio fromone projection cycle to the
next is obtained fromthe difference in the crown ratios picked fromthe
appropriate Weibull distributions at the beginning and at the end of the cycle.
Thi s change value is bounded to 10 percent to avoid unrealistic changes from one
cycle to the next.

Mean stand crown ratio is estimated using equation [17] and the
coefficients shown in Table 10.

MCR = dO + d1 * RSDI [17]
where RSDI (relative SDI) = current SDI / maxi num SDI

Conput ati on of maxinmum SDI is described in the section discussing nortality. In
a recent revision to the WC variant, nmaxi num SDI is deternined by plant

associ ation and is based on the SDI value of the default site species for the

pl ant association. This information is displayed in table Al in the appendi Xx.

The Weibull distribution is described by its probability density function
shown in equation [18] (Johnson and Kotz, 1970).

£ (x) - %( X_ba) ot {52 [ 18]

The "a" (location) coefficient is set to a constant; and the "b" (scale) and
"c" (shape) coefficients are estinmated as linear functions of mean crown rati o,
equations [19] and [20]. Coefficients for estinmating these paraneters are shown
in Table 10. Estimates of the "b" paranmeter are bounded to values 3.0 or

greater, and estimates of the "c" paranmeter to values of 2.0 or greater
b =b0 + bl * MR [19]
c =c0 +cl* MR [ 20]

where MCR = estimated nean stand crown rati o.

Once the Weibull distribution is specified, code in subrouti ne CROM uses
the Weibull's cunmul ative distribution function in an algorithmto assign crown
ratios to individual trees. The lower truncation point for choosing crowns from
the Weibull distribution is the .05 percentile point. The upper linmt is the
.95 percentile point, unless a density dependent scale factor is invoked.

The scale factor (equation [21]) is a function of the stand' s crown
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conpetition factor. Values of SCALE are bounded between 0.3 and 1.0, inclusive.
SCALE = [1.0 - 0.00167 * (RELDEN - 100.0)] [ 21]
where RELDEN = stand CCF.

The net effect fromthe large tree crown nodel is to nmake sinmulated crown
changes responsive to changes in the tree and surroundi ng stand. For exanple,
with thinning, the crown is expected to | engthen; conversely, if density
i ncreases, a given crown is expected to shorten

Small Tree Submodel

In the small tree subnodel, the order of growth estimation is different
than in the large tree nodel being first tree height, then dianmeter, and then
crown changes.

Hei ght | ncrenent

Hei ght increnment for the small tree nodel is conputed for all trees.
Recall that the large tree nodel calcul ates height increment for all trees. The
overlap zone defined by dianeter allows a weighted average of heights in the
zone range so that the height transition is snoboth fromthe snall to large tree
nmodel. Currently, the transition zone in the WC variant is 3- to 5-inches.
These transition zone bounds are used bel ow as exanples with the understandi ng
that at some point in the future, they could change.

For small trees, potential height growh is cal culated according to the
foll owi ng equati on:

Potential Height Gowh = CON*(10.2 + 5.05 (Dunmy) - 0.03 (Point CCF))

where Dunmy = 1 if species = DF; dumrmy = 0 for all other species;
CON = a constant determ ned for each speci es.

Potential growth is then reduced for the effects of density and crown according
to the equation:

Modifier = (1 - e(-20(SATBABA/BEN) * (Crown Ratio) * 0.12

where SATBA is the stand basal area that effectively inhibits all growth of
small trees and Crown Ratio is a coded val ue 0-9.

A slight random adjustnent of up to +/- 10 percent is then added to the
prediction. This predicted height growh is for a five-year period. Before
procedi ng, the small tree height growh is adjusted to the sinulation cycle
| engt h.

In order to nake snall tree height predictions and | arge tree height
preditions mesh snmoothly over the transition dianeter range of 3 to 5 inches
dbh, a sinple weighting procedure conbines the two height estimates in the 3- to
5-inch diameter range. Predicted height growmh in this range are conputed using
the foll ow ng fornul as:

Wei ght = (dbh - mini num dbh) / (nmaxi nrum dbh - nini num dbh)
and
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Predicted HTG = (small tree HTG *(1.0-weight) + (large tree HTG *wei ght

where mni mum dbh is 3 inches and maxi mum dbh is 5 inches.
If the dianeter is less than the mni mum shown for that species, weight is set
to 0.0; if the dianmeter is greater than the maxi mum weight is set to 1.0.

Di anet er | ncrenent

Fol I owi ng the hei ght cal culation, diameter growh for trees I ess than 3-
i nches dbh is estimated. Dianeter outside bark is calculated for the beginning
of the projection period, and again for the end of the projection period.
Di ameter growth, outside bark, is the difference between the two.

When di aneter outside bark is calculated at the beginning and end of the
projection period, one of two nethods is used dependi ng on whet her the height-
di aneter function is calibrated or not. Calibration of the height diameter
equation is now turned OFF by default. |In this case the equations used to
cal cul ate dbh, outside bark, are the Curtis-Arney nonlinear functions discussed
earlier in this Overview for height dubbing. However, if the user specified
calibration of the height-dbh equations using the NOHTDREG keyword for hei ght
dubbi ng, the Curtis-Arney equations are not used to conpute snmall tree dianmeter
growth. Instead, dianeter at the begi nning and end of the projection are
conmputed from speci es specific equations of the form

Diam = K + a*CRCODE + b;*ALHT + c¢,*H + d,* DDUM

wher e i = subscript denoting a particul ar species;
a,, b, c;, d, = species specific regression coefficients;
CRCODE = crown ratio code, 0-9;
ALHT = I n(H);

H = tree height (either at start or end of projection period);
DDUM = additi onal constant applicable to certain species.

Fol I owi ng cal cul ati on of dianmeters outside bark at the begi nning and end of
the projection period, dianmeter growh outside bark is converted to dianeter
i ncrement inside bark using species specific bark factors, and then scaled to
the typical 10-year projection interval

Crown Changes

Crown change during a projection cycle for small trees with dbh one inch or
larger is estimated by the same logic as for large trees. Crown ratio for trees
with dbh I ess than one inch is held constant at its initial value until its dbh
reaches one inch.

Mortality

Two tree nortality rates are conbined in the Wst Cascades variant. One
nortality rate is based solely on individual tree characteristics; another
nortality rate is based on stand basal area characteristics relative to a stand
basal area maximum Modifiers are applied for stand density and | ength of
prediction period. The two rates are conbined with a basal area weighting
formula to get the rate applied to an individual tree record.

After recent upgrades to the WC variant (G&Y Bulletin No. 333, 3/13/97),

maxi mum st and density index (SDIlmax), which fornmerly played a significant role
in conmputing crown changes (see eq. 17 and acconpanying text), now also enters
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significantly into nortality | ogic because it affects maxi mum basal area.

SDlmax, |ike default site i ndex discussed earlier, now has a default val ue based
on plant association ecoclass code. See table Al in the appendix for a list of
default SDI nmax val ues by ecocl ass code. Basal area maxi mumis now determ ned by
SDI mexi mum and thus has a direct effect on how nortality is conputed. Basa
area maxi mumis conputed as SDInmax * 0.5454, since SDImax is the nunber of
asssuned 10-inch trees the stand can support, and 0.5454 cones from

10*10*0. 005454.

The basic individual tree relationship may depict either nortality or
survival. The predicted dependent variable is a decimal proportion of a tree
record. For exanple, if a survival proportion of 0.975 is predicted for a tree
record that represents five 8.5-inch trees in a given cycle, then the next cycle
will start with 4.875 (<=5 * 0.975) trees represented by this particular tree
record.

Hami [ ton and Edwards (1976) describe sinmulation of individual tree
nortality that is based on a logistic function. The general formof the primary
equation is

1
R, = ——== [ 23]

1. e*t®

where R is a decimal proportion (0-1) of a tree record; and f(x) is sone
linear function of tree and stand vari ables and, in sone cases, site-based
qualitative ("dummy") vari abl es.

In the WC variant this equation is

1.0

R, =
ts 1.0 . ef(a+bDbh+cCRc+dSP) [ 24]

where R, is a survival rate rather than a nortality rate;
D, is tree dianmeter at breast height;
CR, is the crown ratio code (0-9);
SP is a {0,1} category variable for species; and
a=-2.10198; b=-0.036595; c=-0.165802; d=-0.987133.

Since equation [24] shows survival rather than nortality, the correspondi ng
nortality rate, R, is conmputed as R, = 1.0 - R, This equation uses data froma
12-year interval so, to conpute a nortality rate for a different interval, the
nortality rate is first transforned to an annual basis. Hamilton's logistic
rate is adjusted by a factor based on Reineke's SDI to account for expected
differences in dianmeter growh rates. One factor applies to dianmeters greater
than five inches; another factor to dianeters less than or equal to 5 inches.

Wkoff et al. (1982:pp. 73,74) and Wkoff (1986:p.11) discuss how nortality
is adjusted as stand basal area increases and approaches an i ndependently
esti mated basal area maxi num Wien basal area is nuch | ess than nmaxi rum nost
basal area increnment is retained as growi ng stock. However, for basal area
increasingly close to maxi num nore basal area growh is offset by nortality.
Wkoff et al (1982:p.76) illustrate this in the right half of figure 37 which
shows a wi deni ng gap between increasing accretion and decreasi ng net vol unme
i ncrement as stand basal area and nortality increase.
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After conbination of the two nortality rates on an annual basis (i.e., the
i ndividual tree rate and basal area rate), the conbined rate is again
transformed so that it applies to the nunber of years in the sinulation cycle,
typically ten years.
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Establishment Submodel

Except for sprouting species, the user nust explicitly establish
regeneration in the West Cascades variant. This is done by using a subset of
the keywords described by (Ferguson and Crookston 1991:p. 10) for the

regeneration establishnment subnodel. Thus, natural regeneration as an automatic
i ntegral nodel feature, as described by Ferguson and Carlson (1993), is not
currently available for the West Cascades variant. |n the Wst Cascades

variant, only the follow ng keywords are operable and effective for regeneration
establishment in W& ESTAB, BURNPREP, MECHPREP, PLANT, NATURAL, PLOTINFO
RESETAGE, OUTPUT, HTADJ, RANNSEED., M NPLOTS, TALLY, TALLYONE, TALLYTWO and END
Thus, the only nethod of establishing newtrees in the Wst Cascades variant is
explicitly using PLANT or NATURAL keywords keywords in an ESTBLI SHVENT keyword
sequence. Also, for nost applications it is not necessary to use any of the
three "tally" keywords. These keywords are al so described by Teck (1996a).

The ot her keywords shown in table 4 of Ferguson and Crookston (1991:p. 10)
are useful only in the five variants that support automatic integrated
regeneration.® |f these are used in WC sinulations, they do not cause explicit
error messages, but they don't do or affect anything.

In addition, several of the above |isted keywords, for exanple, PLANT,
BURNPREP and MECHPREP, supply information used in econom c analysis (i.e.
CHEAPG  Horn, et al. 1986).

In the establishnent subnodel, height is first estimated frominformation
on the PLANT or NATURAL keyword and then nodified by random conponents. Crown
ratios are assigned to these newy established trees using the equation

CR = (0.89722 - 0.0000461*PCCF + 0.07985* RANN) *100, [ 25]

where CRis the crown rati o bounded between (20,90); PCCF is the point crown
conpetition factor; and RANN is a random i ncrenment bounded between (-1.0,1.0).

If TALLY keywords are not used, these trees are passed to the FVS treelist at
the first projection cycle boundary follow ng regeneration. Height growh is
calculated for the length of tine between planting and the end of the projection
cycle. Then, dianeter growmh and crown changes are estimted as part of the
smal |l tree nodel, as described earlier

The m ni mum set of regeneration establishnent keywords necessary to get a
FVS projection fromplanting trees on bare ground is:

NOTREES

ESTAB dat e

PLANT dat e 16. 400.
END

The date (i.e., a year or cycle nunber) in the ESTAB keyword record is the date
of the disturbance or cutting that necessitated planting. The date in the PLANT
keyword is the year planting is to be done. The two dates may be the sane; they
don't have to be. In many cases the date of planting is different than the

The five variants that do support full autonmmtic regeneration are
Northern Idaho (NI, aka Inland Enpire), Central Idaho (Cl), Kootanai-Kani ksu-
Tally Lake (KT, aka KOOKANTL), Eastern Mntana (EM, and Southeast
Al aska/Brit. Col. Coast (AK, aka SEAPROG) .

20



di sturbance date but is set in the sane cycle as the date of disturbance.
Addi tional detail about timng of establishment is discussed in Ferguson and
Crookston (1991).

To ease the inclusion of sinple regeneration into FVS sinulations, a
"keyword" called REGEN can be used within the FVS Subnittal System (Teck 1996b).
This "keyword" appears as part of the Subnmittal System MAIN KEYWORD ENTRY
SCREEN. By choosi ng REGEN, the user is asked for paranmeters describing the
i nt ended FVS regeneration keywords. Please note that REGEN is a "keyword" for
use only in the Submittal System REGEN does NOT work in a regular FVS keyword
file.

Volume Calculation

Vol unme algorithnms for the Wst Cascades variant cover the conputations for
total cubic foot volume, nerchantable net cubic foot volune, and merchant abl e
net board foot volunme. These three volunmes are potentially conmputed for each
tree record, depending on tree size. Net nerchantable volunmes may not apply to
some tree records depending on how the nerchantibility Iints are set (as
defaults or via the VOLUVE or BFVOLUME keywords).

Total cubic volume for WC i s based on inside-bark dianeters cal cul ated by
Regi on 6 Westside taper functions. Formclass in WCis currently determ ned
based on species and di aneter size class, and on the "Wst side" of Region 6
descri bes the bottom 32-foot log. |If needed, formclass may be changed using
Field 6 of the VOLUVE keyword (Teck 1996a).

Mer chant abl e cubic foot volume is based on default M ni mum Dbh and M ni num
Top Di aneter, or on the respective specifications entered in Fields 3 and 4 of
the VOLUVE keyword. Net merchantabl e cubic volunme is obtained by applying a
defect correction factor; for exanple, if the defect correction factor is 0.25,
then 25 percent of the volunme is defect and the net volune is the reminder
after defect volunme is subtracted. The defect correction factor is the maxi num
of three possible correction factors available to the nodel. The three are 1)
the current defect percent fromtree record data; 2) the conputed |inear
i nterpolation value fromthe MCDEFECT keyword; or 3) the conputed | og-Ilinear
val ue fromthe MCFDLN keyword.

Processing for board foot volune is sinmlar in concept, although not in the
details. For board foot volune, the BFVOLUVE keyword functions the sanme as the
VOLUME keyword for cubic volunme. Defect information is included via the
BFDEFECT or BFFDLN keywor ds.
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Tabl e 1. Forest codes used in the Westside Cascades vari ant.

For est Code Acronym
G fford Pinchot 603 aP
M . Baker/ Snoqual m e 605 MBS
Mount Hood 606 MIH
Rogue Ri ver 610 ROR
Unpqua 615 UwP
Wl lanmette 618 WL
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Tabl e 2. Species nanmes and codes used the the Westside Cascade vari ant.

FI A Species Nunber of
Speci es Scientific Nane code EVS codes (Cbseryv.
Pacific silver fir Abi es amabilis 011 SF 01 3, 878*
Vite fir Abi es concol or 015 WF 02 1, 044
Grand fir Abi es grandi s 017 GF 03 504*
Subal pine fir Abi es | asi ocar pa 019 AF 04 227*
California red fir Abi es magnifica 020 RF 05 44* g
Shasta red fir Abi es magni fica var. shastensis 021 RF 05 515*a
--This slot not in use currently --- -- 06
Nobl e fir Abi es procera 022 NF 07 1, 555*
Al aska cedar Chanmecypari s noot katensi s 042 YC 08 112*Db
Western | arch Larix occidentalis 073 YC 08 74*b
I ncense cedar Li bocedrus decurrens 081 IC 09 296
Engel mann spruce Pi cea engel manni i 093 ES 10 209*c
Sitka spruce Pi cea sitchensis 098 ES 10 2*c
Lodgepol e pi ne Pi nus contorta 108 LP 11 898*
Jeffrey pine Pi nus jeffreyi 116 JP 12 0
Sugar pi ne Pi nus | anberti ana 117 SP 13 240
Western white pine Pi nus nonti col a 119 WP 14 414*
Ponder osa pi ne Pi nus ponderosa 122 PP 15 432*
Dougl as-fir Pseudot suga nenzi esi i 202 DF 16 17, 250*
Coast redwood Sequoi a senpervirens 211  RwW 17 0
West ern redcedar Thuja plicata 242 RC 18 1, 354*
West ern henl ock Tsuga het erophyl |l a 263 WH 19 5, 008*
Mount ai n heml ock Tsuga mertensi ana 264 VH 20 3,019*
Bi gl eaf mapl e Acer macrophyl | um 312 BM 21 89*
Red al der Al nus rubra 351 RA 22 125*
VWi te al der Al nus rhonbifolia 352 WA 23 2d
Paci fi c madrone Arbutus nenziesii 361 WA 23 70d
West ern paper birch Bet ul a papyrifera var. cooutata 376  PB 24 0
G ant chi nkapin Cast anopsi s chrysophyl |l a 431 GC 25 62e
Tanoak Li t hocar pus densifl orus 631 CC 25 le
Quaki ng aspen Popul us tremul oi des 746 AS 26 0
Bl ack cottonwood Popul us trichocar pa 747 CO 27 8
Oregon white oak Quercus garryana 815 WO 28 12f
California black oak Quercus kel |l oggii 818 WO 28 4f
Juni per Juni perus occidentalis 060 J 29 0
Subal pi ne | arch Larix lyallii 072 LL 30 0
Wi t ebark pi ne Pi nus al bicaulis 101 WB 31 2
Knobcone pi ne Pi nus attenuata 103 KP 32 0
Paci fic yew Taxus brevifolia 231 PY 33 5
Paci fi ¢ dogwood Cornus nuttallii 492 DG 34 0
Hawt hor n Cr at aegus spp. 500 HW 35 0
Bitter cherry Prunus emar gi nat a 764  BC 36 0
W1 ow Salix spp. 920 W 37 0
--This slot not in use currently --- -- 38
"O her" Speci es not |isted above 999 Or 39

"*" marks those species whose large tree (>3 inches) growmh relationships were
fitted specifically for Wstside Cascade areas. Data for these species are also
summari zed in a series of tables followi ng this one.

"*a" denotes that California red fir and Shasta red fir are considered together
for nodeling purposes and either should be identified by 05 or RF;, sinilar
interpretation for other species with pairs of letters, b-b, c-c, etc.
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Tables 2a - 2h. Data distribution by National Forest origin and species code
for data used in building the Wstside Cascades FVS nodel. The tables are
expressed in percent of total observations for each species and a dash ('-")

i ndicates no data were used fromthe given Forest-Speci es conbi nation

Tabl e 2a. Di stribution of sanples by National Forest.

Nat i onal For est

Speci es apP MBS MI'H ROR uwvP WL
SF 11.7 24.1 32.5 0.0 3.5 28.2
G- 4.3 0.2 34.9 28.3 21.0 11.3
AF 27.8 11.9 18.1 0.9 22.9 18.5
RF - - - 75.3 24.5 0.2
NF 3.5 2.8 31.9 1.5 17.1 43. 3
ES 4.3 0.8 13.0 17.0 35.9 29.0
YC 6.8 46. 2 18.8 - - 28.2
LP 5.1 - 30.1 7.8 44.0 12.9
PP 1.9 - 67.1 13.7 15.0 2.3
WP 1.7 0.3 8.6 11.2 45. 6 32.7
DF 9.2 4.6 19.8 3.7 23.1 39.6
RC 7.7 23.9 28. 4 - 3.2 36.9
WH 8.0 23.5 31.3 1.3 6.2 29.7
VH 2.7 7.2 15.8 3.3 22.0 49.1
MA 7.9 22.5 6.7 - 9.0 53.9
RA 11.2 23.2 52.0 - 6.4 7.2
M SC. HW 2.6 3.8 35.3 3.4 47.7 7.2
Tabl e 2b. Distribution of sanples by crown ratio group
Crown Ratio Code
Speci es 1 2 3 4 5 6 7 8 9
SF 2.0 8.8 19.3 23.5 19.6 14. 4 7.1 4.1 1.3
G- 1.3 7.8 23. 4 21.8 19.2 12.5 7.6 4.8 1.6
AF 0.9 6.6 12.3 19.8 15.9 17. 6 9.7 12.3 4.8
RF 0.7 7.5 24.7 24.9 22.4 11.4 4.1 3.2 1.1
NF 1.0 12.1 32.9 26.9 11.4 6.1 4.0 4.1 1.6
ES 1.4 5.7 23.3 20.7 19.3 14. 6 6.3 6.7 2.0
YC 2.6 13.7 17.1 18.8 15. 4 21.4 8.5 2.6 -
LP 4.3 14. 8 27.6 21.4 13.3 9.4 4.9 3.2 1.0
PP 2.3 15.7 28.2 22.7 13.4 8.1 5.3 3.7 0.5
WP 1.4 10.9 26.8 26.9 16.5 9.3 5.2 1.8 1.2
DF 1.4 9.9 29.2 29.5 15.7 7.3 3.4 2.8 0.8
RC 4.1 6.6 15.5 16. 2 18.5 16.7 14. 3 6.1 2.0
WH 1.8 6.7 13.8 21.0 20.1 16. 7 11.7 6.0 2.1
VH 0.7 4.9 15.5 21.6 21.4 16. 3 10. 8 7.0 1.9
MA 2.2 15.7 38.2 20.2 12. 4 5.6 3.4 2.2 -
RA - 12.8 38.4 30.4 12.0 1.6 3.2 1.6 -
M SC. HW 1.7 17.0 31.1 28.1 11.9 6.4 1.7 1.3 0.9
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Di stribution of sanples by slope code.

Tabl e 2c.

Sl ope Code

1

Speci es

O tNO ©MmowOSoO©

co' 'cooc' 'cavwmoNo

oo H0©O ©AM® OO~

N ' 'dodN ' dounutoSt S

MNOO OO OO0 O oS
1 1

SN NS o oh:mmn&ﬂnogomAng

NANOYTOINOONOMNOO O
NOANWAOLTAID O NDO O O™
- —

AOMANOW—AONMNEAMAMMNANO

06257411960114916
— o~ —

NMOTMNITONOOOHO O OO N LD
AP0 OCNOMMNL N 00
— A A — -

N—HONWOWOTMNMOOMMANNO -

45705693392148671
— AN — —

MNMNAOOOMULSANMULAANMNCAS O
NOANNMNOSTANMOMM—AO OO~
T AN NA A A A AAAAAN A A A
O MO OMNMNNOMNMNNOAHO O
O AITNONTIONNNT MO 0 ©
ANANANNATANANNAAAAN A —
Wi L noaao (@]
oL UL NELAREILER

=

Distribution of sanpl es by aspect code.

Tabl e 2d.
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Tabl e 2e.

Di stribution of sanples by el evation.

El evati on (hundred's feet)

Speci es < 20 20- 30 30-40 40- 50 50- 60 >60
SF 1.1 5.9 30.7 44. 4 17.2 0.9
G- 2.0 10.0 29. 4 43. 3 15.3 -
AF - - 5.7 43.2 39.2 11.9
RF - 0.2 2.5 17. 4 64.8 15.2
NF 0.1 0.6 20.3 51.3 25.1 2.6
ES 4.1 20.5 31.8 29.2 14. 4 -
YC - 9.4 41.0 47.0 2.6 -
LP - 1.2 15.3 40.0 29.2 14. 3
PP 1.6 22.0 51.9 23.6 0.2 0.7
WP 2.1 13.8 31.3 28.6 21.9 2.3
DF 8.5 29.1 38.7 21.8 1.9 0.0
RC 13.7 44. 2 39.2 2.7 0.1 -
WH 7.1 24.6 49. 4 18.6 0.2 -
VH - 0.1 6.1 29.2 45. 6 18.9
MA 52.8 41.6 5.6 - - -
RA 44. 8 40.0 15.2 - - -
M SC. HW 6.0 34.0 40.0 16. 2 3.8 -
Tabl e 2f. Di stribution of sanples by dianeter breast height.
d. b. h. (inches)
Species 0-10 11-20 21-30 31-40 41-50 51-60 61-70 71-80 81-90 90+
SF 28.6 38.5 21.0 9.0 2.7 0.3 - - -
G- 25.1 38.8 21.9 11.6 2.0 0.4 - 0.1 0.1
AF 29.5 45.7 20.7 3.1 0.9 - - - -
RF 18.8 23.6 25.1 18.4 10.0 3.6 0.5 - -
NF 14. 8 33.3 26.5 17.1 7.3 0.9 0.1 - -
ES 16. 7 20.6 21.5 16. 6 10.3 3.0 0.8 0.6 -
YC 21.4  29.9 21.4 17.1 7.7 1.7 0.9 - -
LP 51.7 47.8 0.3 0.1 - - - - -
PP 15.5 19.5 28.7 25.4 10.0 0.7 0.2 - -
WP 10.6 24.2 30.6 17. 6 9.9 6.1 0.5 0.6 -
DF 10.5 26.2 24.2 17.5 11.5 6.6 2.4 0.8 0.3 0.1
RC 14.5 24.9 21.1 15.0 9.0 5.9 4.9 2.7 1.0 0.8
WH 19.9 32.5 25.4 13.5 6.1 2.0 0.4 0.0 -
VH 19.7 41.1 28.9 8.4 1.3 0.4 0.1 - -
MA 48.3 43.8 6.8 1.1 - - - - -
RA 28.0 63.2 8.8 - - - - - -
M SC. HW 51.1 33.2 8.1 7.3 - - - - 0.4
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Tabl e 2g. Distribution of sanples by total stand basal area per acre.
Basal Area (sq ft/acre)

Species 0-50 51-150 151-250 251-350 351-450 451-550 551-650 651+

SF 0.2 7.0 28.7 39.7 18.5 5.2 0.7 0.2
G- 0.5 14. 6 32.0 30.5 16.7 4.6 1.0 -
AF - 14.1 40.9 33.9 8.4 2.6 - -
RF 0.5 10.7 20.6 32.2 30.4 5.5 - -
NF 0.3 7.0 28.6 34.8 23.9 4.2 1.2 0.2
ES 0.2 9.5 29.0 37.3 18.0 4.1 2.0 -
YC - 9.4 24.8 46. 2 10.3 4.3 5.1 -
LP 1.6 34.6 50. 2 8.8 4.4 0.4 - -
PP 3.5 35.9 40. 3 14.9 5.6 - - -
WP 0.5 14.0 41.9 26.5 12.9 4.4 - -
DF 0.3 7.9 29. 4 34.3 20.0 5.8 1.9 0.4
RC 0.2 4.0 24.9 35.9 23.0 8.6 1.7 1.7
WH 0.2 4.9 25.8 39.2 21.0 7.5 1.2 0.2
VH 0.2 7.9 34.7 39.5 14.9 2.8 0.1 -
MA 1.1 23.6 40. 4 24.7 7.9 2.2 - -
RA - 20.8 39.2 28.0 10.4 1.6 - -
MSC.HWVW 0.9 20.9 45. 6 21.7 9.0 2.1 - -
Tabl e 2h. Di stribution of sanples by dianmeter grow h.
Diameter G owh (inches/10 years)
1.1- 2.1- 3. 1- 4. 1- 5.1- 6. 1- 7.1-
Species <1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 8. 0+
SF 74.6 20.3 4.0 0.9 0.2 - 0.0 - -
G- 50. 8 34.3 10.5 3.0 1.0 0.3 - - 0.2
AF 77.1 20.3 2.2 0.4 - - - - -
RF 52.8 35.8 8.7 1.6 1.1 - - - -
NF 51.2 33.6 10.1 2.8 1.7 0.5 0.1 - 0.1
ES 73.4 22.1 3.4 0.6 0.4 - 0.2 - -
YC 80.3 15. 4 3.4 - 0.9 - - - -
LP 82.6 15.2 1.5 0.4 0.2 - - - -
PP 67. 4 20. 4 6.9 3.3 1.1 0.7 0.2 - -
WP 67.7 25.1 5.4 1.5 0.4 - - - -
DF 65. 8 25.1 5.0 2.2 1.1 0.5 0.2 0.1 0.0
RC 59.6 30.5 7.0 2.1 0.7 0.1 - - -
WH 70.6 23.1 4.4 1.4 0.4 0.2 0.0 - 0.0
VH 89.1 9.8 0.9 0.2 0.0 - - - -
MA 55.1 24.7 13.4 5.6 1.1 - - - -
RA 23.2 48. 8 21.6 5.6 - 0.8 - - -
M SC. HW 82. 5 11.5 4.3 1.3 0.4 - - - -
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Table 3. Site curve references for each species fit to data in Wstside
Cascades FVS vari ant.

Age
Speci es Site I ndex nmeasur e
FVS codes Ref er ence Base age TTA/ BHA
SF 01 Hoyer and Herman (1989) 100 BHA
G- 03! Cochran (1979) 50 BHA
AF 042 Al exander (1967) 100 BHA
RF 05 Dol ph (1991) 50 BHA
NF 07 Herman et al. (1978) 100 BHA
YC 08 Curtis et al. (1974) 100 BHA
ES 10 Al exander (1967) 100 BHA
LP 11 Dahms (1964) 50 TTA
WP 143 Curtis et al. (1990) 100 BHA
PP 154 Barrett (1978) 100 BHA
DF 16 Curtis et al. (1974) 100 BHA
RC 18 Curtis et al. (1974) 100 BHA
WH 19 Wley (1978) 50 BHA
MH 20 (METRIC)® Means et al. (1986) 100 BHA
RA 22 Wort hi ngton et al. (1960) 50 BHA
LL 30 Cochran (1985) 50 BHA
M sc. Hardwoods® Curtis et al. (1974) 100 BHA
'Also for W 02.
2Al so for ES 10.
SAl so for SP 13.
“Also for 1C 09 and JP 12.
5Site indices in this source are in netric units. It is assunmed by FVS WC

that any SI values for MH are in neters rather than feet.

5Includes all the follow ng species: RW17, BM 21, WA 23, PB 24,

GC 25, AS 26, CO 27, WO 28, J 29, WB 31, KP 32, PY 33, DG 34, HW 35, BC 36,
W 37. Species nunber 38 is not defined for the West Cascades variant, and
nunber 39 is for "other" mscell aneous species not listed in table 2.
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Table 4. Coefficients for the bark thickness equations used in the WC
vari ant.

Bar k
Equat i on ratio Coef ficient val ues Speci es equation Ref .
nunber i ndex b, b, applies to: No. !

1 1 0. 903563 0. 989388 DF, WH, MH, RA, WA, AS, CO 1

wWB, KP, PY, DG HW BC, W,

M sc. other species
2 0. 904973 1. 000000 SF, W, G-, AF, RF, NF 1
3 0. 809427 1. 016866 PP 1
4 0. 859045 1. 000000 JP, SP, WP 1
5 0.837291 1. 000000 YC, IC, RW RC, J 1

2 6 0. 08360 0.94782 BM PB 2

7 0. 15565 0.90182 GC 2
8 -0. 30722 0. 95956 WO 2

3 9 0.9 0.0 ES 3
10 0.9 0.0 LP, LL 3

! Sources and conputations for the diameter inside bark relationships are
tabul ated according to their table reference nunber.

1. Walters et al. (1985); Table 2, p. 3.

2. Pillsbury and Kirkley (1984); Table 2, p. 9. This table is in netric
units. To convert to English units, only the constant term needs
division by 2.54 cmin; the slope termis a dinmensionless ratio, so
it is correct as is.

3. Wkoff et al. (1982); Table 7, p. 50.
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Table 5. Coefficients for the large tree (D,, >= 5 in.) height dubbing function
in the Westside Cascades variant (eq. 5).

FVS speci es codes b, b,

SF (01) 5.288 -14. 147
WF, G- (02, 03) 5. 308 -13.624
AF, RF (04, 05) 5.313 -15.321
NF (07) 5. 327 -15. 450
YC (08) 5. 143 -13. 497
I C, ES (09, 10) 5.188 -13. 801
LP (11) 4. 865 - 9.305
JP (12) 5. 333 -17.762
SP, WP (13, 14) 5.382 -15. 866
PP (15) 5. 333 -17.762
DF (16) 5.288 -14. 147
RW (17) 5.188 -13. 801
RC (18) 5.271 -14. 996
WH (19) 5.298 -13. 240
VH (20) 5.081 -13. 430
BM (21) 4.700 - 6.326
RA (22) 4. 886 - 8.792
WA, PB, GC, AS, CO, WO, J

23, 24, 25, 26, 27, 28, 29 5. 152 -13.576
LL, B, KP, PY

30, 31, 32, 33 5.188 -13. 801
DG HW BC, W

34, 35, 36, 37 5. 152 -13.576
O her species (38,39) 5.152 -13.576

!As discussed in the text, these coefficients for the Wkoff functional form
are used only if the user elects to fit the Wkoff npdel to local stand tree
hei ght s. In this case the b, coefficient is replaced by the FVS Wkoff fitting
process; the b, coefficient used is shown in this table. The current FVS logic
fl ow does not use the b, coefficient shown in this table in any way. However, in
case the reader w shes to graph the original Wkoff functional formfor any reason
the b, coefficient is provided in this table. The original Wkoff functional form
is that used in earlier version of the WC vari ant.
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Table 6. Coefficients for height equations applied to trees I ess than 5 inches
dbh.

FVS Speci es codes b, b, _b, _b, bs
01 1.3134 0. 3432 0. 0366 0. 0.
02, 03 1.4769 0. 3579 0. 0. 0.
04 1.4261 0. 3334 0. 0. 0.
05, 06 1. 3526 0. 3335 0. 0367 0. 0.
07 1.7100 0. 2943 0. 0. 0. 1054
08, 09, 10 1.5907 0. 3040 0. 0. 0.
11, 13, 14 0.9717 0. 3934 0. 0339 0. 0. 3044
12, 15 1.0756 0. 4369 0. 0. 0.
16 7.1391 4.2891 -0. 7150 0. 2750 2.0393
17, 30-33 1.5907 0. 3040 0. 0. 0.
18 2.3115 0. 2370 - 0. 0556 0. 0. 3218
19 1.3608 0.6151 0. -0. 0442 0. 0829
20 1.2278 0. 4000 0. 0. 0.
21-29, 34-39 0. 0994 4.9767 0. 0. 0.
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Table 7. Coefficients for the tree crown conpetition factor relationships in
the WC vari ant.

Coefficients

CCF index Species Percent tree CCF
nunber i ncl uded r, r, rs
1 13,14 0. 0392 0. 0180 0. 00207
2 22,23 0. 03561 0. 01365 0. 00524
3 16, 17 0. 0388 0. 0269 0. 00466
4 1,2,3 0. 0690 0. 0225 0. 00183
5 Not used?
6 8,9, 18, 29, 30 0. 0194 0. 0142 0. 00261
7 Not used
8 21, 24, 26- 28, 33- 39 0. 0204 0.0123 0. 0074
9 5,6 0.0172 0. 00876 0. 00112
10 12,15 0. 0219 0. 0169 0. 00325
11 Not used
12 19, 20 0. 03758 0.01164 0. 00361
13 4,7 0. 02453 0. 00574 0.00134
14 10 0.03 0.0173 0. 00259
15 11, 31, 32 0.02 0. 0169 0. 00325
16 25 0. 0160 0. 0083 0.00434

!No species in the variant uses this CCF index.
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Table 8. Coefficients for tree crown w dths based on data from R6 Per manent
Plot Gid Inventory.

Speci es FVs CWeaD? CWer D
FVS al pha Trees w hghts. > 4.5 ft. Hats. <= 4.5 ft.
| ndex No. code "a" coeff. "b" coeff. "ratio" coeff.
01 SF 3.9723 0.5177 0.473
02 WF 3.8166 0.5229 0. 452
03 G- 4,1870 0.5341 0. 489
04 AF 3.2348 0.5179 0. 385
05 RF 3.1146 0.5780 0. 345
06 Not used.

07 NF 3.0614 0.6276 0. 320
08 YC 3.5341 0.5374 0.331
09 I C 4,0920 0. 4912 0.412
10 ES 3.6802 0. 4940 0.412
11 LP 2.4132 0. 6403 0. 298
12 JP 3.2367 0. 6247 0. 406
13 SP 3. 0610 0.6201 0. 385
14 WP 3. 4447 0.5185 0.476
15 PP 2.8541 0. 6400 0. 407
16 DF 4,4215 0. 5329 0.517
17 RW 4,4215 0. 5329 0.517
18 RC 6.2318 0. 4259 0. 698
19 VH 5. 4864 0.5144 0. 533
20 VH 2.9372 0.5878 0. 253
21 BM 7.5183 0. 4461 0. 815
22 RA 7.0806 0.4771 0.730
23 WA 7.0806 0.4771 0.730
24 PB 5.8980 0. 4841 0. 601
25 GC 2.4922 0. 8544 0. 140
26 AS 4,0910 0. 5907 0. 351
27 CO 7.5183 0. 4461 0. 815
28 WO 2.4922 0. 8544 0. 140
29 J 4,5859 0. 4841 0. 468
30 LL 2.1039 0.6758 0. 207
31 B 2. 1606 0. 6897 0. 255
32 KP 2. 1451 0.7132 0. 248
33 PY 4,5859 0. 4841 0. 468
34 DG 2.4922 0. 8544 0. 140
35 HW 4,5859 0. 4841 0. 468
36 BC 4,5859 0. 4841 0. 468
37 W 4,5859 0. 4841 0. 468
38 Not used.

39 OTher 4,4215 0.5329 0.517
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Table 9. Coefficients for crown

1-i nch dbh.

Crown ratio

speci es i ndex

(11SPC)

OO WNE

BCRO( | | SPC)

8
8
7
6
5
9

. 042774
. 477025
. 558538
. 489813

.0
.0

Speci es included within each set

aRwhE

o

1 SF,
15 PP,
8 YC,
11 LP,
20 MH
34 DG,
28 WO

2 W,
16 DF
9 1C
12 JP,
21 BM
35 HW

3 G,

17 RW
13 SP,
22 RA
36 BC,

rati o equations for established trees | ess than

BCRL( 1 | SPC) BCR2(1 | SPC)
0.007198 -0.016163
-0.018033 -0.018140
-0. 015637 -0. 009064
-0. 029815 -0. 009276
0. 0.
0. 0.

of crown ratio coeffiecients are:
4 AF, 5 RF, 7 NF, 10 ES

18 RC, 19 WH

14 W, 29 J, 30 LL, 31 WB, 32 KP

23 WA, 24 PB, 25 GC, 26 AS, 27 CO, 33 PY,
37 W

38



Tabl e 10.

Coefficients by FVS species group index for the large tree (D>=3 in.) dianeter increnent nodel.

Vari abl e FVS Species Goup Indices?

nane 2 3 4 5 6
Stand variables (constant during sinmulation):

In(Sl) boy 0. 534255 0. 318254 0. 349888 0. 684939 0. 404010 0.021171

ELEV b, -0. 048852 -0. 003051 -0. 003773 -0. 069045 -0. 023376 0.0

ELEV? bos 0. 000478 0.0 0.0 0. 000608 0.0 0.0

SLOPE bos 0. 245548 0.0 0. 319956 0. 400223 0.0 -2.417953

SLOPE? bos 0.0 0.0 0.0 0.0 0.0 3. 587469

SL* Cos( ASPCT) boe 0.0 0.0 -0.782418 -0.374512 0.0 -0.272870

SL*Si n( ASPCT) b, 0.0 0.0 0. 022160 -0.207659 0.0 0. 389681

FOREST® bos
1-apP -0. 619069 -0. 643920 -1.888949 -1.401865 -0.589570 0. 386013
2- MBS -0.479015 -0. 643920 -1.888949 -1.401865 -0.589570 0. 386013
3- MrH -0.291244 -0. 643920 -1.888949 -1.127977 -0.589570 0. 386013
4- ROR 0.0 -0. 643920 -1.276180 -1.127977 -0.589570 0. 386013
5- UWP -0.420228 -0. 643920 -1.888949 -1.127977 -0.589570 0. 386013
6- WL -0.746419 -0. 643920 -1.888949 -1.127977 -0. 909553 0. 386013
Tree/stand biological variables (dynamc during sinulation):

[0 DBoe

Forest 1-6°¢ d-0. 0001983 -0. 0003137 -0. 0002621 - 0. 0003996 - 0. 0000596 -0. 0003641

I n(D) by 0. 527758 0.905119 0. 993986 0. 904253 0. 844690 0. 593074

CR by, 2.982807 1.754811 1.522401 4.123101 1. 597250 1. 618048

CR by, -1.331331 0.0 0.0 -2.689340 0.0 0.0

I n( BA) bys -0. 030730 0.0 0.0 0.0 0.0 -0. 000088

BA by, 0.0 0.0 -0. 000137 0.0 0.0 0.0

BAL bys 0. 002839 0.0 0.0 0.0 0.0 0.0

BAL/ | n(1+D) by -0.011247 -0. 005355 -0. 002979 -0. 006368 - 0. 003726 -0.013282

PCCF 17 0.0 0.0 0.0 -0. 000471 -0. 000257 -0.000118

RELHT big 0.0 -0. 000661 0.0 0.0 0.0 0.0

Vari abl e FVS Species Goup Indices?

nane 8 9 10 11 12
Stand variables (constant during simulation):

In(Sl) boy 1. 020863 0. 139734 0. 380416 0. 208040 0. 252853 1.965888

ELEV b, -0. 037591 -0. 050081 -0. 040067 -0. 003809 0.0 -0.012111

ELEV? bos 0. 000549 0. 000660 0. 000395 0.0 0.0 0.0

SLOPE bos 0.077787 0.0 0. 421486 0. 411602 0.0 0.0

SLOPE? bos -0.215778 0.0 -0.693610 0.0 0.0 0.0

SL* Cos( ASPCT) bog -0. 080943 0.0 0.0 -0.104495 0.0 0.0

SL*Si n( ASPCT) b, -0. 038992 0.0 0.0 -0.126130 0.0 0.0

FOREST® bos
1-apP -2.750874 0. 412763 -0.298310 -1. 052161 -1.310067 -7.753469
2- MBS -2.787499 0. 412763 -0.298310 -1. 052161 -1.310067 -7.753469
3- MrH -2.672664 0. 645645 -0.147675 -0.793945 -1.310067 -7.753469
4- ROR -2.533437 0. 412763 -0. 006413 -0.793945 -1.310067 -7.753469
5- UWP -2.693964 0. 412763 -0.147675 -1. 052161 -1.310067 -7.753469
6- WL -2.718852 0. 412763 -0.298310 -1. 052161 -1. 432659 -8.279266
Tree/stand biological variables (dynamc during sinulation):

[0 DBoe

Forest 1-6°¢ -0. 0001039 -0. 0000644 -0. 0001546 -0. 0002214 -0. 0001323 -0. 0001737

I n(D) by 0.534138 0. 843013 0. 722462 0. 857131 0. 879338 1. 024186

CR by, 1. 636854 2. 878032 2.160348 1.505513 1. 970052 0. 459387

CR by, -0. 045578 -1.631418 -0.834196 0.0 0.0 0.0

I n( BA) bys 0.0 0.0 0.0 0.0 0.0 0.0

BA by, -0. 000215 0.0 0.0 0.0 -0.000173 0.0

BAL bys 0.0 0.0 0.0 0.0 0.0 0.0

BAL/ I n( 1+D) by -0. 009363 -0. 003923 -0. 004065 -0. 004101 - 0. 004215 -0.010222

PCCF by, 0.0 -0. 000552 0.0 -0. 000201 0.0 -0. 000757

RELHT big 0.0 0.0 -0. 000358 0.0 0.0 0.0

(Tabl e 10 continued on next page)
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(Tabl e 10 continued from previ ous page)

Vari abl e FVS Species Goup Indices?
nane 13 14 15 16 17

Stand variables (constant during simulation):

In(Sl) boy 0.0 0. 227307 0. 244694 0. 391327 0. 375175

ELEV b, 0.0 -0. 075986 0.0 -0. 005414 0. 323546

ELEV? bos 0.0 0.001193 0.0 0.0 -0. 003130

SLOPE bos 0.0 0.0 0.0 -0. 066440 0.0

SLOPE? bos 0.0 0.0 0.0 0.0 0.0

SL* Cos( ASPCT) boe 0.0 0. 085958 -0. 023186 0. 207853 -0.935870

SL*Si n( ASPCT) by 0.0 -0. 863980 0. 679903 -0.378860 0. 202507

FOREST® bos
1-apP 0.0 -0.107648 -1.277664 -0.524624 -9.211184
2- MBS 0.0 -0.107648 -1.277664 -0.524624 -9.211184
3- MIH 0.0 -0.107648 -1.277664 -0.524624 -9.211184
4- ROR 0.0 -0.107648 -1.277664 -0. 803095 -9.211184
5- UWP 0.0 -0.107648 -1.277664 -0. 803095 -9.800653
6- WL 0.0 -0. 098335 -1.178041 -0. 803095 -9.211184
Tree/stand biological variables (dynamc during sinulation):

[0 DBoe

Forest 1-6°¢ 0.0 0.0 -0. 0002536 0.0 -0. 0003552

I n(D) by 0.0 0. 889596 0. 816880 0. 478504 0. 949631

CR by, 0.0 1.732535 2. 471226 1.905011 1.826879

CR by, 0.0 0.0 0.0 0.0 0.0

I n( BA) bys 0.0 0.0 0.0 0.0 0.0

BA by, 0.0 -0. 000981 -0. 000147 -0.000114 0. 000040

BAL bys 0.0 0.0 0.0 0.0 0.0

BAL/ | n( 1+D) by 0.0 -0. 001265 -0. 005950 - 0. 004706 - 0. 005350

PCCF 17 0.0 0.0 0.0 0.0 0.0

RELHT big 0.0 0.0 0.0 0.0 0.0

aln the FVS large tree dianeter increnent nodel, the species group index nunbers are defined as follows; in each code
bel ow, xx=yyaa, xx is the FVS species group index nunber; yy is the FVS species nunber (see table 2); and aa is the FVS
al pha speci es code (again, see table 2).

01=01SF;

02=02WF/ 03GF;

03=04AF;

04=07NF;

05=13SP/ 14W\P;

06=12JP/ 15PP;

07=16DF;

08=18RC,

09=19WH,

10=20MH;

11=091 ¢/ 10ES/ 17RW 30LL/ 31WB/ 32KP/ 33PY;

12=21BM

13=22RA;

14=23WW 24PB/ 25GC/ 26AS/ 27CQ 28WD 293/ 34DG 35HW 36BC/ 37W / 38(Not i n use)/ 390T;

15=08YC;

16=11LP;

17=05RF.

PFOREST is a qualitative variable whose coefficient depends on "forest” location. In the dianeter increnment |ogic, and
dependi ng on which species and Forest is being sinulated, one of the six constants is used.

°? (dianeter squared) is a continuous variable, but its effect on In(dds), the dependent variable, also varies by location
inawy simlar to the FOREST vari abl e.

d9For only species group 1 (which is silver fir alone), the coefficient is as shown here for all the Forests except the

Rogue River NF (#4). The Rogue River NF coefficient is 0.0, and is the only species group/Forest conbination that hass
this value (0.0).
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Tabl e 11.

Coefficients for the equation describing nean crown

rati o,

and for the Weibull

di stri bution.

Crown
species FVS indiv. FVS i ndi v.
group speci es codes species abbrev. Mean crown ratio coeff. Weibull function coefficients
i ndex in each group in each group d, d, a b, b, Co C,
1 1 SF 5.614200 -0.016547 0.0 -0.173100 1.080573 1.062168 0.445799
2 2,3 WF, G- 5.212394 -0.011623 0.0 0.130939 1.093406 1.355139 0.350472
3 4,5 AF, RF 4.860467 -0.006173 1.0 -0.981113 1.092273 1.326047 0.318386
4 7 NF 5.568864 -0.021293 0.0 -0.135807 1.147712 3.017494 0.0
5 13,14 SP, WP 4. 279655 -0.002484 0.0 0.019948 1.108738 2.621230 0.186734
6 12,15 JP, PP 5.073273 -0.020988 0.0 -0.036696 1.132792 2.876094 0.0
7 16 DF 5. 067560 -0.010484 0.0 -0.082379 1.137459 2.914892 0.0
8 18 RC 5.570928 -0.012043 0.0 0.179839 1.084924 0.122967 0.567784
9 19 VWH 5. 488532 -0.007173 0.0 0.490848 1.014138 3.164558 0.0
10 20 VH 6. 484942 -0.023248 0.0 0.162672 1.073404 3.288501 0.0
11 9,10,17,30-33 IC ES, RWLL, W,

KP, PY 5.417431 -0.011608 0.0 0.196054 1.073909 0.345647 0.620145
12 21 BM 4. 420000 -0.010660 1.0 -0.818809 1.054176 -2.366108 1.202413
13 22 RA 4.120478 -0.006357 1.0 -1.112738 1.123138 2.533158 0.0
14 23-29, 34- 39 WA, PB, GC, AS, CO, WO, J,

DG HW BC, W, " O her" 4.625125 -0.016042 0.0 -0.238295 1.180163 3.044134 0.0
15 8 YC 5. 200550 -0.014890 1.0 -0.811424 1.056190 -3.831124 1.401938
16 11 LP 4.890318 -0.018837 0.0 -0.131210 1.159760 2.598238 0.0
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PROCESS KEYWORDS
INPUT DATA

I
COMPUTE INITIAL STAND CHARACTERISTICS

|
BACKDATE DENSITIES
COMPUTE CALIBRATION STATISTICS
S > |
CHECK EVENT MONITOR

I
THIN THE STAND

I
CHECK EVENT MONITOR

I
GROW LARGE TREES
(In order: 1-Diameter; 2-Height; 3-Crown)
I
GROW SMALL TREES
(In order: 1-Height; 2-Diameter; 3-Crown)
I
MORTALITY

I
INSECT, DISEASE IMPACTS

I
REGENERATION

I
UPDATE STAND CHARACTERISTICS
VOLUME COMPUTATION

I
<--YES--- MORE CYCLES SCHEDULED?

I
NO

I
FINAL FVS REPORTS

I
SELECTED POST PROCESSORS (i1f any chosen)

Figure 2. FVS operation sequence.
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Tabl e Al.
Pl ant Associ ati on (Ecocl ass) codes used in the Wst Cascades variant of the Forest
Veget ati on Si nul at or

Date of |ast revision: 03/13/97

Exanple: |If the ecoclass code CDCr711l was entered in field 2 of the STD NFO keyword,
the default site species would be Douglas-fir, the default site index for Douglas-fir
woul d be 145, and the default Stand Density Index (SDI) for Doublas-fir would be 1104.
Default values for all the other species would be generated fromthese Dougl as-fir

val ues. This plant association can be found on page 78 of the plant association
reference R6 E 257-B-86. The G owh Basal Area (GBA) for this plant associaton is
400. GBA is not used directly in FVS

Dougl as-fir is species nunmber 16 in the West Cascades vari ant.

ALPHA SCI EN ALPHA NUM SI TE FVS PLANT
ECO SI TE MAX SITE SITE IN SPP SEQ ASSOCI ATI ON

CLASS CODE SDI  SPEC INDX ECO FLAG NUM REFERENCE

1 = TSME- ABLA2/ PONE4 GBA: 253 p. 31

Mount ai n hem ock-subal pine fir/Newberry's knotweed R6 TP-08-95
CAF211 TSVE 698 M 14 1 1 20

2 = TSME- ABLA2/ ASLE2 GBA: 196 p. 19

Mount ai n hem ock- subal pi ne fir/ Cascades aster R6 TP-08-95
CAF311 TSVE 541 M 15 1 1 20

3 = TSME- ABLA2/ FEVI GBA: 135 p. 23

Mount ai n hem ock-subal pine fir/green fescue R6 TP-08-95
CAGR211 TSMVE 373 M 12 1 1 20

4 = TSME/ LUHI GBA: 297 p. 35

Mount ai n hem ock/ Hi t chcock' s woodr ush R6 TP-08-95
CAG311 TSVE 820 M 17 1 1 20

5 = TSME- Pl AL/ LUHI GBA: 257 p. 47

Mount ai n hem ock-whi t ebark pi ne/ H tchc woodrush R6 TP-08-95
CAG312 TSVE 709 M 13 1 1 20

6 = TSME/ PHEM VADE GBA: 269 p. 43

Mount ai n hem ock/red ntn heather-delicious huckleb R6 TP-08-95
CAS211 TSVE 742 M 16 1 1 20

7 = TSME- ABLA2/ JUCCA GBA: 466 p. 27

Mount ai n hem ock-subal pine fir/ntn juniper R6 TP-08-95
CAS411 TSMVE 1286 MH 12 1 1 20
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ALPHA SCI EN ALPHA NUM SITE FVS PLANT

ECO SI TE MAX SITE SITE IN SPP SEQ ASSOCI ATI ON
CLASS CCODE SDI  SPEC INDX ECO FLAG NUM REFERENCE
8 = PSME- TSHE/ BENE GBA: 400 p. 78
Dougl as-fir-western hem ock/dwarf Oregon grape R6 E 257-B-86
CDC711 PSME 1104 DF 145 1 1 16
9 = PSME- TSHE/ RHVA GBA: 317 p. 82
Dougl as-fir-western hem ock/rhododendron R6 E 257-B-86
CDC712 PSME 875 DF 133 1 1 16
10 = PSME- TSHE/ GASH GBA: 404 p. 86
Dougl as-fir-western hemnl ock/ sal al R6 E 257-B-86
CDC713 PSME 1115 DF 138 1 1 16
11 = PSME/ HODI - BENE GBA: 311 p. 62
Dougl as-fir/oceanspray-dwarf Oregon grape R6 E 257-B-86
CDS211 PSME 858 DF 115 1 1 16
12 = PSME/ HODI / GRASS GBA: 312 p. 66
Dougl as-fir/oceanspray/ grass R6 E 257-B-86
CDS212 PSME 861 DF 121 1 1 16
13 = PSME/ HODI - WVHMO GBA: 290 p. 70
Dougl as-fir/oceanspray-whi ppl e vine R6 E 257-B-86
CDS213 PSME 800 DF 106 1 1 16
14 = PSME/ SYMO- W L GBA: 496 p. 74
Dougl as-fir/snowberry (WIllanette) R6 E 257-B-86
CDS641 PSME 1369 DF 123 1 1 16
15 = ABAM TSHE/ RHVA- GASH GBA: 276 p. 49
Pac silver fir-W hem ock/rhododendron-sal al R6 E 100-82
CFC251 PSME 762 DF 101 1 1 16
16 = ABAM ABGR/ SMST GBA: 496 p. 98
Pac silver fir-grand fir/fal se sol onbnseal R6 E 257-B-86
CFC311 PSME 1369 DF 133 1 1 16
17 = ABAM TI UN GBA: 315 p. 61
Pac silver fir/coolwort foanflower R6 E 130a- 83
CFF152 ABAM 869 SF 120 1 1 1
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ALPHA SCI EN ALPHA NUM SITE FVS PLANT

ECO SI TE MAX SITE SITE IN SPP SEQ ASSOCI ATI ON
CLASS CCODE SDI  SPEC INDX ECO FLAG NUM REFERENCE
18 = ABAM OXOR GBA: 500 p. 33
Pac silver fir/oxalis R6 E 100-82
CFF153 ABPR 1380 NF 135 1 1 7
19 = ABAM TI UN- STRO GBA: 501 p. 100
Pac silver fir/foanflower-rosy tw sted stal k R6 E TP-028-91
CFF154 ABAM 1383 SF 134 1 1 1
20 = ABAM ACTR- MBS GBA: 410 p. 84
Pac silver fir/vanilla |leaf (M Baker/Snoq) R6 E TP-028-91
CFF250 PSME 1132 DF 155 1 1 16
21 = ABAM ACTR- CLUN GBA: 415 p. 57
Pac silver fir/vanilla |eaf-queencup beadlily R6 E 130a-83
CFF253 ABPR 1145 NF 134 1 1 7
22 = ABAM XETE- MBS GBA: 507 p. 132
Pac silver fir/beargrass (M Baker/ Snoq) R6 E TP-028-91
& Devlin nmeno
CFF312 ABPR 1399 NF 117 1 1 7
23 = ABAM RUPE- BLSP GBA: 627 p. 98
Pac silver fir/five-leaved branbl e-deerfern R6 E TP-028-91
CFF450 ABAM 1730 SF 142 1 1 1
24 = ABAM LYAM GBA: 744 p. 90
Pac silver fir/skunkcabbage R6 E TP-028-91
CFML11 ABAM 2053 SF 134 1 1 1
25 = ABAM BENE- MBS GBA: 242 p. 86
Pac silver fir/Oregon grape (M Baker/Snoqual anie) R6 E TP-028-91
CFS110 ABPR 668 NF 109 1 1 7
26 = ABAM BENE GBA: 274 p. 56
Pac silver fir/dwarf Oregon grape R6 E 130a-83
CFS151 TSHE 756 WH 64 1 1 19
27 = ABAM GASH GP GBA: 324 p. 55
Pac silver fir/Salal (G ff Pinchot) R6 E 130a-83
CFS152 ABAM 894 SF 108 1 1 1
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ALPHA SCI EN ALPHA NUM SITE FVS PLANT

ECO SI TE MAX SITE SITE IN SPP SEQ ASSOCI ATI ON

CLASS CCODE SDI  SPEC INDX ECO FLAG NUM REFERENCE

28 = ABAM GASH BENE GBA: 210 p. 88

Pac silver fir/salal-Oregon grape R6 E TP-028-91
CFS154 ABAM 580 SF 115 1 1 1

29 = ABAM VAAL- BENE GBA: 410 p. 104

Pac silver fir/ Al aska huckl eberry- O egon grape R6 E TP-028-91
CFS216 ABAM 1132 SF 124 1 1 1

30 = ABAM VAME- VASI GBA: 442 p. 128

Pac silver fir/big huckleberry-Sitka valerian R6 E TP-028-91
CFS221 ABAM 1220 SF 99 1 1 1

31 = ABAM VAME- STRO GBA: 546 p. 124

Pac silver fir/big huckleberry-rosy tw sted stalk R6 E TP-028-91
CFS222 ABAM 1507 SF 118 1 1 1

32 = ABAM VAME- VAAL GBA: 302 p. 126

Pac silver fir/big huckl eberry-A aska huckl eberry R6 E TP-028-91
CFS223 ABAM 834 SF 102 1 1 1

33 = ABAM VAME GBA: 241 p. 120

Pac silver fir/big huckleberry R6 E TP-028-91
CFS224 ABAM 665 SF 100 1 1 1

34 = ABAM VAAL- MADI 2 GBA: 643 p. 110

Pac silver fir/Ak huckleberry-false lily-of-the-val R6 E TP-028-91
CFS225 ABAM 1775 SF 126 1 1 1

35 = ABAM VAAL- Tl UN- MBS GBA: 517 p. 116

Pac silver fir/ Al aska huckl eberry-foanfl ower R6 E TP-028-91
CFS226 ABAM 1427 SF 136 1 1 1

36 = ABAM VAME- PYSE GBA: 299 p. 122

Pac silver fir/big huckl eberry-sidebells pyrola R6 E TP-028-91
CFS229 ABAM 825 SF 108 1 1 1

37 = ABAM VAAL- GASH- MBS GBA: 476 p. 108

Pac silver fir/ Al aska huckl eberry-salal (M B/ Snoq) R6 E TP-028-91

CFS230 ABAM 1314 SF 101 1 1 1
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ALPHA SCI EN ALPHA NUM SITE FVS PLANT

ECO SI TE MAX SITE SITE IN SPP SEQ ASSOCI ATI ON

CLASS CCODE SDI  SPEC INDX ECO FLAG NUM REFERENCE

38 = ABAM VAAL- POMJ GBA: 955 p. 112

Pac silver fir/ Al aska huckl eberry-swordfern R6 E TP-028-91
CFS231 ABAM 2636 SF 148 1 1 1

39 = ABAM VAME/ XETE GBA: 286 p. 66

Pac silver fir/big huckl eberry/beargrass R6 E 130a-83
CFS251 ABAM 789 SF 94 1 1 1

40 = ABAM VAME- XETE- MBS GBA: 386 p. 130

Pac silver fir/big huckleberry-beargrass (M B/ Snoq) R6 E TP-028-91
& Devlin nmeno

CFS252 ABAM 1065 SF 94 1 1 1

41 = ABAM VAAL/ COCA GBA: 407 p. 45

Pac silver fir/ Al aska huckl eberry/dogwod bunchberry R6 E 100- 82
CFS253 ABPR 1123 NF 110 1 1 7

42 = ABAM MEFE GBA: 278 p. 64

Pac silver fir/fool's huckl eberry R6 E 130a-83
CFS254 ABAM 767 SF 103 1 1 1

43 = ABAM VAAL- GASH GBA: 294 p. 60

Pac silver fir/ Al aska huckl eberry-sal al R6 E 130a-83
CFS255 ABAM 811 SF 113 1 1 1

44 = ABAM VAME/ CLUN GBA: 243 p. 65

Pac silver fir/big huckl eberry/queencup beadlily R6 E 130a-83
CFS256 ABAM 671 SF 113 1 1 1

45 = ABAM VAAL GBA: 250 p. 59

Pac silver fir/ Al aska huckl eberry R6 E 130a-83
CFS257 ABAM 690 SF 111 1 1 1

46 = ABAM VAAL- MBS GBA: 366 p. 102

Pac silver fir/Al aska huckl eberry (M Baker/ Snoq) R6 E TP-028-91

& Devlin nmeno

CFS258 ABAM 1010 SF 116 1 1 1

47 = ABAM VAAL- XETE- MBS GBA: 227 p. 118

Pac silver fir/ Al aska huckl eberry-beargrass (MB/SQ R6 E TP-028-91
& Devlin nmeno
CFS259 ABAM 626 SF 94 1 1 1
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ALPHA SCI EN ALPHA NUM SI TE FVS PLANT
ECO SI TE MAX SITE SITE IN SPP SEQ ASSOCI ATI ON

CLASS CCODE SDI  SPEC INDX ECO FLAG NUM REFERENCE

48 = ABAM VAAL- CLUN- MBS GBA: 556 p. 106

Pac silver fir/AK huckl eberry-queen's cup (MB/ SQ R6 E TP-028-91

& Devlin nmeno

CFS260 ABAM 1535 SF 128 1 1 1

49 = ABAM OPHO GBA: 370 p. 62

Pac silver fir/devil's club R6 E 130a- 83
CFS351 ABAM 1021 SF 130 1 1 1

50 = ABAM OPHO VAAL GBA: 585 p. 92

Pac silver fir/devil's club-Al aska huckl eberry R6 E TP-028-91
CFS352 ABAM 1615 SF 133 1 1 1

51 = ABAM RHAL- GP GBA: 214 p. 63

Pac silver fir/Cascades azalea (G fford Pinchot) R6 E 130a-83
CFS550 ABAM 591 SF 102 1 1 1

52 = ABAM RHAL/ XETE GBA: 282 p. 37

Pac silver fir/Cascades azal eal beargrass R6 E 100-82
CFS551 PSME 778 DF 73 1 1 16

53 = ABAM RHAL/ CLUN GBA: 282 p. 35

Pac silver fir/Cascades azal ea/ queencup beadlily R6 E 100-82
CFS552 PSME 778 DF 73 1 1 16

54 = ABAM RHAL- VAME GBA: 241 p. 96

Pac silver fir/white rhododendron-big huckl eberry R6 E TP-028-91
CFS554 ABAM 665 SF 93 1 1 1

55 = ABAM RHAL- VAAL GBA: 259 p. 94

Pac silver fir/white rhododendron- Al aska huckl eberry R6 E TP-028-91
CFS555 ABAM 715 SF 98 1 1 1

56 = ABAM ACCI/ Tl UN GBA: 505 p. 43

Pac silver fir/vine maple/coolwort foanfl ower R6 E 100-82
CFS651 ABPR 1394 NF 140 1 1 7

57 = ABAM RHMA- BENE GBA: 296 p. 55

Pac silver fir/rhododendron-dwarf Oregon grape R6 E 100-82
CFS652 PSME 817 DF 104 1 1 16
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ALPHA SCI EN ALPHA NUM SITE FVS PLANT

ECO SI TE MAX SITE SITE IN SPP SEQ ASSOCI ATI ON

CLASS CCODE SDI  SPEC INDX ECO FLAG NUM REFERENCE

58 = ABAM RHMA/ XETE GBA: 501 p. 57

Pac silver fir/rhododendron/beargrass R6 E 100-82
CFS653 ABPR 1383 NF 96 1 1 7

59 = ABAM RHVA- VAAL/ COCA GBA: 347 p. 47

Pac silver fir/rhododendron- Ak huckl eb/ dogwood bunch R6 E 100- 82
CFS654 PSME 958 DF 97 1 1 16

60 = TSHE- PSME/ HODI GBA: 372 p. 102

West ern hem ock- Dougl as-fir/oceanspray R6 E 230A- 86
CHC212 PSME 1027 DF 120 1 1 16

61 = TSHE- PSME- ARME GBA: 385 p. 105

West ern henl ock- Dougl as-fir-nmadrone R6 E 230A- 86
CHC213 PSME 1063 DF 105 1 1 16

62 = TSHE/ OXOR- W LL GBA: 467 p. 202

Western heml ock/ Oregon oxalis (WIllanette) R6 E 257-86
CHF111 PSME 1289 DF 158 1 1 16

63 = TSHE/ POMJ MTH GBA: 466 p. 73

Western heml ock/ swordfern (M Hood) R6 E 232A- 86
CHF123 TSHE 1286 WH 95 1 1 19

64 = TSHE/ POMJ OXOR GBA: 527 p. 75

West ern heml ock/ swordf ern-oxalis R6 E 232A- 86
CHF124 TSHE 1454 WH 102 1 1 19

65 = TSHE/ POMJ- GP GBA: 431 p. 82

Western hem ock/ swordfern (G fford Pinchot) R6 E 230A- 86
CHF125 TSHE 1190 WH 96 1 1 19

66 = TSHE/ POMJ GASH GBA: 311 p. 54

West ern hemrl ock/ swor df er n-sal al R6 E TP-028-91
CHF133 PSME 858 DF 151 1 1 16

67 = TSHE/ POMJ BENE GBA: 543 p. 52

West ern hem ock/ swor df er n- Or egon gr ape R6 E TP-028-91
CHF134 PSME 1499 DF 154 1 1 16
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ALPHA SCI EN ALPHA NUM SITE FVS PLANT

ECO SI TE MAX SITE SITE IN SPP SEQ ASSOCI ATI ON

CLASS CCODE SDI  SPEC INDX ECO FLAG NUM REFERENCE

68 = TSHE/ POMJ Tl TR- MBS GBA: 555 p. 56

West ern hem ock/ swor df er n- f oanf | ower R6 E TP-028-91

& Devlin menp

CHF135 TSHE 1532 WH 123 1 1 19

69 = TSHE/ POMJ W LL GBA: 402 p. 234

West ern heml ock/ swordfern (WIIlanette) R6 E 257-86
CHF151 PSME 1110 DF 159 1 1 16

70 = TSHE/ ACTR GBA: 402 p. 90

West ern henml ock/vanilla | eaf R6 E 230A- 86
CHF221 PSME 1110 DF 147 1 1 16

71 = TSHE/ TITR GBA: 564 p. 80

West ern heml ock/ cool wort foanfl ower R6 E 230A- 86
CHF222 PSME 1557 DF 170 1 1 16

72 = TSHE/ Tl TR- GYDR GBA: 1121 p. 58

West ern heml ock/ f oanf | ower-oak fern R6 E TP-028-91
CHF250 PSME 3094 DF 164 1 1 16

73 = TSHE/ LI BO2 GBA: 525 p. 238

West ern hem ock/ tw nfl ower R6 E 257-86
CHF321 PSME 1449 DF 148 1 1 16

74 = TSHE/ ATFI GBA: 601 p. 72

West ern hem ock/ | adyfern R6 E 230A- 86
CHF421 PSME 1659 DF 174 1 1 16

75 = TSHE/ LYAM GBA: 408 p. 68

West ern heml ock/ Ameri can yel | ow skunkcabbage R6 E 232A- 86
CHML21 PSME 1126 DF 128 1 1 16

76 = TSHE/ GASH W LL GBA: 334 p. 230

Western heml ock/salal (WIlanette) R6 E 257-86
CHS111 PSME 922 DF 137 1 1 16

77 = TSHE/ BENE/ OXOR GBA: 514 p. 190

West ern henml ock/ dwarf Oregon grape/ Oregon oxalis R6 E 257-86
CHS113 PSME 1419 DF 159 1 1 16
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ALPHA SCI EN ALPHA NUM SITE FVS PLANT

ECO SI TE MAX SITE SITE IN SPP SEQ ASSOCI ATI ON

CLASS CCODE SDI  SPEC INDX ECO FLAG NUM REFERENCE

78 = TSHE/ BENE/ ACTR GBA: 476 p. 198

West ern hem ock/ dwarf Oregon grape/vanilla |eaf R6 E 257-86
CHS114 PSME 1314 DF 158 1 1 16

79 = TSHE/ BENE- GASH GBA: 440 p. 62

West ern heml ock/ dwarf Oregon grape-sal al R6 E 232A-86
CHS124 TSHE 1214 WH 93 1 1 19

80 = TSHE/ BENE GBA: 424 p. 93

West ern heml ock/ dwarf Oregon grape R6 E 230A- 86
CHS125 TSHE 1170 WH 82 1 1 19

81 = TSHE/ BENE/ POMUJ GBA: 380 p. 64

West ern hem ock/ dwarf Oregon grape/ swordfern R6 E 232A- 86
CHS126 TSHE 1049 WH 89 1 1 19

82 = TSHE/ BENE- GASH GP GBA: 381 p. 95

West ern heml ock/dwarf Oregon grape-salal (Gff Pin) R6 E 230A-86
CHS127 PSME 1052 DF 134 1 1 16

83 = TSHE/ GASH GP GBA: 317 p. 97

Western hem ock/salal (G fford Pinchot) R6 E 230A- 86
CHS128 PSME 875 DF 123 1 1 16

84 = TSHE/ GASH MBS GBA: 286 p. 40

Western heml ock/salal (M Baker/ Snoqual) R6 E TP-028-91

& Devlin nmeno

CHS129 PSME 789 DF 100 1 1 16

85 = TSHE/ BENE- MBS GBA: 399 p. 36

West ern henl ock/ Oregon grape (M Baker/ Snoq) R6 E TP-028-91

& Devlin nmeno

CHS130 PSME 1101 DF 122 1 1 16

86 = TSHE/ GASH BENE GBA: 348 p. 42

West ern heml ock/ sal al - Oregon grape R6 E TP-028-91
CHS135 PSME 960 DF 117 1 1 16

87 = TSHE/ GASH VAME GBA: 303 p. 44

West ern heml ock/ sal al - bi g huckl eberry R6 E TP-028-91
CHS140 PSME 836 DF 89 1 1 16
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ALPHA SCI EN ALPHA NUM SI TE FVS PLANT
ECO SI TE MAX SITE SITE IN SPP SEQ ASSOCI ATI ON

CLASS CCODE SDI  SPEC INDX ECO FLAG NUM REFERENCE

88 = TSHE/ BENE- CHVE GBA: 273 p. 38

West ern hem ock/ Oregon grape-little prince's pine R6 E TP-028-91
CHS141 PSME 754 DF 103 1 1 16

89 = TSHE/ ACCl / ACTR GBA: 238 p. 56

West ern hem ock/vine mapl e/vanilla | eaf R6 E 232A-86
CHS223 PSME 657 DF 141 1 1 16

90 = TSHE/ CONU/ ACTR GBA: 420 p. 100

West ern heml ock/ dogwood/ vani |l | a | eaf R6 E 230A- 86
CHS224 PSME 1159 DF 142 1 1 16

91 = TSHE/ ACCl - BENE GBA: 478 p. 34

West ern heml ock/vi ne mapl e- Oregon grape R6 E TP-028-91
CHS251 PSME 1319 DF 136 1 1 16

92 = TSHE/ RHWW XETE- MTH GBA: 165 p. 83

West ern henl ock/ rhododendr on/ beargrass (M Hood) R6 E 232A-86
CHS325 PSME 455 DF 97 1 1 16

93 = TSHE/ RHVA- VAAL/ COCA GBA: 229 p. 81

W hem ock/ r hododendr on- AK huckl eberry/ dogwod bunchb R6 E 232A- 86
CHS326 PSME 632 DF 130 1 1 16

94 = TSHE/ RHVA- GASH MTH GBA: 299 p. 79

West ern henl ock/rhododendron-salal (M Hood) R6 E 232A- 86
CHS327 TSHE 825 WH 77 1 1 19

95 = TSHE/ RHVA- BENE- MTH GBA: 388 p. 77

W hem ock/r hododendr on-dwarf Oregon grape (M Hood) R6 E 232A-86
CHS328 TSHE 1071 WH 82 1 1 19

96 = TSHE/ RHVA- GASH W LL GBA: 338 p. 222

West ern hem ock/rhododendron-salal (WIIlanette) R6 E 257-86
CHS351 PSME 933 DF 128 1 1 16

97 = TSHE/ RHVA- BENE- W LL GBA: 367 p. 214

W hem ock/rhododendron-dwarf OR grape (WIllanette) R6 E 257-86

CHS352 PSVE 1013 DF 136 1 1
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ALPHA SCI EN ALPHA NUM SI TE FVS PLANT
ECO SI TE MAX SITE SITE IN SPP SEQ ASSOCI ATI ON
CLASS CCODE SDI  SPEC INDX ECO FLAG NUM REFERENCE
98 = TSHE/ RHVIW XETE- W LL GBA: 298 p. 210
West ern heml ock/rhododendron/ beargrass (Wl lanmette) R6 E 257-86
CHS353 PSME 822 DF 122 1 1 16
99 = TSHE/ RHVW OXOR GBA: 495 p. 218
West ern hem ock/ rhododendron/ Oregon oxalis R6 E 257-86
CHS354 PSME 1366 DF 135 1 1 16
100 = TSHE/ RHMW/ LI BO2 GBA: 447 p. 226
West ern hemrl ock/ r hododendr on/ t wi nf | ower R6 E 257-86
CHS355 PSME 1234 DF 130 1 1 16
101 = TSHE/ OPHO W LL GBA: 413 p. 182
Western heml ock/devil's club (WIllanette) R6 E 257-86
CHS511 PSME 1140 DF 168 1 1 16
102 = TSHE/ OPHO ATFI GBA: 276 p. 50
Western heml ock/devil's club-Iadyfern R6 E TP-028-91
CHS513 TSHE 762 WH 101 1 1 19
103 = TSHE/ OPHO OXOR GBA: 288 p. 69
Western heml ock/devil's club/ Oregon oxalis R6 E 232A- 86
CHS522 TSHE 795 WH 93 1 1 19
104 = TSHE/ OPHO SMST GBA: 212 p. 71
Western hem ock/devil's club/starry sol onbnseal R6 E 232A- 86
CHS523 PSME 585 DF 156 1 1 16
105 = TSHE/ OPHO POMU GBA: 579 p. 74
Western heml ock/devil's club/swordfern R6 E 230A- 86
CHS524 TSHE 1598 WH 88 1 1 19
106 = TSHE/ VAAL- OPHO GBA: 278 p. 90
West ern henml ock/ Al aska huckl eberry-devil's club R6 E 232A- 86
CHS611 PSME 767 DF 165 1 1 16
107 = TSHE/ VAME/ XETE GBA: 175 p. 93
West ern hem ock/ bi g huckl eberry/ beargrass R6 E 232A- 86
CHS612 PSME 483 DF 90 1 1 16



ALPHA SCI EN ALPHA NUM SITE FVS PLANT

ECO SI TE MAX SITE SITE IN SPP SEQ ASSOCI ATI ON

CLASS CCODE SDI  SPEC INDX ECO FLAG NUM REFERENCE

108 = TSHE/ VAAL/ OXOR GBA: 444 p. 78

West ern henl ock/ Al aska huckl eberry/ Oregon oxalis R6 E 230A- 86
CHS613 TSHE 1225 WH 84 1 1 19

109 = TSHE/ VAAL- GASH GBA: 295 p. 88

West ern hem ock/ Al aska huckl eberry-sal al R6 E 230A- 86
CHS614 TSHE 814 WH 81 1 1 19

110 = TSHE/ VAAL/ COCA GBA: 375 p. 86

West ern hem ock/ Al aska huckl eberry/ dogwood bunchberry R6 E 230A- 86
CHS615 TSHE 1035 WH 87 1 1 19

111 = TSHE/ VAAL- POMJ GBA: 842 p. 64

West ern hem ock/ Al aska huckl eberry-swordf ern R6 E TP-028-91
CHS625 PSME 2324 DF 154 1 1 16

112 = TSHE/ VAAL- BENE GBA: 277 p. 62

West ern henl ock/ Al aska huckl eberry-Oregon grape R6 E TP-028-91
CHS626 PSME 764 DF 110 1 1 16

113 = TSME/ Tl UN- STRO GBA: 174 p. 162

M hem ock/ f oanf | ower-rosy twi st edstal k R6 E TP-028-91
CMF250 TSVE 480 MH 36 1 1 20

114 = TSME/ CABI GBA: 134 p. 150

Mount ai n hem ock/ mar shmari gol d R6 E TP-028-91
CMF251 TSVE 370 M 14 1 1 20

115 = TSME/ VASC GBA: 195 p. 73

Mount ai n hem ock/ gr ouse huckl eberry R6 E 08-95
Cvs114 TSMVE 538 M 16 1 1 20

116 = TSME/ VAME- GP GBA: 221 p. 68

Mount ai n hem ock/ bi g huckl eberry (G fford Pinchot) R6 E 130-83
CMs210 TSVE 610 M 25 1 1 20

117 = TSME/ VAME/ XETE GBA: 278 p. 67

Mount ai n hem ock/ bi g huckl eberry/ bear grass R6 E 08-95
CMB216 TSVE 767 M 19 1 1 20
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ALPHA SCI EN ALPHA NUM SITE FVS PLANT

ECO SI TE MAX SITE SITE IN SPP SEQ ASSOCI ATI ON

CLASS CCODE SDI  SPEC INDX ECO FLAG NUM REFERENCE

118 = TSME/ VAVE/ CLUN GBA: 303 p. 61

Mount ai n hem ock/ bi g huckl eberry/ queen's cup R6 E 08-95
Ccvs218 TSMVE 836 M 20 1 1 20

119 = TSME/ MEFE GBA: 215 p. 39

Mount ai n hem ock/fool's huckl eberry R6 E 08-95
Ccvs221 TSVE 593 MH 22 1 1 20

120 = TSME/ RHAL GBA: 235 p. 51

Mount ai n henml ock/ Cascades azal ea R6 E 08-95
CMVs223 TSMVE 649 M 21 1 1 20

121 = TSME/ VAAL GBA: 185 p. 164

Mount ai n hem ock/ Al aska huckl eberry R6 E TP-028-91
Ccvs241 TSMVE 511 MH 34 1 1 20

122 = TSME/ VAME- VAAL GBA: 399 p. 178

Mount ai n hem ock/ bi g huckl eberry- Al aska huckl eberry R6 E TP-028-91
CVs244 TSVE 1101 MH 29 1 1 20

123 = TSME/ VAVE/ XETE- WASH GBA: 308 p. 182

Mount ai n hem ock/ bi g huckl eberry/ bear grass (M SQ R6 E TP-028-91
CMs245 TSVE 850 MH 25 1 1 20

124 = TSME/ VAMVE- MBS GBA: 363 p. 172

Mount ai n hem ock/ bi g huckl eberry (M Baker/ Snoqual ) R6 E TP-028-91
CMS246 TSVE 1002 MH 25 1 1 20

125 = TSME/ VAME- STRO GBA: 512 p. 176

Mount ai n hem ock/ bi g huckl eberry-rosy twi st edstal k R6 E TP-028-91
CMS250 TSMVE 1413 M 31 1 1 20

126 = TSME/ VAME- VASI GBA: 238 p. 180

Mount ai n hem ock/ bi g huckl eberry-Sitka val eri an R6 E TP-028-91
CMVs251 TSVE 657 M 25 1 1 20

127 = TSME/ VAAL- STRO GBA: 402 170

p
Mount ai n hem ock/ Al aska huckl eberry-rosy tw stedstalk R6 E TP-028-91

CMVB252 TSME 1110 MH 35 1 1 20
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ALPHA SCI EN ALPHA NUM SITE FVS PLANT

ECO SI TE MAX SITE SITE IN SPP SEQ ASSOCI ATI ON

CLASS CCODE SDI  SPEC INDX ECO FLAG NUM REFERENCE

128 = TSME/ VAAL- CLUN GBA: 191 p. 166

Mount ai n hem ock/ Al aska huckl eberry-queen's cup R6 E TP-028-91
CMVB253 TSMVE 527 M 29 1 1 20

129 = TSME/ VAME- RULA GBA: 310 p. 174

Mount ai n hem ock/ bi g huckl eberry-trailing branble R6 E TP-028-91
CVsS254 TSVE 856 MH 28 1 1 20

130 = TSME/ VAAL- MADI 2 GBA: 208 p. 168

M hemni ock/ Al aska huckl eberry-false lily-of-the-valley R6 E TP-028-91
CMB255 TSMVE 574 M 29 1 1 20

131 = TSME/ PHEM VADE GBA: 291 p. 156

M hem ock/red heat her - bl uel eaf huckl eberry R6 E TP-028-91
CMS350 TSMVE 803 MH 20 1 1 20

132 = TSME/ RHAL- VAAL GBA: 300 p. 158

M hem ock/ whi te rhododendr on- Al aska huckl eberry R6 E TP-028-91
CMB351 TSVE 828 M 23 1 1 20

133 = TSME/ RHAL- VAME GBA: 210 p. 160

Mount ai n hem ock/whit e rhododendr on-bi g huckl eberry R6 E TP-028-91
CMB352 TSVE 580 MH 23 1 1 20

134 = TSME/ CLPY- RUPE GBA: 281 p. 152

Mount ai n hem ock/ copper bush-five | eaved branble R6 E TP-028-91
CMS353 TSVE 776 M 20 1 1 20

135 = TSME/ OPHO VAAL GBA: 291 p. 154

Mount ai n hem ock/ devil's cl ub- Al aska huckl eberry R6 E TP-028-91
CMB450 ABAM 803 SF 138 1 1 1

136 = TSME/ RHVA GBA: 249 p. 57

Mount ai n hem ock/ r hododendr on R6 E TP-08-95
CVB612 ABAM 687 SF 78 1 1 1

137 = ABGR/ CHUM GBA: 475 p. 96

Grand fir/prince's pine R6 E 257-86
CWF211 PSME 1311 DF 132 1 1 16
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ALPHA SCI EN ALPHA NUM SITE FVS PLANT

ECO SI TE MAX SITE SITE IN SPP SEQ ASSOCI ATI ON

CLASS CCODE SDI  SPEC INDX ECO FLAG NUM REFERENCE

138 = ABGR/ ARWY GBA: 213 p. 90

Grand fir/bearberry R6 E 257-86
CWs521 PSME 588 DF 86 1 1 16

139 = ABGR/ BENE GBA: 370 p. 92

Grand fir/dwarf Oregon grape R6 E 257-86
CWB522 PSME 1021 DF 131 1 1 16
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Tabl es A2 - A7.

These tables contain for each of the six National Forests represented in the
West Cascades variant the coefficients for the "Curtis-Arney" equation. Species in
these tables are those found in the Region 6 Permanent Plot Gid Inventory (PPA) for
the National Forests in the WC variant. Thus, each individual species in each table
lies in one of three groups: 1) those species that are found both in the WC species
list and in the PPA; 2) those species that are found in the WC species list, but not
in substantial nunbers in the PPA; and 3) those species that are not in the WC
species list, but that are in the PPQ.

Thus, species in group 2 are listed in the top of each table. Since these
speci es did not have enough observations on a given Forest, coefficients for that
gi ven Forest were taken fromthe species and Forest noted on the right side of the
table. Species in group 1 are listed in the bottom of each table. Enough
observations existed for each of these species for fitted regressions for the given
Forest. Finally, species in group 3 may be found in either the top or bottom of the
table. Coefficients for group three species are used to dub in a height for that tree
species, but then, since the species is not recognized in the WC species list (see
table 2), that particular tree species is considered in the "other" category for other
parts of the sinmulation.
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Tabl e

par WA. dat rtis/Arney eqn paraneter file for pernanent
0603 A d Curtis/Al file f R
grid data fromthe G fford Pinchot (mestL 1/ 96) BIUS
coefficients for additional species for FVS routlnes (03/97).
rtis/Arney eqn: = 4.5 + en(-
Curtis/Al Ht 4.5 p2* en (- P3* DBH P4
speci es P2 P3 P4
. - 0. ua
ABCO 475. 169795 6.247243 0.481237 ABCO Umpq
ABNA 375. 3819995 6. 08804972 -0.47200373 ABSH Umpqua
LAOC ** grouped CH ]
LI DE 4691. 633742 7.467125 - 0. 198894 LIDE WIlanette
PISI ** grouBed w/ Pl EN
Pl JE 1031. 520325 7.66157254 -0. 35992884 Pl JE Siskiyou
PILA 702. 185554 5.702489 -0.379761 PILA WIIlanmette
SESE3 409. 8810617 6.89077018 -0.56108469 SESE3 Si ski you
ALRH2 133. 7965374 6. 4049980 - 0. 8328755 RVE W I anette
ARME ** grouged w/ AL RH2 ] )
BEPA 1709. 722864 5. 88874834 -0.22861721 POTR5 G fford Pinchot east
CACH6 10707. 39058 8. 46695 -0.18631 CACH6 Wl anette
LI DE3 ** grouged w/ CACH6 ] )
POTR5 1709. 722864 5. 88874834 -0.22861721 POTR5 G fford Pinchot east
KE ** grouged w QUGA4
uoC 03. 6619453 4.9544407 -0.2085181 JUOC W nenm
LALY 503. 6619453 4.9544407 -0.2085181 JUOC W nenm
Pl AL 89. 55353825 4.22808725 -0.64379518 Pl AL Deschutes
Pl AT 34749. 47359 9.12871308 -0.14169917 Pl AT Siskiyou
CONU4 444. 5618441 3. 9205235 -0. 2396915 CONU4 Wl anette
CR 55.0 5.5 -0.95 4 regional std
PREM 73.33478314 2.65483736 -1.24600175 RPE2 Si usl a
SA 149. 5860859 2.42307614 -0.17996673 SALA5 regional std
ABAM 407. 9955890 6. 78343308 -0.52251476
ABGR 686. 483116 6. 539311 -0. 374044
ABLA 216. 3997761 6.16997747 -0.60172580
ABPR 561. 9589245 6. 55066637 -0.44603623
ACVA3 179. 0705719 3.62383352 -0.57295747
ALRU2 182. 3044795 3. 66760950 -0.47346352
CHNO 505. 2707496 6.47426621 -0.43236693
HARD 34. 83300647 2.60295164 -0. 53523535
Pl CO 133. 6602762 4.84562797 -0.69707597
Pl EN 27357. 52121 8.72109108 -0.14070273
Pl MOB 3261. 830829 7.37166176 -0.25173431
Pl PO 1548. 414708 6. 55027369 -0.26999192
POBAT 178. 6441231 4.58518404 -0.67462096
PRPE2 73.33478314 2.65483736 -1.24600175
4 55. 5.5 -0.95
SVE 452. 3984532 5.96901686 -0.49101547
SALA5 149. 5860859 2.42307614 -0.17996673
SOFT 34. 83300647 2.60295164 -0. 53523535
TABR2 1221.918272 5. 81662506 -0.20962058
THPL 531. 0072527 5. 96433385 -0.40831005
TSHE 465. 0810688 6. 47723945 -0.49409499
TSMVE 368. 3721987 6. 82666530 -0.50703484
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Tabl e A3

par 0605. dat Curtis/Arney egn paraneter file for pernmanent BIOt o
rid data fromthe M. Baker-Snoqual me NF 503/ 7), plus coefficients
or additional species for FVS routines (03/97).

rtis/Arney eqn: = 4.5 + en(-
Curtis/Al Ht 4.5 p2* en (- P3* DBH P4
speci es P2 P3 P4
. . - 0. ua
ABCO 475. 169795 6.247243 0.481237 ABCO Umpq
ABNA 375. 3819995 6. 08804972 -0.47200373 ABSH Umpqua
LAOC ** grouped w CHNO
PISI  ** grouped w PIEN (Note: MBS had very few obs of both PIEN & PISI%
LI DE 4691. 633742 7.467125 -0.198894 LIDE WIIlanette
Pl JE 1031. 520325 7.66157254 -0. 35992884 Pl JE Siskiyou
Pl LA 702. 185554 5.702489 -0.379761 PILA WIIlanmette
Pl PO 1181. 724378 6. 69805372 -0.31514874 Pl PO Unmpqua
SESE3 409. 8810617 6.89077018 -0.56108469 SESE3 Si ski you
ALRH2 133. 7965374 6. 4049980 - 0. 8328755 RVE W Il anette
ARME ** grouged w/ AL RH2 ] )
BEPA 1709. 722864 5. 88874834 -0.22861721 POTR5 G fford Pinchot east
CACH6 10707. 39058 8. 46695 -0.18631 CACH6 Wl anette
LI DE3 ** grouged w/ CACH6 ] )
POTR5 1709. 722864 5. 88874834 -0.22861721 POTR5 G fford Pinchot east
4 59. 42136339 5.31783750 -1.03668061 QUKE Rogue River
KE ** grouged w QUGA4 ]
uoC 03. 6619453 4.9544407 -0.2085181 JUOC W nenm
LALY 503. 6619453 4.9544407 -0.2085181 JUOC W nenm
Pl AL 89. 55353825 4.22808725 -0.64379518 Pl AL Deschutes
Pl AT 34749. 47359 9.12871308 -0.14169917 Pl AT Siskiyou
CR 55.0 5.5 -0.95 4 regional std
PREM 73.33478314 2.65483736 -1.24600175 RPE2 Si usl aw
SA 149. 5860859 2.42307614 -0.17996673 SALA5 regional std
ABAM 476.6344187 6. 48388415 -0.46850215
ABGR 727.8110407 5.46484948 -0.34347433
ABLA 495. 7841367 6. 53015525 -0.41096187
ABPR 2067. 858633 6. 84940821 -0. 25903517
ACVA3 293. 1105242 3. 73384840 - 0. 34576345
ALRU2 1089. 504545 5.19969063 -0.25661407
CHNO 181. 4540100 6. 57858085 -0.65670034
CONU4 444.5618441 3.9205235 -0. 2396915
GENER 34.83300647 2.60295164 -0. 53523535
Pl CO 121.1391747 12. 6622940 -1.2981049
Pl EN 211. 7961990 6.70151614 -0.67386306
Pl MO3 433. 780681 6. 331809 -0.49884
Pl SI 453. 8096043 4.12052258 -0.27923080
POBAT 290. 3332275 5.28008853 - 0. 58456563
PRPE2 73.33478314 2.65483736 -1.24600175
PSME 536. 7367740 5. 58034965 -0.41013003
SOFT 34. 83300647 2.60295164 -0. 53523535
TABR2 175. 8646800 5. 08900087 -0.46238105
THPL 422.9704325 5. 73435483 -0.42665422
TSHE 319. 373722752 6. 39620455 -0.56981000
TSMVE 547.9487181 7.13718447 -0.42203466
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Tabl e A4.

eqn paraneter file for

mthe M

speci es for

west
F&S roLtlneg

.5 + P2*en(- P3* DBH'P4)

. 247243

6. 08804972

. 66157254
. 702489

. 69805372
. 89077018
. 4049980

. 88874834
. 46695

. 88874834
. 31783750

. 9544407
. 9544407
. 12871308

S
. 65483736
. 42307614

CrPrOOOO PO 00 00000

. 481237
. 47200373

ernanent
965
3/

7.

2
-0
—x

pl ot
pl us coefficients

Pi nchot east
te

Pi nchot east
i ver

ar wa. da rtis/Ar
par 0606 dat Curtis/Al
?rld dat a
or addit
rtis/Arney eqn:
Curtis/Al Ht
speci es P2
ABCO 475. 169795
ABNMA 375. 3819995
CHNO ** grouped w LAQCC
PISI  ** grouped w PIEN
Pl JE 1031. 520325
Pl LA 702. 185554
Pl PO 1181. 724378
SESE3 409. 8810617
ALRH2 133. 7965374
ARME ** grouged w/ AL RH2
BEPA 1709. 722864
CACH6 10707. 39058
LI DE3 ** grouged w/ CACH6
POTR5 1709. 722864
GRE" =+ orouped W QG
roupe
uoC J E03.6619453
LALY 503. 6619453
Pl AT 34749. 47359
CR 55.0
PREM 73.33478314
SA 149. 5860859
ABAM 223. 3491920
ABGR 432. 2186440
ABLA 290. 5141898
ABPR 247. 7348313
ACVA3 76.51700553
ALRU2 484. 4590725
CONU4 403. 3220502
LACC 255. 4637950
LI DE 4691. 633742
Pl AL 73.91471600
Pl CO 139. 7159036
Pl EN 206. 3210600
Pl MOB 1333. 817639
POBAT 178. 6441231
PRPE2 73.33478314
PSME 949. 1045502
SOFT 34. 83300647
TABR2 77.22071502
THPL 1560. 684786
TSHE 317. 8257317
TSMVE 2478. 098792

~NOOWNUINADORWNIIARNODOD

. 3964175

. 29412400
. 4142801

. 18301060
. 21069592
. 5712860

. 32712596
. 55773700
. 46712500
. 96296700
. 0091431

. 12271300
. 62190117
. 58518404
. 65483736

(ole]le]eole Jeolololole]olole]ololo]olele)
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. 6565570
. 50275900
. 4723555
. 63352110
. 63650686
. 3642857
. 24217220
. 60536400
. 19889400
. 82769700
. 7080246
. 82806000
. 31204507
. 67462096
. 24600175
. 3251462
. 53523535
. 58938253
. 254133

. 6033683
. 245582



Tabl e Al

par0610A dat

Curtis/ Arney

speci es

* %

Curtis/Arney egn paraneter file for
ue River

NF (11/

speC|es for

. 56108469
. 350777

. 22861721

. 22861721
. 67462096

. 2085181
. 2085181
. 64379518
95

. 24600175
. 17996673

er manent pl ot

LVS

pl us
routines (03/97).

Ul ua
S?Pﬂanette
ua
VyPﬂanEtte
Si ski you
Unpqua
G fford Pinchot east

G fford Pinchot east
regi onal std

W nemn

W nemn
Deschut es
std

. 35762520
. 59126017
. 22646232
. 34981167
. 55113923
. 713434446
. 73434446
. 55459914
. 04803324
. 05341291
. 24217220
. 53523535
. 24004190
. 19395462
. 22646232
. 90056542
. 828060

. 26999192

grid data omthe Ro
coefficients for addifiona
eqn: H = 4.5 + P2*e”(- P3*DBH P4)
P2 P3
380. 250492 7. 305850
432. 218644 6.294124
375. 3819995 6. 08804972
483. 375072 7. 244315
a °“peS W B EN
roupe
9T ouR89. 8810617 6. 89077018
615.&?%%%% 5.521309
roupe
g 1903-&f%§2ﬁ5 5.88874834
roupe
9roib8s. ¥o5864 5.88874834
178. 6441231 4. 58518404
grouggg %%E%%Es 4. 9544407
503. 6619453 4. 9544407
28.85353825 g.%2808725
73. 33478314 2. 65483736
149. 5860859 2.42307614
907. 5143819 6. 44785104
253. 9245643 6. 61389559
5185. 987898 8. 75808395
771. 6581896 6. 30572257
143. 9993959 3. 51243438
88. 183839 2. 840395
88. 183839 2. 840395
123. 2106704 4. 12502636
AL T
403. 3220502 4.32712596
oft S0 2 e
4421. 457694 7. 05674490
5185. 987898 8. 75808395
115. 8918540 4. 99986021
155. 0 9.122713
1000. 0 6. 55027369
1631. 376405 6. 47900057
Higde e L
2.71834177 -0. 58577845
540. 9410192 5.67964991
28.89411756 g.%1953882
59. 42136339 5.31783750
149. 5860859 2.42307614
34. 83300647 2.60295164
127. 1698195 4.89770723
263. 1274006 6. 93561997
233. 6986879 6. 90592828
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Tabl e Al

par0615a dat Curtis/ Arney eqn paranEter file for permanent plot

grid data fro n1t gua NF (11/96), plus
coefficients for add |onal species tor FVS routines (03/97).
rtis/Arney eqn: = 4.5 + en(-
Curtis/Al Ht 4.5 p2* en (- P3* DBH P4
speci es P2 P3 P4
ABGR 432. 218644 6.294124 -0.502759 ABGR Wl anette
ABNA 375. 3819995 6. 08804972 -0.47200373 ABSH Uanua
ABPR 483. 375072 7.244315 -0.511129 ABPR W |l anmette
LAOC ** grouped w CHNO
PISI  ** grouped w PIEN
Pl JE 1031. 520325 7.66157254 -0. 35992884 PIJE Siskiyou
SESE3 409. 8810617 6. 89077018 -0.56108469 SESE3 Si ski you
ALRH2 ** grouged w Al
BEPA 1709. 722864 5. 88874834 -0.22861721 POTR5 G fford Pinchot east
LI DE3 ** grouged w/ CACH6 ] )
POTR5 1709. 722864 5. 88874834 -0.22861721 POTR5 G fford Pinchot east
POBAT 178. 6441231 4.58518404 -0. 67462096 POBAT regi onal std
KE ** grouged
uoC 03. 6619453 4.9544407 -0.2085181 JUOC W nenm
LALY 503. 6619453 4.9544407 -0.2085181 JUOC W nenm
Pl AL 89. 55353825 4.22808725 -0.64379518 Pl AL Deschutes
CR 55.0 5.5 -0.95 4 regional std
PREM 73.33478314 2.65483736 -1.24600175 RPE2 Si usl aw
SA 149. 5860859 2.42307614 -0.17996673 SALA5 regional std
ABAM 380. 250492 7. 305850 -0.576214
ABCO 475.169795 6.247243 -0.481237
ABLA 133. 868923 6. 7798338 -0.7374968
ABSH 375. 3819995 6. 08804972 -0.47200373
ACVA3 106. 029640 3.882129 -0.782904
ALRU2 88. 183839 2.840395 -0.73434446
ARVE 105. 129343 5. 134093 -0.789344
CACH6 1076. 427111 6. 146548 -0.282170
CHNO 97.77693073 8. 82017287 -1.05341291
CONU4 202. 9745242 3.2935884 -0. 3232760
FRLA 97.77693073 8. 82017287 -1.05341291
GENER 34. 83300647 2.60295164 -0. 53523535
HARD 34. 83300647 2.60295164 -0. 53523535
LI DE 1899. 320765 6.941819 - 0. 255303
Pl AT 4421. 457694 7.05674490 -0.19395462
Pl CO 127. 571355 6. 345480 -0.864123
Pl EN 206. 32106 9.122713 -0. 82806
Pl LA 544. 372106 6. 880436 -0.463792
Pl MOB 433. 780681 6. 331809 -0.49884
Pl PO 1181. 724378 6. 69805372 -0.31514874
PRPE2 73.33478314 2.65483736 -1.24600175
PSMVE 316.128318 5.965874 -0.574755
59. 09411756 6.11953882 -1.05521968
4 55.0 5.5 -0.95
KE 59. 42136339 5.31783750 -1.03668061
ALAS 149. 5860859 2.42307614 -0.17996673
SOFT 34. 83300647 2.60295164 -0. 53523535
TABR2 139. 072707 5.206229 -0. 540866
THPL 617.762180 5.521309 -0.350777
TSHE 608. 609785 6. 087504 -0.416327
TSMVE 393. 980941 6. 393031 -0.475098
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Tabl e A

par0618a dat Curtis/ Arney egn paranEter file for permanent plot
rid data fromthe WIllanmette NF (11/96) glus coefficients
or additional species for FVS routlnes (03/
Curtis/ Arney eqn: H = 4.5 + P2*e™(- P3* DBH'P4)
speci es P2 P3 P4
ABCO 475. 169795 6.247243 -0.481237 ABCO Umpqua
ABNA 375. 3819995 6. 08804972 -0.47200373 ABSH Umpqua
LAOC ** grouped w CHNO
PISI  ** grouped w PILEN (Note: MBS had very. feMIObS of both Pl EN & PISI%
LI DE 4691. 633742 7.467125 . 198894 IDE WII te
Pl JE 1031. 520325 7.66157254 O 35992884 PIJE Si ski you
SESE3 409. 8810617 6. 89077018 -0.56108469 SESE3 Si ski you
ALRH2 ** grouged w ARVE
BEPA 1709. 722864 5. 88874834 -0.22861721 POTR5 G fford Pinchot east
LI DE3 ** grouged w/ CACH6 ] )
POTR5 1709. 722864 5. 88874834 -0.22861721 POTR5 G fford Pinchot east
KE ** grouged w QUGA4
uoC 03. 6619453 4.9544407 -0.2085181 JUOC W nenm
LALY 503. 6619453 4.9544407 -0.2085181 JUOC W nenm
Pl AT 34749. 47359 9.12871308 -0. 14169917 PI AT Siskiyou
CR 55.0 5.5 -0.95 4 regional std
PREM 73.33478314 2.65483736 -1.24600175 RPE2 Si usl aw
SA 149. 5860859 2.42307614 -0.17996673 SALA5 regional std
ABAM 237.918902 7.794835 -0.726082
ABGR 432. 218644 6.294124 -0.502759
ABLA 133. 8689230 6. 7798338 -0.7374968
ABPR 483. 375072 7.244315 -0.511129
ACVA3 160. 217059 3. 304424 -0.529880
ALRU2 10099. 72087 7.63746 -0.16208
ARVE 133. 7965374 6. 4049980 - 0. 8328755
CACH6 10707. 39058 8. 46695 -0.18631
CHNO 97.77693073 8. 82017287 -1.05341291
CONU4 444, 5618441 3.9205235 -0. 2396915
GENER 34. 83300647 2.60295164 -0. 53523535
HARD 34. 83300647 2. 60295164 -0. 53523535
LI DE 4691. 633742 7.467125 -0.198894
Pl AL 73.914716 3. 962967 -0. 827697
Pl CO 105. 4453476 7.9693730 -1.0915635
Pl EN 206. 321060 9.122713 - 0. 828060
Pl LA 702. 185554 5.702489 -0.379761
Pl MOB 514. 157519 6. 300447 -0.465144
Pl PO 1181. 724378 6. 69805372 -0.31514874
POBAT 178. 6441231 4.58518404 -0.67462096
PRPE2 73.33478314 2.65483736 -1.24600175
PSMVE 439. 119534 5.817647 -0.485445
gUGA4 55.0 5.5 -0.95
OFT 34. 83300647 2.60295164 -0. 53523535
TABR2 139. 072707 5.206229 -0. 540866
THPL 1012. 126678 6. 095743 - 0. 308285
TSHE 395. 497562 6.422230 -0.531987
TSMVE 192. 960876 7.387592 -0. 723095
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