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I. INTRODUCTION

Research Note No.9 (Krumland and Wensel, 1S7P)

presented a ccreprehensive collection of volume and taper

relationships for coastal conifers. Hardwoods were not

included because of lack of data and ffiost cooperators indi

cated that they were not too concerned witb hardwood

volumes.


In some situations, however, some estimates of hardwood 
voluITes are needed. This report presents a collection of )
volume equations for red alder and tanoak, developed by 

--9ther reseaJ:.cf@[s. Also includedare "refittedequationsH 
in the form of the standard volume equation used in Research 
Note No.9. The basic procedurewas to use the publ j.shed 
equations to estimate volumes for different DPH - Peigtt 
con:binations and then refit tLese gener8ted volumes to the 
standard model. In some situations, merchantable height was 
used as the independent variable in the original equation. 
Total heights were estimated in these cases by adding a con
stant to the merchantable height equal to the top d.i.b. 
multiplied by four. Specifed details are described helow 
for each equation. 
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II THE STANDARD VOLU~E MODEL


b1 b2

V = b r I-I


0


where V = Volume in cubic feet or Scribner board feet

D = DBf! in inches

H = Total height, height to a merchantable top in feet,


or number of 16 fbot logs to a merchantable top


The coefficients (b , b1' b2) are derived frou: pub
lished equations. Tablec1 and Table 2 present a syno~sis of

these refitted coefficients for Scribner Poard Foot and

Cubic Foot Volumes respectively. Detailec information con

cerning the driginal equations and conversion specifics can

be found in section III.


TABLE 1 (SCRIBNER BOARD FOOT VOLUVE COEFFICIE~TS)


Tanoak


:
Height Definition b0 b1 b2 Ferd.. Top Soorce : 
Total Height .00012 1.8596 2.0252 10 inches E1 
~erchantable Ht. .03429 1.8596 .89796 10 inches r 1 
Log ~leight .41345 1.8596 .89796 10 inches [,1 

Red Alder


H
.

I',
. . . I I h I I~: - I <:: I,elg ht f Ion I b I l' 1 '~ 

1 op "ource I-,elnl t .
0 I b 

L I J-erc;. T I 

Total Height: .00018 1.84LJ8 : 2.0316 : 8 incres F2: :


~erchantable Pt. : .03055 : 1.8~48 : 1.0011 : r inches: r2 
Log Height: .49029 : 1.DLJ48 : 1.0011 8 inches: F2:
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TABLE 2 (CUBIC FOOT VOLU~E COEFFICIENTS) -

Tanoak

----------

----

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

Height Definition I [;1 : b1 I 

Total Height: .00005 : 1.9902 : 

t-"ercbantable Ht. : .00613 : 1.9902 : 
Log Height: .05014 : 1.9902 : 

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

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

b2 

1.7121 
.75801 
.75801 

: 
: 

: 
: 

Ferch. Top 

8 inches: 
g inches: 
8 inches: 

I ~ource 

C1 
C1 
C1 

: 

Total Height .00121 2.0578 1 .0245 inches C2l.j


~erchantable Ht. .00845 2.0578 .6152 C 4 inches C2 
Log Height .04652 2.0578, .61520 4 inches C2 

Red Alder 

Height Definition b
0 b1 b2 tlerch. Top : Source: 

Total Height .00356 1 .8580 .97016 4 inches C3 
~erchantable Ht. .022L12 1.2580 .58087 4 inches C3 
Log Height .11222 1.8580 .52087 i n c he s C3II


III. SOURCES OF THE PUBLISHED EQUATIONS 

SOURCE --B1 Table 1C, Hornibreok et. a1. (1950). 

Qrigi~~l Iquati~E ~~~ ~pe~liic~!io~~: 

Log10 (V) = 1.7747{Log10 (D)} + 0.9038{Log10 (H)} + 0.C051(r) - 0.8792 

where V = Scribner board foot velume as utilized

but never less than 10 inches


D = DEH in inches

H = Number of 8 foot legs

F = Forrn class


fon~~£~l~E §Eecifi~~ 

As this model was based on a form class, average forffi 
class by DE!l class (Figure 1, Hornibrook, 1950.) was used to 
generate volumes which were tben considered to te the aver
age for U:e f;articular DBE - Height cembination. 
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Total heights were estimated as the (Number of 8 foot

logs x 8.3) + 40 feet


Merchantable heights were estimated as the (Number of 8

foot logs x 8.3)


Log heights were estimated as the (Number of p'" foot

10gs)/2.


SOURCE D2 Table 1, Johnson, R.M. et. al. (1949).


Qri~l~~l ~qu~!l~~ ~~~ §E~~lf~ca!~E~~ 

Logl0 (V) = 1.84681Logl0 (D)} + 1.00901Logl0 (H)} - 0.6033


where V = Scribner board foot volume between stump

and a merchantable top (8 inch minimum)


D = DEE in inches

H = Number of 8 foot logs to a merchantable top


fonversio~§.E~~~flcs 

Total Heights were estimated as the (Number of 8 foot 
logs x 8.3) + 32 feet 

Merchantable Heights were estimated as the (Number of f

foots logs x 8.3)


Log Heights were estimated as the O~um ber of E foot

10gs)/2.


SOURCE -C1 Table 11, Hornibrook et. al. (1950).


Qri~l~~l ~qu~!~~~ and ~pe~lfic~!io~~


Logl0 (V) = 1.85421Logl0 (C)} + O.76441LoBl0 (H)} + O.OO75(F) - 1.P517


where v = Cubic foot volume, excluding bark, of main stem

and forks between stump and utilized top.


e = DBH in inches

H = Number of 8 foot logs

F = Form c1ass


f~~~~~~ion~~~iflcs


Form class conversion, total height, merchantable

height and log height estimates for these cubic foot volume

equation~ are the same as the corresponding ones for board 
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feet. 

SOURCE	 --C2 Table1, ~'.'iant H.V. (1965). 

Qrigin~l ~guatl~~ ~~~ ~~~lflca!lon~ 

Log10 (V) = -2.9127 + 1.0249{Log10 <D21J)J 

where	 v = Cubic foot volume between stump and 4 inch top
D = DBH in inches 
H = Total height in feet 

~on~~£~lon ~pecifl~~ 

tv1erchantable Heights were estimated as the (Total 
Height - 16.3 feet) 

Log Heights were estimated as the (Total Heicbt - 1f:. 3 
feet)/16. 

~Q~!!CE ~J Table 4, Johnson, R.f'A. et. a1. (1949). 

Qrigi~~l I~ati~~ ~nd ~f~~ifl~~!ion~ 

Log 10 (V) = 1. 86 18 {L0 g 1 0 < r )} + O.97 5 1 {L0 g 1 C on J - 2. 462 E 

where	 V = Cubic foot volume between stump and 8 4 inch top
D = DOH in inches 
H = Total height in feet 

fonv~£sion ~~eclfl~~ 

Total height, merchantable height and log height esti
~ates for these cubic foot equations are the same as tbe 
corresponding ones for board feet (~ource C2). 
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