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ABSTRACT

Upperstem tree diameters are usnally measured ootside the bark with
the only bark thickness measurements being made at breast height. The
current study presents equations and coefficients for estimating the bark
thickniss in both the upper stem and at the stumps based upon the bark
thickness at breast height, the size of the tree {DBH and total height),
and the height to the measurement in question,

The upperstem mode]l presented is an extension of a previously pub-
lished general hyperbolic ratio model. The model For bark ratio below
breast height, a simple power function, is estimated as well. Both equa-
tions contain coefficients that account for the more rapid taper on trees
with thicker bark.

The data used for fitting and testing the taper models consisted of
measurements on over 3,000 conifer trees meassured by members of the
Northern California Forest Yield Cooperative and the USDA Forest Serv-
iee. The data were split into two halves, one half for fitting and the other
half for testing. The best upperstem and below-DBH equations obizined
from this apalysis are discussed here; the remainder are listed in the
Appendix.
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Bark Taper Equations for California Conifers'

INTRODUCTION

WhiLe WE arE usually interested in the tree diameter inside bark for estimating
tree volume, it is usually outside-bark diameters that are observed, often using an
uplical device to estimate tree diagneters al varions heights above the ground
This leaves the problem of estimating the bark thickness for cach outside-bark
diameter measured along the stem. For many of the same conifer species con-
sidered here, Khan; Bell, and Berg {1977}, Ritchic and Hann (1984), Dolph
(1984, 1989), and Larsen and Hann {1985) developed expressions for inside-bark
diameter as a function of ounside bark diameter. These include linear and non-
linear regressions and ratio models, However, as noted by Assman (1970, p.73),
within the same specics bark thickness varies “according to site, age, and imcial
characteristics of the tree” Thus, improvements in the predictions of bark at any
height in the tree can be expected with information en the bark thickness at
breast height (45 feet) of each wee.

We examined aliernative models for expressing the relative tape- of the bark so
that bark thickness abserved at breast height can be used o estmarte the bark
thickness at various points along the stem, The equations considered included
hyperbolic ratios by Grosenbaugh (1974) wnd Brickell {1970}, and segmented
polynomial models by Maguire and Harn (1990) aned Max and Burkhart (1976).F
This paper presents the best upperstem and lowersten (stump) models thag
resulted from that comparison, while the Appendix lists the models tested,

When measyring standing trees with an opiieal dendromerer, the usual process
15 to measure the bark thickness at breast height by either cutting into the stem
with an ax or by using a bark gauge at 4.5 feet above the ground, In order to
reduce the error i measuriog bark thickness, and since bark thickness vanes
around the stem, typically two such measurements are tnken ai nght angles o
cach other and added to gstimate the double bark thickness at breast height,
DBTBH. Bark taper models can then be used 1o express the reduction in bark
thickness as one goes from breast height w the tip or to the stump of the tree.
Thus, the measurement of bark thickness at breast height *localizes” the predic-
tions of bark thickness at other poines.

The conifer species considered include the following:

Code Species

PP ponderosa pine (Finus ponderesa Dougl. ex Laws.)

sp sigay pine (£ lambertiana Dougl.)

DF Douglas-Ar { Preudotsuga menctesis [Mirb.] Franco)

WF white fir {Abtes conealor [Gord. & Glend. | Lindl, ex Hildelbr, )
RF red fir (A, magnifica A. Murr.)

Ic incense~cedar | Calocedres destorrens [ Torr ) Florin)

hecepted fie publiciton May %, 1095,
5ea alsn earlier work By Fiiller {106, Gallant and Fuller {19733, and Gallane [1974).
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EQUATIONS

In this study, available bark thickness models were evaluated for their ability to
predict the bark mper from felled wee data collected in five different studies of
stemn taper in California conifers {see “Data” below), The upperstem (above
breast height) and lowerstem (below breast height) bark taper equations eval-
uated are listed in Appendix tables Al and A2, Coefficients and fit statistics for
each data set are given in Appendix tables A3 to AB. Only the best model {model
B) is presented here. Each equation is formulated to predict the relative bark
thickness gnd the variables used include the following:

DBH diameter cutside bark at breast height (4.5 feet)
DBT double bark thickness ar height h
DBTEBH double bark thickness at breast height
DiB diameter inside bark ot height b
DOB dizmeter outside bark at height Iy
h height to measurement
THT total height of ree
Also, the following ratios are used: _
: OBRT
EB relative bark thickness,
- BTEH,
RB predicted relative burk thickness, RB
DOR
RD relative diameter, ——
DB

We gssume that the bark thickness at breast height can be measured.
For the upper stem, the equation
by =1 RO -

b - R_El"‘i) ( DBETBEH )
for the variables defined above and the ceefficients by, by, and by were
estimated for each species. Hoyvc"-'-:r. to make equation (1) monetonic, it
must be bounded, Thus, we have the conditional function RE], as {ollows

RB}, is equal to RBpys if RD < RDyyy or equal to RB, if RD 2 RDyy,

whare RDy, = diameter ratio at which the miniroam bark ratio {TRBmi,,]
ocewss. The relationship between these minimum values and DBTBH is
estimnated by

ﬁ‘ﬁu-lm[ (1

ey 1

RDyijy s ————— 2
" a * DRTBH o

where ﬁf’lmm is the estimated minimum relative diameter for each species
a¢ 2 function of DBTBH and the coefficient a is computed for each species,
For predicting bark ratios helow breast height the equation used is

OB .
RE.<1+¢ {ce+cs DBTBH)
DOBEH

-1 ()

I

HILCARDIA = bl A2 ¢ Na 2 » [eomber 1995 3

where ¢, ¢z, and ¢y are coefficients estimated for each species. In other models
tested, we observed that the models tended to underestimate the bark ratie in the
tips for kuger values of DBTBH. Thus, in both equations (1) and (3) the DBTBH
component of the equation is designed to eliminate this observed bias,

DATA SOURCES

The bark taper data used here are taken from five separate sources where bark
measurements along the ree stem were made as part of separate studies on tree
taper or wtilization, Each of these data sources is described briefly here and the
number of trees in each dara set is shown by species in Table 1

Twsee'l, NUMBER OF TREES BYSPECIES AND DATA SETS

Species $ Data $ed Trees
.
Penderesa pang
CoOp 197
HHLFPH i41
MILL 177
ALL ala
Supgar pine
COOPp b
PCLFH 62
MILL 54
ALL 181
Douglasfir
COOP 184
DOLPH 44
ALL 23
White fir
COOFP 352
DOLFH 313
MILL 161
FIRSTUDY i
ALL e
Red fir
COOF i
MILL I48
FIR 5TUDY il
REGION & 273
AlL 101e
Incense-ceda
COHOP &1
DCAPH o)
MILL Bl

ALL 324
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The “Coop™ hark data set comes from a stem analysis dawa set developed by
members of the Northern California Forest Yield Cooperative. Formed in 1978,
this cooperative research group links the research stadf st the University of
California with various private forestry companics and public agencies to produce
growth-prediction models for California conifers, A previous study (Biging 1984)
uzed the inside-bark tree diameters to develop stem-taper equations for California
conifers. Measuremente on these same trees were also nsed for initial growth
models for CACTOS, the California Conifer Tingber Cutput Simulator {Wensel,
Meerschaert, and Biging, 1987). The data came from industey forest lands in the
north and central Sierra Mevada, the southern Cascades, the Shasta-Trinity moun-
tains, and the Mendocipo region in Califorma.

The “Dolph™ data set comes from a study of conifer trees in California’s Sierra
Nevada and was collected for the purpose of developing a Califormia PROGNOSIS
variant (Dolph 1984 and 1989}, The “Fir Study” data set was contributed to this
study by Bill Oliver (USFS, Redding) and was the basis for his growth studies on
thinned wue {ir stands. “Region 6" vefers to USDA Forest Service data from
southern Oregon. These data were gollected from’ sample trees in southern
Oregon to adjust the regional gross volume inventory estimates for local
utilization.

The “Mill Study” data set comes from a series of wtilization studies conducted
in California by the USDA Forest Service Pacific Northwest Forest Experiment
Station. Sample trees were felled and scaled in the field, scaled again in the mill
before being sent through the mill for conversion. Product recovery research
results have been published by Ernst and Pong (1985), Pong (1982), and Pong
and Cahill (1928) where these data are described in more detall.

The daia were received, from the varipus contributors and cooperators and
stored in a common data base. The data were then retrieved from this data base
using # screening process thar eliminated wees and/or observations that were
obviously in error or would result from forked, broken, or grossly malformed
trees. Since ficld data sheets for most of the data were not readily available, there
were no further changes made to the edited data The mean, minimuem, and
maximum tree DRH and total height by species are given in Table 2.

Tanrk 2 - NUMBER OF TREES, MEAN, MINIMUBM, AND MAXIMUM THAMETER AT
BREAST MEIGHT AND TOTAL HEICHT USED TO FIT BARK TAPER MODELS BY SFECIES

Diameter Hieigha
Species Trees Mean Min Max Mean Min M
o, inches feet
Pandernsa pine 515 13 53 5.2 1007 8.0 Hpzo
Bugar pine 141 24.1 35 625 4.8 an M40
Doug]u-:ﬁr 230 154 5.5 31.2 BGT7 255 150.6
White fir Qe 176 BB 62.5 B2 186 204,10
Hed St jnig 2049 30 574 BE.& 10,7 195.0

Ineense—<edar 324 158 34 BLE 449.5 7.4 155.0

HILGARDLA * Wl 62 » Mo 2 s Devende [995 ]

RESULTS AND DISCUSSION

The SAS noulinear fitting procedurg, NLIN, was used with the Marquardt
option. (SAS Instinite, 1985). Both the upperstem and lower-stem (stump) equa
tions were fitted to each of the six major conifer species considered. Table 3 gives
the coclicients for the upper stem cquatons 1 and 2; Table 4 gives the coelfi
cients for the stump, equation (3}, Coefficients for other models tested appear in
Appendix tables A3 and A4 with fit statistics for all models and data sets in
Appendix tables A5 and Af. Equation (3) gave the smallest residual sums of
squares for the testing half of all data sets.

The adjusted hyperbola used for the upper stem, using equations (1) and (2),
is Hiustrated for Douglasfir in Figure 1 for varions bark thicknesses ar breast
height. The power function for the stump bark ratio, vsing equation (3), is
illzsirated for Douglas-fir in Figure 2, The addition of an exponent as a function
of DBTBH in equation (3) reduced the overall correlation of predicted with
residual relative hark ratios,

Cur extensive look at conifer bark raper has resulted in the recommendation
of the: two new models for bark taper presented here. For upper stems the
adjusted hyperbolic equation, equtation [ 1), is recommended; and for stump bark
taper, the power equation (3) is recommended. Both represent distmct improve-
menisin the way bark taper estimates have been handled by other models tested
(see Appendix). However, these bark taper models only apply to trees with
undamaged bark that have bark thickness decreasing from breast height 1o the tip
and bark thickness increasing from breast height down to the stump. Trees that
show damage due to fire and/or logging may not follow this pattern.

Tame 8.  COEFFICIENTS FOR LUPPER STEM EQUATION (1)
AND MINIMLUM DAMETER RATIO EQUATHON {£)

Equation (1} Equation ()

Species by bar by a

Ponderoz pine 28552 .88 50480 7.787
Sugar pine 40506 {43,813 AOBT17 12.504
Douglasfir 2.885(0 18,625 DA52R8 1R.078
White Gy 26718 55821 0a0351 10 (s
Red fr G, 1 66| 52044 095995 13,4588
Incense-cedar 26087 9,550 OE00ES 15,885

Thnes 4 COEFFICIENTS CALCULATED FOR STUMP BARKE RATION EQUATION (3)

Spevies € € 3

Pondercsa pine 178414 L0+ 0475212
Sujmr pine o= 0.0* (LBTEE2Y
Troasplasfic L= 0.0 (L MI7EES
Whize fir 1Lg= (hi= NL5552R0
Red fir (LEA01 52 (L 2G00TE (1L.225097
Iheense-geelir 187594 (LE59540 G] 71258

*Fixecd,
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Relative Bark Thickness, AB

OF

0.2 0.4 0.6 0.8 1
Helative Tree Diameter, RD

Fig. 1. Rebative burk thicknes for DETBH » 0.5, 10, 2.0, and 4.0 a5 & funcrion of refathe
diameter using equaticn (1) and minimum of each function from equsions (2] anbd

(1}—Douglasfin

Realative Bark Thickness

e A | l

1.1 1.2 i.3 1.4 1.5
Belative Diameter

Fig. 2. Relavive bark thickness below 4.5 feet for DETBH = 0.5, 1.0, 2.0, and 4.0 as a unction of
relative tree dimneter—Douglasfin

HILCARDLA = Vol #2 = Moy 2 @ Decemder [395 9

ArpEnmix Tapre Al. HYPERBOLIC BARK TAPER EQUATIONS EVALUATED,
DBT

DBTEH
Double bark thickness is then predicted by multiplving by DBTBH. Variable

definitions are given in text,

WHERE Y IS THE PREDICTED BARK RATIO

No. 1 Hyperbolic ratio (Grosenbaugh 1974, option 2)

f \

Y, = [9.9_3] —

DEH 9_ DoB
v DB
No. 2 No. 1 with coefficient fitted to data {Bricknell 1970.option 1)
f \
DOBY| ba-1
DEHJ DO8

b2~ o)

v

DBH
Ng. 2 Brickell option 3
f \lb*l
[
! by -1
by
ia-(25
L5

DBH
No. 4 Brickell option 4

(52

DBH

DDBJ Bl el
DEH (DDR]
T
[ DBH) )

No. 5 Variant between Brickells options 3 and 4
by

e

v _[ncm]”' by - |
*~ | bBH hg_(E}DB)
!

DEH
Na. 6 Adjusted hyperbolic ratio (text equation 1)
{ / [DDB)bE‘ .
= [ D'DE} by -1 DBH
DBH b ( DDB} DETEH
~[=—=—1bs
DBEH

B

for DOB > Dy, and Y5 = F,, otherwise where Dy, and By
denote the coordinates of the minimum of the above function.
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ArrENmix Tapie A2, SEGMENTED POLYNOMIAL BARK TAPFR EQUATIONS

DET
EVALUATED, WHERE Y15 THE PREDICTED BARE RATIC ey

TBH

Double bark thickness is then predicted by multiplying by DBETBH. Variable
definitions are given 1 16Xt

Mo, T

Neo. 8

Mo, 9

Ne. 10

and Hann 1990, Let X =

Localized owo-segmented polymomial on relative height (Maguire
HT
THT
Tl—['l‘] - ['TH‘T) :
DBH DBH

d

ay =hj +b2(
then
Yyelezptajpragy
for
(x-1)

]+{k—x}
k-1

k-1

Z| =

|

Zg-x+l{{x-l} :~;+k{k‘x]

k=1 k-1

_x}

: k(X -1 kik - X
xg-K‘!+l{—-—-{k_l}[EX—ka-—-———-{k_l}

_Xsc}

withk = 0.3 and [ = 1 for X* k and zero otherwise. The coefficient
a9, by, and b to be cstimated.
Localized owo-segmented polynomial on relative diamerer

madel as above butwith X = 1 = .[E..i‘-e.'

DRH

Two-segmented polynomial an relative diameter (Max and

Burkhart 19767,
DOBR

where X = | = ——_ [ for Xﬂ ap (zero otherwise),and ay, by,

DBH

be and by ave coefficients to be estimated.

Three-sepmented polynomial on relative diameter (Max and
Burkhart 1976).

Yip =¥y + bylag - X)%lg

where Yy 15 defined above, 1o = 1 for e ag (zero otherwise) and
ag and by are additional coefficients,

FILGARINA & Wil 67 * Moo 2 = Sevember [955

Arpennix Tarue A3 COEFFICIENTS CALCULATED FROM THE
"FIT" HALF OF THE DATA FOR HYFERBOLIC MODELS

1

Species Mods] # b by by by b
Protdderosa foirie 2 205347

3 A72435% 1LOGETT MNEOGEST S49123~

4 ARAT4 L51Gas

] 488955 (R SEES1G

] ZE5523 G 12840 A 50480
ST e 2 B.535440

3 —021 007 1.00 TG MNALLEL 110561

4 219662 146440

] ST i), FERG. 48, 2657

B 4. 0806 445,512+ LR T
Lronglas fir 2 | B

3 el 01472 17 500e= L2 s

4 WAk 1.27956

] G14564 100847 150681

f* 283504 15,6250 AREHEE
White fir 2 1.79431

4 e TG — 220 = GTEROE*

4 ATTaRT | Bere

) 250571 114050 R75405

£ BBTIET REHITE L8035
Fet fir 2 A46318

4 \B5E450 LS EG] —AR0THEE ALATHO

14 A TI0ES | 48455

5 R AE1 1) AR GTH 3. 05

B B AGELD 5 0442 IR
reenwt-codar 2 2494 |6

4 200Ge. RE T R —019814* TI5159*

4 SEIEAT 146910

] il ioinn R 106277

i S.50876 034080 AIBD0ES

The * above mmpligs that the, Ared eosfficient |+ not statisiieally significant fev ks, it is net
significanely different from 2 aned, for the gthers, they are not different from 1,



APPENDIX TABLE Ad. COEFFICIENTS CALCULATED FOR THE “FTT™ HALF

Wit sed sl gl sk Taper Equations e Cretifornda Cimifir

OF EACH DATA SET FOR THE SEGMENTED POLYNOMIAL MODELS

Specins Mode| § & " e y by by Iy by
Prowerman frme T =RESs5Y  -~MBE0R. 0ITERE  RSIIM

B -ZoAR03 <1837 011eed 430630

¥ HRMEAY AT SEmET 41000

10 174750 S2ku) 4385 S TEGML DT AETES
Sugar pine T -RABS4  -IBSEM  OISPM4 B3GL4E

B -RMEAR -0R0des - GAEE RTATS

9 25T = JESR «HIEE  5TES

1n OGR4 DAY TLSTETS  A040RE  LEBGNR 305029
Thrighasefir T M7 NI -0IH4 B4R

. ~504050 . ES6 <iHHORE BREGAS

9 215087 = 13554 =300 L4TEET

1o TH5E3Y  A4EUn4 508 -H) 5246 378 04304
Whale fer 7 =511858  —077100 A10508 530685

B -ZRIEE 1430 1iT4Y LHEIUS

9 3840 ARDUAG ~TATONE 4136

] HRHS SEMdE BRMER ~2RA41H AL R
e for T -RIMER - lMET 00ATH edige

§ <TI0 -2FMEG 0 OEREM 3G

9 HeET = JUREGE 4355 G0ERH

[0 14518 BIER 5.4 =S0EEE [L7628 S0RI0
Jmeetisp-rudar 7 -89 <6957 MM ALSILY

3 1902 =PI OETROG R4TRLE

4 337 -45]1% Ll L

H ST O6R0GG Y 439 SRA1R  4h2R3]

The * above implies that the fitted coefficient is not statistically different from |
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Arpenpex Tante AR, RESIDUAL SUM OF SQUARES (RSS) FOR TEST HALF
OF DATA SETS FOR THE HYPERBOLIC BARK MODELS BY SPECIES AND DATA SETS
Hyperbolic Models
Species b No.of Maode] # Mocle] # Maode] # Model #— Model # hods] &
Datasel Db, 1 2 53 4 5 £
Fmudermin fane
CoOOP 1252 42.40 42.10 53.30 $3.80 5350 2570
DOLPH B56 547 B35 5.0 540 [ 505
MILL BT 1757 17.52 ta.al .08 342 Ea.07
ALL 274 B340 B2 5275 5397 5273 47.86
Sitgar pune
COOP 424 18.4] L4510 1258 1249 1427 1102
DOLPH a5l 258 112 256 273 4.59 3.00
MILLE 2432 9.89 855 T.56 765 52T 6,40
ALL 1007 30,85 2748 2964 22,87 26,14 FUER S
Datyglas-fir
QOO 1164 27.50 26,50 TEa0 20,70 | 8,91 | 7.60
DOLPH 257 b 265 1.47 143 148 .41
ALL T4l 3070 2014 200,57 9% 16 20.41 1804
Whte fir
COOR 2048 fi4.10 Al 20 49,60 RO ED 49 60 45.40
DOLFH 1GHS 2400 21.%0 15,50 1552 1550 540
MILL 584 R 11,54 487 ENCE 0.87 {5
FIR STUDY 44| 6,70 6,05 112 412 411 388
ALL 4001 107410 105.48 79,09 7351 TR08 7441
H.l'dﬁr
COOP (i) BRS 464 .54 363 4.07 523
MILL 452 1280 G450 .10 5,00 9.7 R ES
FIR STUDY 5607 4, 810 G, 44,00 4680 4640 42,50
RECGION & LBET 45843 51,70 20,40 S04 29,60 30.5]
ALL G E] 130640 [RRER B5.R4 90,03 10404 B5.58
Trsenietedgr
COe AR5 £.65 B.l4 £.66 3.96 LY .26
DOLPH B4 Fp .48 6,08 G616 G608 4.49]1
MILL 114 6,78 5.TH .41 .69 R by 592
ALL 1314 1l.5¢ 2041 17.10 17.61 1711 {584




1% Vebmara coed Gl Bk Tifer Eipmectiorns for Catifarnice Canifers

Avpprorx Tapie At RESIDUAL SUM OF BOUARES [RSS) FORTEST HALF OF DATA SETS -
FOR THE SEGMENTED POLYNOMIAL BARK MODELS BY SFECIES AND DATA SET
[T Seygpertiotic wiaelel #6 i fcheded for omperison. )
Species & Obsprmations Medel®  Madeld BModel # Model 8 Model # ‘\
Tt o) & 7 g ] 10 \ ——
g : \
Tomderona pine g b ; 1
COOR (948 26 711 18,30 3470 2470 53,10 AJOURNAL OF AGRICULTURAL SCIENCE PUBLISHED BY N
HOLFH Bah £ 8 1144 B i1 560 nh THEGAU FﬂH NI#. AER]CULTUHAL E}{PEHIMENT S»TATI'DN
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ABSTRACT

Equations are developed for eight conifer species to estimate the stem
taper of inside-bark diameters from breast height to the tip of the tree.
Separate equations are developed to estimate the diameter inside bark at
the stump, Equations are fitted and tested on separale halves of a data
set compaosed of tree taper data from previous studies, both from the
forest industry and USDA Forest Service surveys. This composite data set
extends from Southern Califorma to the National Forests of southern
Oregon.

After an extensive examination of existing taper equations, two tapoer
equations were selected for further analysis, one by Biging and the other
by Wensel and Krumland. Coefficients for both equations are given for
the eight conifer species examined. Because of a lower residual sum of
squares, and a lack of correlation of the residual with the available
predictors, the Wensel and Krumland equation is recommended for
use:
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INTRODUCTION

Tue voruse oF standing trees must be estimated from measurements on these
trees for general forest land planning (harvest scheduling) and for appraisal,
Partcularly for appraisal purposes, volumes must be estimated by log quality
(grade) classes with appropriate deductions for defect. Whether one estimares
volume in cubic or board foot scale, a flexible volume estimation process is made
possible by use of treq taper equations—equations that predict the diameter
inside-bark of a tree at any height. Given these estimated dinmeters, either board
foot or cubic foot volumes can be computed for any section. This process of tree
volume determination is beginning to replace the scaling of felled wees for LS,
Forest Service and private timber sales requiring a new look at the pmcedu:'{:s
used for such estirnates.

The USDA Forest Service—Region 5 {California) has been using tree taper
cquations developed by Stadelman (1986) for this purpose while indusory mem-
bers of the California Forest Research Association have been using equatons by
Biging (1984} that have been incorporated in CACTOS, the California Conifer
Timber Cutpait Simelator (Wensel, Daugherty, and Meerschaert, 1986), These
equations have different forms and they produce different predictions. While
there is a “wealth” of tree taper data available from various seurces, existing taper
moddeals were fit to only a small subset of the data presented in this paper.

Our original objective was to test these two taper models as well as other lgeal
equations for estimating tree taper and, if necessary, develop recommendations
for both the best model form o use and the coefficients w use i each region
within the state, It was our expectation that we would likely find local differences
in which a model perforged best atvd there would be loggl differences in coeffi-
cients due te measurement methods, elevation, site index, stand density, and
other factors. Thus, the analysis of the vadous meodels was designed 1o test for
such differences. A recommended mode] form is presented along with a discus-
sion of artempts to localize the predictions

Species considered are Douglas-fir (DF), F::mfm.mgu menziesii [Mirb.) Frameo;
ponderosa pine (PP}, Pinus ponderasd Dougl ex Laws.; Jefirey pine (P, £ peffrevi
Grev. & Balfl: lodgepole pine (LP), B contorta Dougl, ex Loud.; sugar pine (8P},
E tambertianag Dougl.; white fir (WF), Abies coneolor (Gord, & Glend.) Lindl. ex
Hildebr; red fir (RE), A, magnifice A Muorn; and incense-cedar (IC) Calocedrus
decierrens (Torr.) Florin.

DATA SOURCES

Taper data for this study came from previous studies at the University of
California, Berkeley, and from other researchers in California and Oregon. These

| fccepted for publication May 30, 1995,




2 Wl i (ifvore Tree Tigher Misdels for Moo Commrrind Sl ooy

data are of two types, either from stem analysis of felled trees or from optical
meannements on standing trees with an optical dendrometer. In pooling the data
for taper analysis, the origin of the data elements was preserved so we could look
{or differences in the performance of the various models to the ndividual data
sets. The npmbers of trees in the data set for each species by DBH size class are
shown in Table L.

Tamiy 1, NUMBER OF TREES BY SPECIES AND DBH SIZE CLASSES

DEH Spedes
L TN DF FF s mw LF WF ;43 {6
(inehen) no Af frech

510 b1 ] 210 i) £ G 575 o2 181
1020 1156 F&) 1] 08 A% B4 a7 AR
2050 1oz 1725 B4 00 O D460 BYH 4493
A0 45 718 i M7 27 B3R ZE5 s
40540 240 2HT (Fie) a6 - 40y 112 154
B+ 158 Lt LE! o Fil 40 T

These data sets are described briefly as follows:*

BULLETIN 1883, These data were collected in 1976 from 598 aanding wees using
optical dendrometers. The data set 1s made up of data collected from lands
then managed by American Forest Products, Southern Pacific Land Company,
the Plumas National Forest, and the Stanislaus National Forest. The data were
used 1o develop walume lables for young-growth conifers {Wensel 1977),

OO The Coop data come from  stem analysis study of 1044 trees by the
rrergbers of the Northern Califernia Forest Yield Cooperative on industry forest
lands in the Sierra, Soulbern Cascade, ShastaTrinity, and Mendocine regions
of California, This Coop research group, formed in 1978 o produce growih-
predietion models for California conifers, includes the University of Califorma,
Berkeley; private indusiry; and public forestry agencies. The inside-bark meas-
urements in these data were used for the iniial growth models for CACTOS
(Wensel, Meerschaert, and Biging, 1987} and to produce stem taper maodels
(Biging 1954),

DOLEH . Stem analvsis measurerments of 1486 trees, described by Deolph (1988 and
1954, were used for tree taper and growth siudies In Callfornia’s Sterra
Nevada.

LEVITAN Optical dendrometer measurements on 98 incensecedar wees from the
Klamath, Lassen, and Mendicine National Forests were collected by Jack Levi-
tan-in 1900,

LINDQUIST, Optigal dendrometer messurements from 851 Douglas{ir trees were
received from James Lindguist, The datr were collected in northern California
National Foreses.

MICH-CAL, These data were vollegted by sealing 5464 felled trees and were used
b the Michigan-Californja Lumber Compiny to compute new coefficients for
the taper and voltume equations devaloped by Biging {1984},

e niiiobeis of ey e saclt dare ser refer ol i the fumbe of hees e in the oot sy,
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MILL STUDY. Stem taper data for 1735 irees came from 2 seres of milization
studdies condueted in California by the USFS PNW Research Station. Trees were
felled and scaled in the field, then sealed again in the mill hefore being sent
through the mill for conversion. The primary purpose of the collection was for
lumber recovery to make adjustments in the timber sale appraisal process and
get the highest value. Produet recovery rescarch resalts, where these datz are
described in more detudl, have been published by Frnst and Pong {1983), Pong
{1982], and Pong and Cahill [ 1988)

OLNVER. These data were received froon Bill Oliver, USDA Forest Service. They
were collected with an optical dendrometer from 539 trees located on National
Forest lands of northern California 1o determine the growtl responscs to
sthviculture treatments (Oliver 19380,

TARIE The TARIF data were collected Trom 1885 trees as a caoperative effor
prior o the forming of the Northern California Forest Yield E‘ﬂcrpf:rmim_ The
data were collected from sanding trees using optical dendrometers for the
purpese of developing an “access wable” for a Northern California TARIF
systemi. Biging (1981) examined these data for a previous vergion of his tape:
eqquation,

LISDA forext Senvice—Tegron 5. These data were collected from 8763 sample trees
focated gn 15 National Foresis in California, with most of the dara com_ing from
the northern torests. Measurements were made using optical dendrometers for
vartous regional studies and aggregated by Charles Stadelman, USDA Forest
Service, San Franciscg.”

LISTA Forest Sereice—Region 6, The stern taper data come from [elledaree measure-
ments from 14580 trees mandomly chosen from clesront operations in nine
National Forests in sonthern Oregon The purpose of the data collection was o
adjust regional gross volume estimates for inventory W meflect local wilization
The data were received with the cooperation of Ralph Johnson, John Teply, and
Suzan Willits, USDA Forest Service,

TAPER EQUATTONS CONSIDERED

We examined the performance of exiging trée wper madels with their pub-
lished goefficients for west coast conifers. Separate models were used for above
versus below breast height diameters. Only the model forgs for the reconunended
equations are given here.

Predictions Above Breast Height

The 4 upper stem Gper models considersd are shown in Table 2. These include
models by Amidon (1984), Byging (1984], Kozak, Munroe, and Smith (1969},
Rozak (1988), Max and Burkbart (1976).% McTagoe and Stansfield (1988), Stadel-
man | 1986), Walters and Hann (1986), and Wense] and Erumland (1885), The
range of model forms shown in Table 2, all for the purpose of prediciing diame-
ter inside bark at varons heights, sugpests that there is more thar one way 1o do
thiz. Each of the models was examined here. However, the Amidon and RKezdk

FThe elats vecgmwpd frgm Stdelmn weeg galited Ty Yig aidhore 8 romose dipligace dava from relied
copaner files
oo ifichents For the Mae el Bugkbary mvedel were fil Ly Biging | 1284),
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models were dropped from consideration early in the anafyas. The Amidon
model was discovered to have unreconcilable formulation problems; the Rozak
(189333 model required the height wo the inflection point at the base of the live
crown, this information was hot available for the sample wees,

Tanex 2. UPPER STEM TAFER EQUATIONS EVALUATED

Symbol
dib diameter inside bark in inches at heighe HT
dibbh  diameter inside bark in inches at breast height (4.5 feet)
DEH  diameter outside bark ininches at breast height (4.5 feet)
HI height to the inflection point from the ground
HT height in feet
THT  tetal height n feet _
variots lower case letters and o are coefficients

Amidon (1984)

T '{-]T] - (Tar? - BT (4 b

THT-%h THTY
where bh s breast height (1.37 meters)

dib-hiﬂﬁﬁ(

Biging (1984)
dily = DBH{hi +baln [l—h(%} ” @

where h=1 —mp[%) andm-é

2

Kozak, ¢t al. (1969)
{

(HT2 = THTQ]
THT?

(sar— i)
THT

dib= [DBH| b, +bg (8}

Rozak (1988)
{ b122+b9 [::{E+U.t[ﬁ]l]+h3~'§+hqe‘ +b5(l:!B—H)
x THT

diby= {an DEH“IREB“) (41

I'HT )
i L
THT HI HT
here X= . p= £100; Z=——
where e F’;_ } P (THT) THT

{continued on page 5}
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Tapie 2 CONTINUED) UPPER STEM TAPER EQUATIONS EVALUATED

Max and Borkhart (1976)

dib = DB}{Jb; (R-1)+ bg(R2 4 1)+ bafag - R)*Ty + by(ag - R)1 (5)
HT : :
WhereR-—T-ﬁ,]i =} forR=a elsely =0forR>a; andi=1,2
McTague and Stansfield (1988)
i, . Do THT — HT)*! DBI*2 £ i
THT™
whereF= bs + bs DBHETHT + ——l
DBH*THT
Stadelman (1986)
dib=3+bDBH® + ¢ DBHL + d DBH L +eL 4 T 24 G (THT - HT) (7}
wherel.= % andZ=1n [:Jug pmitiun;'l

Walters and Hann (1286}

dib THT - 45 THT - 4.5\ °
—'I—-Zgﬁ-{bm +h“( + )+hl2[ ) JZ] + bay (8]

dbhib DBH DBEH

Zﬂ-lv){-r-lg{}h{il[s{"l][Hk]—x]-i

-1 ks —1

31-12[X+I,(:“11Nx+k, kl‘:‘]—x

(3 menon )]

k{_(ﬂﬂﬂviﬁ] _ HT-45%
THT -45 THT -45
Iy =0 whenli=X =k else ) =|
fo=0 whenk; =0 else In=1
Wensel and Kromland (1983)
HT -1\
1-(THT'-1)

where f = co + ¢ DBH » ¢y THT

}—[X—l}f}:— [pX)

~(X=1)(X-19 X)

Lo = [2{]{2 +1

CB = height to live crowr biase

dib - DBH {.c{, ~fln

1- exp(%_q-] ”] (9
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To illustrate the statistics computed for cach model / data set combination, the
mean residial (observed mimas predicwed diameter) and sandard devigtion foe
the existing raper molels are giver for a subset of the data in Tables %a, 3b, and
3c for Douglasfir, ponderosa pine, and white fir, respectively® Seanning the
residials for all of the data sets, of which a partial listing is given In Tables 3a 10
3c. it became imrpediately apparent that each of the models performed well {low
BVeTAgE residual and jow standard ercor) for some diameter classes within some
data sets. However, no mode] performed uniformly well across all diamarer classes
for all data sets,®

Tumpeda  MEAN (2), STANDARD DEVIATION {8) OF RESIDUAL {OBSERVED-
FREDICTED INSIDE BARK DIAMETER), ANT SAMPLE SI7E BY SIZE CLASS AND
OWNERSHIF BY TAFER MODEL FOR DOUCLASFIR

DBEH Class
inches 5518 Ja-30 Myo 40a 5.5-18 1630 040 40+
£ o8 &t a Foa & m 2 # £ & £ a4 £ @
CoOOE Fldorsdo NF
b W% i ] 143 g 54 v
ST ] 8 -F LE -3 18 =1 % @ = w6 AT &7
RIG L B ¥ 1X -3 7 1 4 4 1B 5 0% & Al
MEB A 1o 3 14 -3 18 £ Fe -] %8 B 3A
WK =% 8 0o ¢ 3 & IR S TR Z 24 B3 EE
Kok L fo =% 14 L1 o 3 8 1 )B =R B 1 - ¥4
WiH & 8 7 1E e & 9 B 17 7 IS %3 48
Mieliigan-Cal Klirmuthi WF
s, 152 Bld 154 103 2N h1k |44 i
STA =1 14 =4 & <) 24 =6 40 B obh =4 15 -8 %8B 2 24
BIG g 18 3 06 =1 18 =T B34 3 47 =1 L =% ¥X 20 39
MER S8 90 6 16 3 re <3 A% a0 I 1 -4 25 A4 29
WEK 4 & 4 1& kO 1% L7 %A -} & =F |l -3 % I2 A8
Kowak g 9 I 1& -5 19 23 34 37 =4 L1 Sl 24 -2Y o ASs
WEH i 1 I 18 J 23 <% 48 5 8. &.1% D 25 3 50
Bulbetisn |585 Six Rivers
i 20 254 164 i} ™ o 14 a3
5TA A =4 4 808 8 a2 Sl =l -8 B -5 5
BRI d & -0 |8 -4 |4 =b 7 07 A ) e i E AR
MER & 4 J Lz d 14 =] 2 8 &8 & 1B 2 20 47 AV
WEK -5 & ¥ |2 4 18 |4 28 5 46 7 B =T ¥ 10 3l
Keprak = B -4 12 -8 % 43 %) 5 7 48 |7 g0 1% =290 4l
WEH & & 14 1A 17 18 2] s 78 Le an | 24 4 39

A computer foutine, TAFEVAL, was developed o maluate eacly of te taper mcedels aginst any of the
cuta sets The revales given i Tadike 46 10 4o represent only o aibaet of the comtdmations enamidied by itho
anfhorm,

FThe Weniel amd Olsan model, WO, statistios are fichided in Talsles 4d to 4 Tor compainison, Thic i e
mpaedel ghas waa Al v Wernsl il Renmitaned s model forms 119333 bere b s seuty,
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I Tuble 3a for Douglasfir, it i ummediately apparent thit the models fall ino
three groups Least accurate was the Stadelman model. Second, the “hewt”
model/coeflicient combinations are the Biging. Max and Burkhart, Walters and
Hann, and Wensel and Kmomland model /eoellicient combinations, Third, the
comst and interior British Columbia models /coefficients by Kozak, Munro, and
Smith (1969) for Douglasfir are not too far off target. This is surprising becase
their data sources in British Columbia are well outside the region studied hepe.

In Tables 3h and 3¢ for ponderosa pine and white fir, respectively, agam the
Biging, Max and Burkhart, and Walters and Hann medels performed the best. No
statistics appear lere for the Wensel and Kramland medel because their model
was enly fined to Douglas-fir and redwocd on California’s north ceast, The
McTague and Stansfield {(1988) model for ponderosa pine also proved 1o be
competitive, cven thoogh the model was fitted to data well outside the area of
study here,

The Walters and Hann (1986) model, W&H, while Fer'fnrming well for some
data sels, resulted in uniformly larger residual errors than most models, Further,
It hias several disadvantages for the current application. Fivsi, it requires that one

Tanee S MEAN (%) STANDARD DEVIATION (%) OF RESIDUAL (OBSFRVED-
PRETHCTED TNSIIE BARE TRAMETER), AND SAMPLE SIZE BY SIZF CLASS AND
OWNERSHIE BY TAPER MODEL FOR PONDEROSA PINE

DRH Class
e 5515 I8-30 3040 40 5518 1E-30 g0 4+
X s i s i H L} a i . 1 - i . i .
L0 Eldvado NF
[t TE o fil 7 10 F{E] 11
BTA Dol =3 14 =8 AY =¥ =70 = A
RIG e TR 5 |l T oia . 5 13 20 4 20
MAE AN L & 1E g 7 1% B 10 20 2%
Kozak S e L . SR -4 7 <3 L5 =% 20 I I
WEH R T R & & Uy 3 4 19 18 Ly & 25 Ay
Michign-al Khamath XF
w7 1007 13 # 0 i 54
5TA -4 |8 <5 LT =0 4% 83 w4 5 ) %] & <Ll 1B
BlG A2 3 12 2 %h o Lg - T =2 LF =0 LI
MEB 513 r SO 1 1% -0 23 ! Yi 2 I L
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WEH K | I L& 2 73 1 e 3 3 5 L3 9 L1
Ballepn 1833
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Tanik e, MEAN (%), STANDARD DEVIATION (5) OF RESIDUAL (OBRSERVED-
PREDICTED INSIDE BARK THAMETER), ANT SAMPLE SIZE BY SIZE CLASS AND
OWNERSHIP BY TAFER MODEL FOR WHITE FIR

DBH Class
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know, or estimate, the leggth of the live crown of the tree. Second, with the
estimation of crown length, the model depends on 10 eoefficients that must be
estimated for each species.

The Wengel and Krumland (1983} equation, WK, was developed for redwood
and Douglasdfit on California’s north coast. It is shown as equation (9) in Tahle
2. The cocfficients were it to measurements of both standing trees and felled
trees and estimates the basis for ree taper computatiens in CRYPTOS, the
Cooperative Redwood Yield Project's Timber Output Simulator (Wensel, Krum-
land, and Meerschaert, 1987).

The Biging (1984) model is a restricted version of the W&K model formed by
fixing one of the eoefficients so that it no longer changes with tree size, the BIG
madel. This equation, shewn as equation (2) in Table 2, reduces the number of
parameters to be estimated and makes it possible to integrate the taper equation
for volume, making the taper and volume equations compatible, The relationship
between eguations (2) and (9) is seen by relating the following components in
the two equations:

( HT-1 ) ( HT

= VErEIs E'HT)l o vs: by, ¢y veam, and e v caDBH + cql v, —by
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Biging fitted his coeflicients 1o measurements taken from irees felled for stem
analysis as part of the work of the Northern California Forest Yield Cooperative,
Equation (2) 1= given particular attention here because it has been the principa'[
taper model used in CACTOS, the California Comfer Timber Cutput Simulator,
by Wensel, Daugherty, and Meerschaert (1986).

Biging also fitted coefficients to a segmented polynomial equation proposed by
Max and Burkhart (1976), wich statistics listed as the M&B model in Table 3a to
3¢, Biging found both equation (2) and the M&R equation to perform about the
same, but Biging's model is more parsimenioys. 1t uses only two fitted cocfficients
for each species while the M&B model requires as many as § coefficients, depend-
ing on how many are fixed in any given solution. Biging's coefficients for both his
and the MEB models were considered.

Predictions Below Breast Height

Predictions of wee diameters at points below breast height are useful for
estimating total biomass. However, they are not needed for estimating board foar
volume since the scaling volume of the first log is at the small end of the log,
usyally at 16.5, #0.5, or 33,0 feet above the stump. Researchers have used separate
madels for predicting the inside-hark diameter below breast height. Walters and
Hann (1986) present methods for predicting diameter below breast height either
when the height to crown base is known or when it must be predicied.

The below-DBH model used here was introduced for redwood and Douglas-fir
by Wensel and Krumland (1983), The sump diameter, d., at height b, is predicted
by

dy= (1 - byX) Dyehilhrs) (10)

where D, is the measured diameter at heighe by, X is an indicator variable equal
wr ) or §, depending on whether the Iy is inmde- or outside-bark, respéctively, and
by and by dre coeffielents. In cases where the bark thickness is measured, 1D, i
equal to DRH and by =4.5 feet.

REFITTING COEFFICIENTS

Based upon the preceding evaluation, both the BIC and W&K models were
selected for refitting here. The composite data set was divided into two subsets
{every other tree) for each of the major species, one half for fining and the other
for testing, Bark thickness was predicted, where necessary, using the model
developed by Wensel and Olson (1%95). Wense] and Olson did not provide bark
thickness models for effrey pine or lodgepole pine, so the model for ponderosa
pine was used for these species. The "fit” data set used, described in Table 4, was
developed by combining all of the tree data available and then screening the data
for completeness. This resulted in the tree taper measurements for fitting on over
eight thousand wees yielding over 38 thousand individual upper stem {2 4.5 ft.)
taper measurenents,
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Tanie 4. WUMBER OF TREES MEAN, MINIMUM, AND MAXIMUM DIAMETER
AT BREAST HEIGHT AND TOTAL HETCGHT, AND NUMBER OF OBSERVATIONS
BELOW ANLD AT QR ABOVE BREAST HEIGHT USED TE FTT WENSEL AND
ERUMLAND 1263 AND BICING (1984) 5TEM TAPER MODELS BY SFECIES

MNumber of
Trameter Height obeervations
Mumber ferigh
Species of treex Mean, Min Max Mean Min Max <450 =450

Danplasfir ) 5% B&  BTA A 55 MBD L] G4
Ponderess pine aay A R WS el TH0 23840 2083 Bi¥ERL
Jetfeey pine 45 50.& B2 80O 850 140 {TRE MG 45|
Sugar pine 5as 249 60 622 b IR 024 Bt 2487
Lodgepole pine 2148 164 7O 444 BOD 21T 1479 H20 240
White fir 5584 #4 BE WT  BE4 1BD 205 2505 G40
Rl fiv i &l Ay BRY O BET B0E 2OTE T 52
Incense-cedar B45 288 5 R X b D 1 i S W 5 Eilil 2718
TOTAL Ehan b1 1] A5l

Data Screening and Editing

The data were received from the various contributors and cooperators in this
project and stored in a conmmon data base, They were then retrieved frem this
data base using a screening process that eliminated wees and/or observations
that were obviously in error ot would result from grossly misformed trees. This
eliminated trees that had forked or broken tops. Since ficld data sheets for much

af the data were nat readily avaifable for checking questionable measurements,

the data were not otherwise edited ot corrected. Since Measurement ereor can
have the effect of moving an observmtion cltser or forther from the mean, outliers
were not deleted as this would resull in one-way bias

Model Development

The modified Gauss-Newton method of nonlinear model parameter estimation

was uwsed o estmare coefficients. for the BIG and WEK models considered,

Pro_}cct;[ng on to the solution surface for Wensel and Rrumland's model, being a
five parameter model, requirgdl searching a prid to ensure that the selution was
indeed the global munimum vesidial st of squares, Especially for white fir, there
were severa] Jomal minima quite close o the global minimum,

Coefficients for the
Commercially Important Conifer Species

Upper stem

Tables 5 and & show the coetficients caleulated using models developed for the
BIG and WER models for the eight species that are both commercially important

HILGARDIA = Tl £2 & No 3 o Defemider 1805 11

in California and for which there are aufficient pumbers of chservations for
fitting. Table 5 gives the coeflicients and mean squared error (M3E), corrected
for degrees of freedom, caleulated for Biging's model. The MSE ranged from a
low, fon lodgepole pine, of 1.78 sq. in. 1o 5.74 sq. in. for Jeffrey pine. Table & gives
the cocfficients caleulated for the WEK model along with MSE The M3E ranged
from 2.81 sq. in. for sugar pine 16 1.45 sq. in. for white fie. Douglasfir lodgepole
pine, and incense-codar showed only small increase in the MSE for the BEG maodel
relative to the WEK model (less than 15% ), red and white fir show a 20% increase
in MSE for the BIG model, with ponderess pine .ﬂhm\ring the greatest increase in
MSE.

Plots made of the residusal errors for the BIG and WEK models failed 1o show
any significant Bias in the predictions relative to any of the predictors for any of
the species tested.

There was considerable corrclation beoween cocfficients o, c3, and 4 as these
are the coefficients that adjusted for the height-diameter relationship, However,
for Dovglasfir, ponderosa pine, Jefftey ping, and lodgepole pine, the o coefli-

Tantg 5. COEFFICIENTS AND MEAN SQUARE ERROR (MSE] FOR FIT OF
STEM TAPER DATA, BREAST HEICHT AND ABCOVE, COLLECTED FROM
THREOUGHOUT CALIFORNEA TO THE MODEL DEVELOPED BY BICING (1986}

Species by b MSE
Drorglasfir .9900F 0526540 405
Pondeross prie 1.0445] (55220 1.93
Jeffrey pine® 1 ] (LB 574
Sugar pine L.og)7] N.57902 %91
Lodgepole pine® 1.37304 0.45590 1.0
White fir 144 0.3357] 147
Red fir 101518 81803 1.85
Encense-cedsi L et 040012 s

FPonderpsa ping bark model was used for gonverting putside-bark ohsermtions
Mo significantly different from 10 av o= 005

Tanie 6. COEFFICIENTS AND MEAN SQUARE ERROR (MSE} FOR FIT OF STEM TAYER
DATA, BREAST HEIGHT AND ABOVE, COLLECTED FROM THROUGCHOUT CALIFORNIA
TO THE MODEL (EQUATION 1) DEVELOPED BY WENSEL AND KRUMLAND {1953}

Species £ £ iy 4 fy MSE
Donglas-fir fa4292 L7052 - 5ELGE =, 0TI A n.n2
Ponderos pine 57274 | 2EHG =1.91214 20445 (Y 1.54
Jeftrey pine® ERS et E L B0RE] ~1.080160 (047063 M. 2495
Sumar pine ezl 091683 007064 0OGTTING  SR0011014 201
Ladgepole pine* L0 DB425TF 008434 0,0 v 175
Whire fir GEGIAD 145196 -2.4227% -L1GE4A D.05EHT (]
Red fig DATIZT  DO1sR0  DSREIT —U014480 fLigpaTeEg 52
Incense-edar 14 091560 034516 (LR SRk 216

*Pomsderasa pione ik mede] was gagd for gonverting outddeturk olseraions
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cients were found to be not significant in the model. In these species, the
cocificient for total height (cy) was set at zero, resulting in the other fow
cocfficients becoming significant For lodgepole pine, the coefficients for botly
DBH and total height (c3 and ¢j) were zero resulting in a model very similar to
Biging's.

To test and compare the WEK and BIG models, the mean residual and the
mean squared srror was caloulared wsing the observations withheld from the
fitring data set. As ane would expect with such large data sets, the results for the
test daty set were similar to those of the fitting data set.

The corvelation, r, between the residual error and diameter at breast height is
shown by speciesin Table 7 for the BIG and WE&K models, The correlations were
consistently fow { (ol < 0.1] using the W&K model while the correlation using the
BIG model was consistently higher.” For the W&K model, these correlation’s arc
not high enough to be important. Also, for several of the species; the same can be
said for the Biging model.

Stump model

The stump model proposed by Wensel and Krpmiland (1983) produced results
with minimal biss and the least overall mean squared error. Although a lineas
model with a intercept term, using DBH and height as independent variables, was
nearly as good at predicting sump diameters {less than 5 percent Increase in
MSE), such a model 5 concepually muppropriate because of the intercept
term.

The coefficients and mean squared error computed for Wensel and Krumland's
stump model are shown in Table 8. feffrey pine and incensecedar had MSE's in
excess of 6.0 sq. in. while Lodgepole pine had a MSE of 1.51 sq. in. The error in
predicting stump diameters was much, greater than for predicting upper stem
diameters. This is 10 be expected, as the magnitude of the ohservations was much

Taniy 7, CORRELATION BETWEEN RESIDUAL AND DEH FOR BIG
AND WK MODELS FOR THE "FIT" DATA SET

Species BIC WK
Douglasdfir =128 09
Pondersss pine R LR
[effrey pine ol wip
Sugar pine 07 ~{J.(r1
Lodgepele pine -0.1F .04
White fir 012 i), Tk
Red fir ~(r24 =09
Incense-cadar =012 =002

A S-parameter version of Biging's model was developed for sach spocies twity o estimated fnstsal cof

1
beimig equal o 'ﬂ'}. Compared with the Sparameter version, this had oaly slight redictions in the overall

restdimal sume o squares and very ligthe oor e reducton 0 the corretitlons shown m Table 8 Thua, s
discovered by Biging, dwere is little reason we prefer (e Spammeter version of this model over the
2parangter ersian
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Tapr B COMPUTED COEFFICIENTS AND MEAN SQUARED ERRORS [MSE)
FROM WENSEL AND KRUMLAND'S STUMP MODEL

Species by by MSE
Boaglas-fr J420 JH302 411
Ponderpss pine 133 A0S 250
Jetfrey pine B4 s 48R 6,240
Sugar pine 0743 DEOAE 2491
Lodgepole pime 0147 3eea 1.51
White fir RS e LS50 495
Red fr A 105 AR06 1 457
Incense-cedar Jd FFT 43854 G.54

larger, and there is greater variation in taper in the lower sem, However, the
residual plots for equation (10} did not show any bias in the prediciions.

INFLUENCE OF SITE AND LOCATION PARAMETERS

It 18 commuon practice to produge “localized” versions of ree volume and tape
maodels because of perceived differences in the predicied relationships as one
changes location. First, we discuss the effect of latitude and ¢levation followed by
a discussion of the effect of site quality on the predictions,

Latitude and Elevation

One of the objectives of this study was 1o adjust 1aper predictions for each
species for changes in geographic locanon and site quality, if appropriate. Cal-
ifornia stretches over @ degrees of latitude; we have data from the San Bernardine
National Forest at 34 degrees to the data from Oregon at 43 degrees. Because of
this, latitude was used as a measure of refative geographic position. Other ap-
proaches 1o assessing the effect of geopraphic lecation on stem aper could have
Been investigated, such as nonparamerric analyses based on the concept of lacal
penetic variation, bui these approaches were not possible with the existing
information,

Trees in the database were assigned a latitude based upon either specific plot
information or, if piot information was not specific with respect 1o latitude, a
latitude was assigned approximanng the geographic center of the ownership or
National Forest that the tree came from. These approximated or “pseudo” lat-
imdes were then used to determine the effect of latilude and geographic position
on stem taper

Elevadon information was less readily available for trees in the databage. No
attempt was made 10 spproximate elevations if theyv were absent from the plot
data. For assessing the effect of elevation on stem (aper, elevation was corrected
for latitude, [t is generally known that with increasing latitude there isa drop in
elevation to maintain equivalent climatic zones. However, there is little reported



i the liverature as o the specific altitndinal change per unit of latudinal change
for California. Darhenmire (1854) repgreed that timberline drops 360 feet per
degree of Tatitude Increase under a given lype of climate regime for the Rocky,
Coastal, and Appalachian Mountaing. In the absence of 3 mare definitive relation-
ship, Daubenmire's 360 feet per degree of latitude refationship was used to adjust
elevation for latitudinal differences m observations:

Correlations of latitude and elevaton with residuals from the BIG and WEK
medels were computed. For this, actual leityde, psevdo-latitude, and ladide
corrected for clevation were nsed. Witl correlations under 0.05 for Drouglas-fir.
and true firs and under 0.15 for pondeross pine and incensecedar, the examin.-
ton of the residual plots showed na significant relationship, cither lnear op
nonlinear, between the residugls and latinede gnd for elevation, Further, ploss of
residuals on latitude for the WK model showed no refationships. Asa result, no
local geographic adjustment was made 1o the taper models for cach species.

Site Quality

To see if there was an effect of site quality on the mper of trecs, an evaluation
of site versus residuasls was made Al observations for which 2 Blvear site was
availalde were used o evaluate the relationship between site index and residuals
The corretations ranged from —0.15 for meensecedar w 0,05 in Douglasfir for
the BIG and Wik models. These correlations, by inspeetion, did not appear high
enough o warrant the further investigaton of site index adpsiments o the
meadels, This is particularly true considering the witde range of site qualities
present in the data. One cannot say, however, that the trees have the same taper
regardless of site quality beciuse the WEK models vary the taper by tree DBEH and
height, which will themyebves vary by site guality

DISCUSSION

Taper equations ave vised for apprasal work by estimating the staling diameters
of logs in the upper stem of trees. These diameters are used 10 get the scaling
volume of trees which, when coupled with defect and log grade, are used o
estimate the value of each tree. Here we have atempted to assess the reliability of
varjous taper inadels that are currently being used for this purpese in California
and to estimite the confficlents fior two of the taper models

The coeflicients werg {it 1o stem taper data eollected throughout California as
part of numerous previous individual studies of stem taper invelving both felled
and standing wee observations. The new models performed generally bette
throughour California on an overall basis, having generally less bias and variance
eompared o previously used models. However, other model forms conld da as
well or better for some species. Also, previowsly developed medels perform well
i some diameter size classes for certain data sets. The Wensel and Krunband
model is a five-parameter model using relative height, diameter at breast height,
and total height as predictive variables. The ability of this medel to adjust for 2
larger range of diamerers and heights appears to be the reason for its mare

general applicability over the @ degrees of latitude from southerm California te

central Oregon.

The Wensel and Krumland model has two predictive equations, one for breast
height and above and one for breast height and below. The below breast height
model is provided for those who wish to predict eubic volume, including the flare
helow breast height.

Latitude, elevation, and site quality as measured by site index were evaluated to
see if there was any need 1o develop either local models or inglude these variables
inte the models. There was little or no relationship between model residual error
and latitade corrected for elevation or between resicdual ervor and site. Thus, the
same coefficients can be nsed throughout the region.
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ABSTRACT

Several models for predicting the length from the merchantable top to
the tip of a tree are evaluated for major California conifers. A model
reported by Wensel and Krumiand (1983} was found to be the most
useful because of its ability to predict for both total height or merchant-
able height. Coefficients are reported for eight commercially important
conifers of California.
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Tip Length Models for
Major Commercial California Conifers'

INTRODUCTION

Fietn MEASUREMENTS MAY provide only total height on the wees when height to
a fixed merchantable diameter is needed for merchantable volume estimation.
Alternatively, most stemn taper equations are based upon knowing the wtal height
of the tree (e, Max and Burkhare 1976; Biging 1984; Kozak 1988, McTague and
Stansficld 1988; Wensel and Olson 1995), ee height is often measured in
number of logs lo-a fixed (merchantable) inside-bark diameter, Therefore, the
objective here is to provide equations and coefficients to egable one to predict
the tip length to make easy conversions berween total tree height and merchant-
able heights,

Wensel and Krumland (1983) developed a tip model for redwood and Douglas
fir for this very purposs. In this study we jnvestigated using Wensel and Krum-
land's model, as well as several other models, so that whele tree taper models
could be used (o estimate diameters up the stem of 3 wee when only the heighn
to somée upper diameter is known. An alternative approach for finding the length
of stem from a merchantable top to tip is (o iteratively solve the taper function,
finding that total height consistent with the merchantable top diameter; the
merchantable height, and the diameter at breast heighe.

The chijective here was to find the appropriate tip model and then caleulate the
coefficient values for the eight species listed below.

Species considered ave Douglasfiv, Pieudotsuge menziesii (Mirb.] Franco; pon-
derosa pine, Pinus ponderosa Dougl. ex Laws,, Jeffrey pine, B feffreyi Grev. & Balf;
lodgepole pine, £ contorts Dougl. ex Loud.; sugar pine, P lambertizna Dougl:;
white fir, Abes concolor (Gord. & Glend.) Lindl, ex Hildebr; red fiv, A, magnifica
A Murr; and incense-cedar, Calocedrus decurrens (Torr) Flovin.

TIP LENGTH MODELS CONSIDERED

Several tip madels were investigated for their use as predictors of stem length
from a merchantable top to tip. The first was developed by Wensel and Krimland
(o83

Tip = byDTOPMDBHY (1)

where Tip = length in feet from merchantable top to tip, DTOP = merchantable
top diameter in inches, and DBH = diameter in inches at breast height. Two
alternative models included:

Tip = boDTOPPIMHT": (2)

where MHT = height te the merchantable top diameter, and,
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1} (&] IM__H b:'
Tip = hyDTOPIDBHS:
L ‘Dm:] (8)

The MHT to DBH ratio was used expecting that shory, far trees would have a
shorter top for a given diameter than tall, skinny wees of the same diameter. The
models were fit in their nenlinear form using a least squares alporithm,

An alterpative to using direct predictions of tip length is to use a stem taper
equation, where total height (THT} in feet is predicted from merchantable
height by an iterative process. If the taper equation is accurate at the top, this
process would give adequate estimates of tip length. Using the stem taper fune-
ton from Wensel and Olsort {1995) we solved for total height, knowing the DBH,
top diameter (dib) in inches, height o that diameter (HT) in feet, and species.
Wensel and Krumland’s model was uscd as the stem taper model using coelfi-
cients fitted by Wensel and Olson (F9495)

dih=DHH(c.;|—fln[1 —R‘1[1 —cxp(%u)])) (4)

HT-

THT-1
and Inn refers to the natural fogarithm {base ¢, An mutial THT was estimated and
evaluated for consistency with the dib;, HT, and DBH. If the estimated THT was
too great for the corresponding dib, H'T, and DBH the estimated THT minus HT
length was halved and the new estimated THT evaluated. This process was
gantinued until the estimated THT was consistent with the dib, H'T, and DBH 10
withit 0.1 feet,

f =co+cg DBH 4 ¢y THT

where ¢, = the ith coefficient (1=0...4), R=

DATA SOURCES

The data used in this study came from stem analysis of felled trees and optical
dendromeier measurements on standing trecs (Wensel and Olson 1995), Observa-
tions in this data set with top diameters from 4 ta 9 fnches and known total height
were used t estingate and compare the various models (see Table 1) Table 1
shows the fumber of chsereations and the mean, minimum, and maximun fae
the top diameters, DBH, and total height for the cight comiler species considered
here. Since tip length has litle meaning In oldgrowth wees, which frequently go
from 20 inches, say, to zero inonly a short distance and often have mulliple taps,
these data are nol included i the analvsis. Further, these models are not m-
tended for use with old-growth wrees or rees with multple or broken 1Op,

HALGARDIA » 1ol 62 = No o & Decomber {955 x
Tapee | NUMBER OF TREES, MEAN, MINIMUM, AND MAXIMUM TOPF DIAMETER.
DIAMETER AT BREAST HEIGHT,

AND TOTAL HEIGHT USED TO EVALUATE STEM TIP MODELE

Top dizgreter DEH Heighi
Specics Trees Mean Min  Max  Mean  Min Mu Mean  Min  Max
na, rredie s Jeel
Douirlasfir 1098 7 40 90 266" 110 TAT 218 BLY 2650
Ponderosa pine 1916 thd 4.0 Al 2o 110 584 1004 242 2000
Jetfrey pine {1 5.3 40 &l 10 e 2R3 KBS0 380 DGO
Sugar pine 713 A0 440 w0 aE IS 600 074 4100 2080
Ledgepole pine o GU 45 48 5.5 123 26 644 375 953
Whiwe fir HEE6 fi.4 40 90 S8 L0 450 4Rs sG] w062
Red fr 1rzo A5 40 ai W L) 480 =49 2380 64y
Incensecedar 622 6.1 4.0 9.4 6.1 110 640 B2 M4 550
RESULTS AND DISCUSSION

All four of the above equations were used to estimmate stem 1ip lengths. The
Ieastsquares (it of equations {1}, (2) and (3) produced 2 mimmally biased model
with mespoct to the predictor variables, The mean absolute deviation for all species
was under five feetand the overall mean bias was ynder (.02 feat for all species
and models. Equation {1) also has the desivable property that tip length can be
predicted without knoewing the treg height, The coefficient values and the mean
sguared error from fiting these models 1o the eight species appears in Tables Za,
b, and 2e.

The mean squarcd errors for the eight species ranged from 6.7 to 34,0 1%, 7.9
to 42,9 ft*, and 4.6 to 25.5 1!, for models (13, (2), and (3}, respectively, However,
in the case of Jeffrey pine and lodgepole pime there were very few observations
and the magnitude of the MSE is larger showing that it is move likely 1o be
function of the sample size than the quality of the model fit

As one might expect, the greater the top diameter the greater the tp length,
and conversely the greater the diameter at breast height the shorter the tip
length. Equations (2) and (3) did not appreciably reduce the sums of squares or

Tantg du.  FITTED COEFFICIENT VALLES FO&t TTF MODEL (1] AND MEAN SQUARET)
ERROR (MSE) BY SPECIES

MSE
Species b by 1Y _ﬁ!dg
Douglas-fir 12.2427 094927 =0, 55726 B34
Ponderosa pine 147490 1.08T74 ~,5340] 2
Jeffrey pine G A0 LEase = 40190 6,7
Sugar pine 10,6845 I.16455 - AZRLD 330
Lodge pole pine D.EB5T 004057 —0.56134 184
Whate fir H 055 P RIBOT el i el
Red iy VLE75T L. 13426 55204 (IER

Incense-cedar AT Lioa7e =0 AEEY &7
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Tonie fh  FITTED COEFFICIENT VALUES FOR TIP MODEL {23
AND MEAN SQUARED ERROR (MSE) BY SPECIES

MSE
Spucies by b by Joet®
Drouglasfiv 14 8245 BEMIE 24537 277
Paonderosa pine 0.8007 (LBE504 ~(r, 18828 0.0
Jelfrey pine 4.1245 L1047 012720 Fik:)
Sigar pine R 1.620E —0.2HEAH 4129
Lodgepole pine PA0EE (72138 —0. 18705 19}
White fir T2 0, B —, 12053 27.5
Red fir B.5651 £, BERG) {1, 20631 L5
Incense-cediar 7 hBG4 O.B9570 ~.15825 3.5

Tanre ¢,  FITTED COEFFICTENT VALLIES FOR TIF MODEL (3)
AND MEAN SQUARED ERROR (MSE) BY SPECIES

MSE
Species by by by by Jeel!
Diouag las-fir 2.5614 04508 L kit ~05721T 8.5
Panderosa pine 14300 108793 =0, ] T4 —LEOREE 213
Jefirey pine 16451 1.21353 025704 ~LATIGE 4.6
Sugar pine 9471 102309 (6041 ~(L95471 271
Lodgepole pine FArE il (LBS0H] ~LOGREE ~0 46451 16:3
White fir L7117 e 0,140 (4060 1958
Red fir L5830 1. 1 5055 ~(L431567 (3, BEARG 2.7
Incense-cedar L2125 100026 (77324 08 325 1 7.6

reduce bias with respect to any of the predictor variables when compared 1o
results from fitting equation (1), Since there was little or no improvement in
model fit for equations (2) and (3}, there was little advantage in knowing tree
height for estimating tip length,

There is a systemnatic bias asspciated with tip estimates using the tree taper
functions of Wense] and Olsan (1995, Short tips (< 25 feet) are systematically
averpredicted while long tips (> 25 feet) are consistently underpredicted. One
can avoid such bias by using the tip madels (13, (2), and (2}, especially for the
shorter trees (Figure 1), This bias existed for all eight species, particularly for
trees of total height less than one hundred feet.

Results of using equation {4) can be seen in Figure 2. There is a systematic bias
associated with iteratively solving the taper function to find the up length., Ths
bias is found for all eight species, particulacly for wees of wotal heighy less than
one hundred feer. Thus, not only is the iterative solution of the taper equation
tediows, it 1s also biased. While we expect a similar result with other taper models,
it is impaortant to note that we only tesied this with one taper model,

Finally, models (1), {(2) and (3} were all found to work well for predicting Llip
lengths, but because of the ability of model (1) Lo predict merchantable heighe i
is of more general use. The models firced here ave considered appropriate, for the
species considered, for top diameters ranging from 4 to 9 ioches in California.

HILGABRDIA = ol £2 = Noo 4 = Diicember 1995

Model 3

Madel 2

Sodel 1

5o
Predicted Tip

=T - B -

EApESY

BE &S

4.3

Al

1wy

3

#

15

15

Vi

Predicted Tip

Plot of residuals versus predicied tip (in feet) for Douglastic for tip models 1, 2,a0d 3,

Producted Tip

Fig. 1.

Ponderess Pine

Dz las-fin

i
L8

i
Predigied Tip Length

i)

]

L e L L LA L LI Ll Ll e Lt

BT, o

i

®

T
bty
Predicted Tip Lesgth

T
i

~hl#

u

Fig. 2 Plot of resichaals versus the predicted total height (in feet) using equation (4) for Douglasfir and poderos plne,




& oo el Worncal: Tip Levigth Mutels e Mo Commmeriind Clifri o

LITERATURE CITED
BIGING, G 5.
19%4.  Taper equationg for seondgroweh mived conifers of nenbhern Califorsia Foe Sei 30 (4}
110317,
KOZAK, A

1988, A variable-sxponent mpet equation. Ca, |- Fon Res, 15 158388
MAX, T. A and H. E BURKHART
1976, Sennenved polvnomial regression applied o taper equations. For S 2209): 285-84,
MCTAGUE, [ B, ared W F STANSFIELD
1988, Total and merchantuble volume equations and waper functions for southwestem pondecoss
piee; Wew [, Appl. Foe 3(4)1125-25
WENSEL, L and € M QLSOM
1985, Trge raper models for majer commercial Califormin conifors, Hitgardia: G208, 16 pp (Pub-
lisheed coneueremly and bound in this vwolume )
WENSEL, L. €. and B, KRUMLAND
1983 Volume and taper relafionstispe fpr sedwood; Douglas-fi apd other conilers m Califarms’s
rarth costse. Unbversivy of Califarmi, Division of Agrieulioml Seiences Bulledy 1907

ACENOWLEDGMENTS

The authors gratefully acknowledge the assistance of Kevin Casey, LeRoy
Dolgh, Ralph Johnson, Charles Stadelman, and Ralph Warbington of the US
Forest Service in helping to aceumulate the data setsused for this stady

IANAL OF AGRICULTURAL SCIENCE PUBLISHED BY

E CALIFORNIA AGRICULTURAL EXPERIMENT STATION

Volume 62 + Number5 - December 1985

Tree Volume Equations
for Major California Conifers

Lee C. Wensel and Craig M. Olson




ABSTRACT

Equations and tables are given to estimate total tree board foot and cubic
foot volume for eight major California conifer species. Using taper
equations developed in another study, log dimensions were estimated for
the trees used in the stem taper study; then coefficients for whole-trec
volume equations were fitted to the resulting set. This produced Scribrmer
and International :--i'm:h board swlume, and cubic volume equations for
the eight important commercial conifer species in California. For board-
foot volumes, separate equations are given for both total and merchant-
able beights 1o varions merchantable tops.
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Tree Volume Equations
for Major California Conifers’

INTRODUCTION

TimMner APPRAISAL WoRK reqiiires that tree volumes be broken down by log and
log position; such work depends upon the availability of accurate estimates of ree
diameters al varjous poinis along the stem. The previous phase of the currens
study produced sach taper equations (Wensel and Olson 18495). However, users
often want volume equations, bypassing the use of taper equations, Unless the
taper gquations can be in!:;grau.‘rl mathematically, as are Big]ug's {1984) equa-
tions, they are not easily used for computing compatible whole cubic tree vol-
urnes, This suggess that, in addition to stem taper equatons, whoele tree volume
equations are also needed.

The algorithm for computing the yolume of the cight conifer specics, reported
here, as well as volume tables by species, log rule (cubic, Scribner, Interpational
l'.ﬁainch}, and either total or merchantable height is available from the authors,

DATA SOURCES

A complete listing of the numbers af rees used in the original taper study by
species, DBH, and dawa source are given by Wensel and Olson (1985). Table 1
abbreviates this lisang and gives the number of trees by species, DBH, and total
heighi (tables begin on p. 4.) In creating the stem taper set (Wensel and Olson,
1995) there were only a few upperstem diameter measurements for many of the
trees, While this is sufficient for developing tree taper estimates, it is insufficient
for tree volume estimation, This left uswith two choices: (1) delete the (rees with
incomplete stem taper measurement and compute whole tree volumes for the
remaining trees; or (2) use the stem taper equations to get upper stem diameters
inside bark required to define the volume of the sample trees. It s this later
process that was used here.

Thus, the “data” wsed for computing the total volumes of cach 24nch DBH
class and 1i-foot height class were computed using the taper equations (Wensc)
and Olson 1995) and the log scaling rules discussed below. The small ¢nd
diameter for a particilar log was computed using the taper equations, then the
lng volumes were cornpaited from the small end diauneter and the log length wsing
the appropriate log rule, and then the ree valumes were computed as the sum of
the log volumes, The weight for each class was set equal 1o the number observa-
jons in that class. However, sgmme combinations of DBH and height were con-
sidered to be "outliers” and were dropped from consideration. For example, a
[44nch DEH white fir with a height of 110 feet was beyond the reliability of the
white fir taper equation and was dropped

Scaling for board foot volume was dene by 164foct logs to 4, 6, and Bdnch
merchantable tops, allowing 3 halfHog at the top? Scaling for cubic volume was

J.#\n:r:]'r‘l.rl:’: Fowr poblication }.1..13' B, 19495,
TLISTIA, Foeear Servion Region Boaling rubes were ised, These rules speofy To4oot logs with allowance for
A pessitale X bog e the wop. Trm allowsooe i 05 fieet per 8oon Lifoot leg.
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done 1o botl the tip and toa Sneh merchanmble wp® Trees that were projectod
e have less than one 164vot log with the specified inside-bark top diameter were |
deleted from the analysis for the equation for that top diameter.
Interriational metric units [81) can be gbtained by using conversions on the
DBH and height entered and on the volumes compured. For example, if DBH 15
in centimeters and height is in meters and the volume is 1o be computed in cubic
meters, the following conversion factors should be used with the resulting
equations:

DBHjnche = (D~394 ) Bchlmwﬂﬂl

centimeter

fezet

) I:&ightm,,“

heightye = (H.Qﬁ
moler

cubic meters)

]
volumeaibic mars = (H.E}?B?.-f?. ) VOllme wbic feel

cubic foo

If another comhbination of measurement units is wsed only a portion of this
conversion will be required. Also, Olson and Wensel (19953 provide @ set, of
equations to estimate tp lengths for easily switching between total and merchant-
able heights.

MATHEMATICAL MODELS AND FITTING

While a number of medel forms were investigated, two model forms and two
fitting procedures were used here. The model (Brmace and Schumacher 1950)

\'thn jaLd Hbﬂ {.”

produced good results in previous siudies of California tree species (Wensel 1971,
Wensel 1977a, agd Wensel and Krumland 1983), In Equation (1), D is the breast
height diameter and T is the total or merchantable height, whichever is being
used to predict volume. When applied here, both i its nonlinear and its Joga-
rithmic form, equation (1) produced small but systematic over-cstimates of the
volumes of larger trees. To eliminate this apparcnt bias, another term was added
to the model yielding

V= by DY H bs? (2

This third term is added to enable the medel w it larger trees better, Fitting this
moded in its loglinearized form is the traditional approach for two reasens. First,
the log transformation stabilizes the varance that would otherwise increase with
untransformed iree heights and diameters. However, because the variance is
already stabilized by the use of the taper model to estimate the whole tree
volumes, this is not 2 considerauon here, Than s, for the mper models used here,
the residual error 15 not a functicn of heighe or diameter. The sscond reasen to

Wnbic scale was camplted in 4ot incremegnts using Newion's mube, I compating cubic waliimes on
wcenal tooes for cormparison, et getwralizstion of Newton's role by Wensel (1977h),

HILGARDIA * WA &3 = Moo 3 = Ducenber 1955 ]

use the log-lineavized form of cquation (2) is to facilitate the estimation process,
In the linear form, the cocflicients can be estimated directly using a standard
multiple linear regressipn process.

Unforunateh: however, the lineartzed form of the equation continued to have
the systemaric bias {lhm:gh smmaller) that was present mequancn (1) Thus, the
nonlnear form of equation, (2) was fiited, This elimimared the semanc bias for
larger trees aswell as reduced the overall meun squared error compared o model
{13, The coefficients for model (2} for Serbner and Internatonal Hnch board-
foot volumes and for tubic foot voliumes are given n Tables 2-4 {pages 5-8) for
each of the eight conifer species considered,

RELIABILITY

The reliability of the taper equations was reporied by Wensel and Olspn (1995,
Theability of the fres volume cquations to predict the volume obiained by taper
erpuations is tustrated in Table 10 (page 9 that presets the satios,

volume equation volume prediction

taper equation volume prediction

Ratios of LOD, shown through most of the table, show differences of less than one-
half percent. For the short small-diameter pine, the ratio was as large as 1.07
{showimng differences as large as 7 percent). For extremely tall, thin trees the ratio
was a3 low as 0.59. The few large and small raugs that exist are judged 10 be
cutliers,

Agreement outside the range of the data studied bs not goaranteed for either
the previous Laper equations or the curreni total rree volumes.

APPENDIX TABLES

Tables are givert 1n the Appendix for both Scribner beard foor and cubie foot
volumes for DBH angd both total height and merchanmble heighr 1o variows wps.
As tllastrated in Table 11 [page 100, this yelds a toml of 72 tables found in
Appendix A, These and additional mbles are available on computer diskette. They
include International Fingh versions of Appendic Tables A-1 throngh A48 ay well
as total velurmes by logp height and Tog position,

Since the taper equations use total height, volumes o various merchantable
heights tequire that we estimate the distance from the merchantable diameter
(here i1 s 4, & or 8 inches) to the tip. These lip lengths are estimated using the
equations from Olson and Wensel (1995),

A complete listing of these and the additonal tables and programs available on
a high density DOS computer diskette is given in Appendix B. This list mcludes all
programs, coelficient files, and data sets necessary o compuie the volume
tables
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Taste I NUMBER OF TREES BY SPECIES* DBH CLASS' ANTY HEICHT CLASSS

Spegies Height Class {midpoing in feet)
by, DEH 30 50 ] 90 110 1830 1% 170 180 200 220+

DF 15 LB 102 151 24 17 ]
937 25 2 42 N8 Mg 3 1 % %
35 7 7 42 n 52 n 2 1
45 * 1o (%] I8 19 B 1
55 1 3 H g 7 2
Bl 2 1 ] 4 4
FP 15 1% 163 9% 274 BT 1] F 1
1786 25 4 T 1TE 219 156 20 | 1
a5 4 M L BE 43 i& 4
45 X 10 H 21 14 3 |
55 i 2 B g 5 2 ¥
&)+ I 2 i
i3 15 1 o8y & 1l L i
827 25 28 1 )19 13 1
A5 i &7 1 65 14 1 g
45 I % 44 &0 4| 14 |
&R 2 7 ]
5P 15 2 32 Fi) 7] 12 1
34 i 1 12 53 75 42 4
35 & n 5l 20 ]
45 3 2 12 7 &
55 ¥ 3 7 ] 1 I
s ? 1 I
LP 15 § 5 75 21 5
235 i I -] T 7 a9 1
35 2 4 & 1
45 4
WF 15 7 168 423 429 115 10
223 25 | g 6 26 PR 133 2 3
35 i 2] 53 B3 40 1% ¥
45 7 & 14 25 4] 1 1
55 1 5 s 7 7 4 I
B+ T S
EF 15 3 184 188 127 25
555 25 4 420 118 /2 Fii] |
35 2 75 44 35 4 2
45 2 5 15 2 & k. 1
55 I %
Bl 1 |
1 15 b2 ] 1] 1+ 1] 2
AT 25 1 1% 47 70 26 ] |
A5 & b 42 14 4
15 4 18 n 5
55 2 2 B 1
Gl 1 1

*Twortetter species codes represent Douglasfn, ponderosa pine, Jeffery pine, sugar pine,
lodpepole phae, white fit, ted A, and ncense-cedar, respeetively,

Ten-inclt diameter classes are 100 1o HLD, 200 to 200, 5001 50.9  aned B0.0 inches and
gieater, respectively,

lwepity-foo beight clases are 20 4 30.0, 40 o 500, 2000 10 2199, and 240D Ffeer and
taller, respecrively,

HIL CARTHA = Wal 62 = Mo 5 & flecomber 008 &

lanie 2. VOLUME EQUATION COEFFICIENTS FOR ECUATION (23
FOR DOUGLASFIR (1. 0-FOOT STUMP)

Set Iup Mo, of
No. Height* dib  Logrule b by by by treen MSE

2.1 T B0 Scribner  TABSED4 24710 11371 0.99055 BES 11.45
i3 Touz] 60 Sepibper ] BOBEL4 23938 [L13VQ 099187 LET LB
] Total 40 Scribner (ZOS4EADY 23582 L1872 Driend GET anil

2.4 Merch. B0 Sevitmer ARTEEDd 20688 | 1161 (L.OUSHEG 37 1.7
25 Merch. G0 Scribner  S523E-04 0 20217 L1210 (90564 37 9.4
FA Merch. 4.0  Scrbper 3918EO04 21989 1 1235 (o944 O £.29

&7 Tual B0 Il A4 SLISEAM 22400 1 1A38 0gu4E8 5 L
28 Total B0 Imtflls9 3FSO0EO4 20701 115540 000530 AT L s
28 Towl 40 Im'l /9 ZEEREADd 23662 11345 0.0056] 047 545

T10 Merch. 0 114 |ARIED3  LBS#L 11159 0Ue9sg 937 2,73
211 Merch, B0 Imt'l 1/4 LLIBEDR B854 [1200 00909 pET 563
212 Merch, A0 'l 14 TOGEDd US4 1194 (.09810 o587 GREY

213 Toegl LRI Cubio LAGTEAS  LOM4s G060 000000 a47 0,28
2.14 Toeat [ Cubsie Ll B h e T P i S VR R R 93T 017

L2156 Mereh, 40 Cubio FAARENS LRSS DGU0G 00074 937 147

Laaee 8, VOLUME EQUATION COEFFICIENTS FOR EQUATION (2)
FOR FONDERCDSA PINE (1 0FOOT STLIMM

et Top Mo, of
No. Height* dih  Logrule be by bs By trees  MSE
a4 Treal B0 Beribner  TMGED4 24040 (0505 0099707 1w 1225

&2 Tiaral fll Seribner  LTOREQE 2006 L1542 DOG945 | TBE fn.is
1.5 Toral 40 Seribwer  ZIBTEL4  22¥18 0 LA550°0  LOO08S 1786 0.0

34 Berch. R0 Soribmer G001EQ4 20413 L1263 LO0EOT  UTEE &)
35 Merch, 60 Scrbper ETVGELM 20541 1388 |02z 7R 152
36 Merch. A0 Scribner - AI7SE4M ZU3E3 11330 LOOERD  1TEE B4

37 Tustal Bl Tl b4 SROREAH 2I59% 0 | l454 | 0pas7 1621 £.19
B4 Total 60 Imt'l 14 5010ED4 20087 LI508  LOORT7T 17RG G679
5.9 Toual 44 T'l154 4076804 20813 1.16F 10413 1756 .60

210 Meech B4 Tm'l L LEIIE-DR RIS LIERd L0049 786 1614
211 Miéreh 60 Io'llA LISIEOS 18484 11302 Lo0sAs  1T7ED 474
1% Merch 440 Tm11/54  S0T2ED4 L9367 11895 LOOSI1| 1786 .04

%13 Total 4.0 Cuble  2204E03. BTG4 10005 LODS4T 1784 |2
214 Tt 00 Cubic  ZHZEEDS 18518  LOGO4" 100791 I'7R& 1.0g

315  Meich 4.4 Cuibic L IHENE L4200 ohea LOOTET | 7RG 343

et significantly different from L0
*Toral hetght used [ equation bat velumes sve o the ops specified. Merchanable heighis
are 1o the wops specified for valumes
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Tasik 4, VOLUME EQUATION GOEFFICIENTS FOR EQUATION {2)
FOR JEFFREY PINE (1.0-FOOT STUMP}

Set Tap Mo of
Mo, Height* dib  Logrule by by bs by frees  MSE

41 Tetal 80  Sermer | IATESM 24250 L2025 1L9G562 T 7.43
4.2 Toreal A0 Seribner 1.354E04 AGT 12058 (0, 9550 /2T 711
t.5 Tawal 4.0 Seribner  13R9F04  2807d L2102 ihposod o927 Ra7

£4 Merch, 80 Seribpgr  S1XEO04  TAII 102538 85434 G927 1ZAT
4.5 Merch, 60 Scibner  4030E04  Z288%F 10653 iR B 927 21
b Merch, 40  Seribmer A IS5EAD4 29488 | 1239 0.9974G] Q&7 063

4.7 Total B0 Bl T/ 211TELAM 22305 12048 050888 0T +0
4.8 Towral G4 Il 1A SAYRESY 21708 LRORY Rl a7 4.14
4.0 Toital &0 Intll/4 2ATRE-Q4  L148% 121198 lopoa2t  H2¥ .07

A0 Mereh 80 ot lod LIRS 20446 10339 L0032 9T 917
11 Meren, B0 Indl 144 RSI3ELH 20401 140722 1. Des a7y B4
1% Mersl, 40 Imel)s4 SBOSEO4 20751 1.196) | D0ET a9e7 4.2

413 Toeal 4.0 uhio LOGIE0F  LRA0R (g 1L O03s0 o%F L Bi
414 Tortal LR Laahic 2ROREOE L4105 0095] L s i (.25

41% Merch, 40 Cubie  S60BEDA  Lesal 09481 g ey Hies

Tente 5 VOLUME EQUATION COEFFICIENTS FOR EQUATION (1)
FOR SUGAR PINE (1.0-FOOT STUMP}

Set Top Mo, of

MNo.  Height*  dih Logmle by b by by trees  MSE
5. Trakal B0 Seribner  LABAE  2AIGA LOS5T 09051 CROE 14:15%
B2 Total B0 Scriboer  LTOSESM 24830 LOSNE O (OB06GH fatl 12.07
5.5 Towl 40 Scribper  20BQE4 RAYTY LO92T D897 h40 11.3%
B4 Mergl, 50 Scripper  S0BSE04 20801 LUDI0 1Ot A4 I7.87

) Mereh A0 Scriboer  GEINEDE  HoBiL 1082 10012 B4 125
L Merch, 40 Soiboer  4204E08 20281 L0927 (90972 540 GRE

57 Tai] 80 Inc] Bt STTSED 29608 L0825 DGU0NH B05 B.5d
L Tonal a0 Indl i/4 ST9TEY 23056 LOHIR LOOOMG! 240 B.51
L | Tatal &0 W'l 154 SO0SRE-O4 flses Loasg o008 40 #.04

a0 Merch. 80 TndTise  LETIEGS  LBISA 0833 Lood4ld Al |54
51l Merch A0 Iocl 144 LISTEOS  LETEE 10838 L0041y LEH B8
12 Merch &0 Indl /4 TOSOEL4 2030 LOSTE 1OO19G it TH B

518 Tista) 40 Cabig SoRBENS  DOssd 08379 L0056 40 .95
Bld Total y0 Cabic TATTEAS 15719 00874 LOOS4G A0 0.5

BIES  Merch 4.0 Cubic FHWERS  [EZIE OU3BS  L0HO5 0 172

Thioe significandy dilferent fromn 1.0
*Teral helght weed in gqmaton butyolumes are wa the taps specified. Merchantabile tielghes
ate 1 the tops speoified for voliines,
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Ttk B VOLUME EQUATION COEFFICIENTS FOR EQUATION {2
FOR LODCGEPOLE PINE ( LO-FOOT STUMF) )

Sel Top M. of
No. Height* dib  Logrule by by ba by rrees  MSE
Bl Towal 84 Sertbner  RSG0EHS 20301 L294] 0872 L7 I35

6.2 Total 6.0  Serfmer 4G602E05 2536 LALER ass12 235 1.55
B3 Testal 140 Scribner SU0TEDE EARIT  LST13 0.90503 235 1.87

G4 Merch, 50 Scdbner S85IEO4 20103 11743 L6t 235 L
5 Merchy 60 Serimer  3802E0¢ 21281 1/ TR [RELH Y s 10
86  Mermch. 40 Serdboer LIREM4 L0R1F 119684 (LSORT frin | AG

5.7 Total B dmt'l s GS4ASENS BEINT 12T40 098570 170 2.08

BB Treal GO ') 144 LOOTEGS 24274 12904 (1. CrErrtd 55 1.5
.9 Tuztal 40 Im'l 14 LOBSEAM (23035 |04 1181 255 154

G100 Merch. RO Indll/d  TSI0EH4 2070 11290 089848 235 495
B0l Merch, B I’ 1S4 48RZE-4 20818 L4z D455 435 | .o}
12 Merch 400 ln'l 174 4051F 22064 L1585 IREEEE 35 LA

H:1% Toml 40 Cubie 166808 20117 095595 0090688 245 (U0
(iR Tatal LN ] Cabie |LBOGEAUA 20540 00050 099346 235 L B

816 Merche 40 Cabage STTOEQR  TO591 10.970% LOHIgET 435 1.Ia

Boir 7. VOLUME EQUATION COEFFICIENTS FOR EQUATION ()
FOR WHITE FIR (1.0-FOOT STUMPY

Ser Top Mo af
No.  Height®  dib.  Log rule by by b ba wees  MSE

71 Tuita) RO Seribner 930GED5  24TAER 2557 09857 2o a7
T2 Towal G Beribner TATODEAD4 24000 12550 0.9913] 222 787
73 Totl 40 Scriboner | 4T4EQF 28537 2563 0.99266 B2l T

74 Merch, B0 Scriboner BSVIED4 L0049 12376 009580 205 25,00
TH Mereh, B0 Serjbmer  4576E04 20727 12194 089552 2 13,45
THE Merch. 40 Serlbner  S00EAM 21649 12380 0.00440) | 1047

7T Teral B el le4 RBATEDM - RAIRS: 12410 090468 2030 754
T4 Tl 60 o'l i/4 2AGTE04 RESEN 12430 GoOONED o d 0,25
79 Tyl 400 It LA RERAGEM o0 |RE SE3h e g .39

T Merche B0 Toe'lT/4 LIETEDS L7BRT 12843 00057 w06 A1.8D
TI Merch &0 ol EA9 G030E-04 1L83T) LZE3T G000ant 2R 1547
712  Merch, 40 lmt'l l/4  5.B87ED4  1L9G3S 12284 009807 71 9,90

13 Tenal .0 Cubic 1GETEQS  1.2475 [0664  0.0893% 221 4.2]
A Total (i1 Cubic L7gdE03 19280 L0653 0.0997) 230 115

1% Merch, 40 Cubig RAENS LFTER L053E L0 i 11,36

Mot significandy different from LG
*Toral hewgha weed ln eguation bat volumes are ta the tops specified, Merchantbie heghes
are o the wopy speciied five valimes
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EQUATICH CIENTS FOR BQUATION () Tanie 10, RATI) OF TREE VOLUME EQUATION TO STEM TAPER
Paas mwm};m m;I TF?: f??faﬁlzrr STUMF; - VOLUME BY SPECIES,” DBH CLASS," AND HEIGHT CLASS?
— Moo ok _— Height Class (midpoint in feot}
Set Top : 3
No. Height* dib  Logrule by by by by tees  MSE | s DBH 30 50 70 % 110 130 J50 170 1s0 210 230
&1 Toml  BAl  Seribner 15%0E-04 210562 14255 00521 888 T2 DF I5 oL Lep Lo 1o0 Loo Lo
82  Towl 6D Soibner  THWEDS L2783 14366 099003  R¥G TR0 l e = 1,00 44 o e el it i -
83 Toml 40 Boibmer SUSOEDS 22078 | 4MS. 0S9MER 886 752 | 15 100100 100 100 100 190 100
24 Meroh B Soriboer 293504 TOSAT O LBGN 009000 RRR 794 55 100 LOp Ly Lho Jag Lo
A5 Merch G0 Scibner 2850E04 20582 18724 009321 886 9.1 bl LoG 100 100 100 1.0%
86  Merch 40 Seibmer  LIEO4 20941 L4007 099281 886 WIS Py 15 107 103 o3 102 100 e )2 o)
BY  Toml  BO Iml/4 LRTELd 21207 14R2% DOGRSO  BIS 692 1543 5 100 :jg e T :-gg :g; i i
S8  Towl 60 InllM LSTIEDY L0504 L4M3 000402 B86 ,":,5; i 100 100 106 1op 100 )op 1.00
BY  Towl 40 fmllsd (GSTED1 20374 14585 QOU448  BR6 5 55 Lok 100 L0 100 Loo 100 Lol
BI0 Mescho 0 lefl 144 TEILESM 17852 A0 009793 EEE BN s 100 oga  Lop
11 Mersho 60 'l l/4  52TREO4 18074 LAGTD 099781 886 3.06 i 15 103 1402 102 oo 1w 1.
BAZ  Merch, 40 In'll/4  S4S6ED9 18759 140D (99865 886 408 cics Log 146 o0 Lo fa06
813 Toml 40  Cubie  LIZEOS  LARST 12033 099717 886 737 - s ! 108 ou 00 100 %9
fld Towl 00 Cubie  LISSEDS 18702 130M 009748 B8 7A7 55 LoD Lo0 1.0
BIS Merch 40 Cobw  LITOE0Y 17398 1L]771 009954 886 750 sp I5 105 L4 102 101 100 1on
552 9% Loz Lol o0 10 (o0 poo
a5 Lo Lo 108 100 099
45 OO LD0 100 100 1o
£ LOO Lo 100 100 oo jA4n
B4 LoD .00 1.1
Tance B VOLUME EQUATION COEFFICIENTS FOR EQUATION (2) Lr I 102 100 100 100 100
FOR INCENSE-CEDAR (1.0FOOT STUMP) 266 ¥5 098 10D 100 10O J00 100 Lo
L1 LoD Loe 1.0
No. of
Ser Top i 45 1,00
bn Mewh® dib lognde by N = e WE 15 00 103 10F 100 098 0.8
o, Toml  BO Scribmer 4.384EN5 27066 126 098661 51y g 229 15 QET 008 L0010 100 08 099 609
03 Toul B0 Soribmer  GI4E0S  2BRRS | 1937 DUSARS BSd i 3 DOA G083 LOD LpD 1D) b ooy (95
93 Towd 40 Scribner  TARIES 25098 L1200 00016 634 173 ;z- E:.gg 0.9% :rgg }33 :gg :g‘g ?.EE -
1.4 Merch. B0 Soribines FANEM 2-3'527 11104 3-99]‘2"‘ i‘:‘; lg—:: e = ﬁlgg 100 1.8
o5 h. 60 Scrite L540ED4  LM5E L0861 099980 :
9"; ::cfrr 4.4 Sl::hr:: LH4EDS 241068 10844 G.9924] 654 1,74 RF is 8% (00 L 10l 160
i AR : ; w2 DOG 09% 100 B0 0ER  DOT 04
o7 Toml  BG Inf'l 1/ 1038E-04  LAINS. L340 000063 519 511 3 LAt KR U T T S T 1
o8 Toml &0 Il LATEGS e fgn 099255 554 2.60 5 RS VY (Y S B N 1 R
L T 4.0 Indt iS4 LATREGS 24208 11834 DOHDGT n54 2.6 g.i i 1.0 :% .01
. . 554 806
210 Merch B0 fmTl/40 ABITEOL L1489 L0104 099440
911 Mereh 60 Infll/4 ASSEDS 21550 L0830 0.9956% 554 400 "35 5 L: ; -% : g’:’ %-gg ‘i‘ﬁ 'Il-gg e
3 * - 0 -, " 4 n Il i u o
912 Merch 40 el 1 40 S5MEDd 22554 )0827 009405 554 243 3 LOL LoU )00 100 100
Bis Tom! 44 Oukic 1. 742ED8 20073 0042 000700 554 [0 '] ;‘::- : Eg .:Uﬂg :% : gg
~. F = B - 2
W Teml 00 Cubic  LOSOE-D3 20677 00017 OH0BIB 354 .20 & e 6
i 5 Losge  GASPT Lboosh 55 L1 . .
948 Merch. 40 Cublc 3816E0S . "Twerletter species. coiles: represent Diwiglasdiv, ponderess ping, Jeffrey pine, gy pine,
; : i ine, white fir, red fir, and icenseceday, respectively.
i iiai Py, wolimes are to the 1ops specified. Merchaniatile heighis Wodgepole pine, white
"TBL:;IL h;[E : uqu HI f::l.::ﬂfﬂl‘nﬂ- \ Ten-mch diamerer classes ave 160 ve V9, 2000 o 294, S0.0 v 599, and 60,0 etk andd
AP 1A TR P ay grearer, respectively,
*Twenty-foor height chisses are 20 1o 359, 40 to 399, 200.0 1o 219.9. and TR feet and
taller, FESpECively,
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Tamce L1 APPENDIX A TABLES BY SFECIER TOP DIAMETER {INCHES), MIZRL‘.!-M.N'I'
ABLE OR TOTAL HEIGHT. AND SCRIBNER BOARD FOOT OR CUBIC FOOT VOLIMES

Spedies
Volume Top Height DE P il SP Lr WF RF I

Appendix A numbier .
Scrilner i el 1 @ . ] 4 5 7] 'f =
Scrilanes i1 toial 9 I 11 iz i% 14 15 16
Eeribner 8 toatil i7 I8 19 0 -1} & 25 L]
Scribner 4 metrh HE o6 27 b 29 a0 a1 a2
Seribmer i merch 33 1 3% A5 a7 38 i 40
Scribner B mesch 4k W2 # H 45 46 4‘_7 48
Cubie i 1ral 44 bili] 1] 52 53 54 55 B
Ciabig 4 toatal 57 a4 %G i) fil 62 a5 iﬂ
Cobip 4 merch B3 .7 &7 L B 70 71 7

HILGARDIA » W 62 @ Mo 5 o Dipember /005

BIGIMNG, . 8,
1984 Taper equations for secondgrowth mived conifers of narthern Galifornm, For. S, 80 (4):
110317,

BRUCE, 1, and F X SCHUMACHER
1950, Forest Mensurmation, Sed edition, MoGrow 0, NY
OLSON, C. M., and L C. WENSFL

1995 Tip bengih maieds for major commergial Galiformim conifers. Hilgardia 82043, 6 pp. [ Fublished
conurrently and bownd in iz valime, §
WENSEL, L.
1971, Tree volume equations. from meamceriens raken with 3 Barr sl Strown) Opiies] Dend.
remeter, Hilgardia 41 (43 5561 Universin of Galifernia, Division-of Agriculiural Sciences.
1977, Volunig tables for young-growth comifiers tn the norther regions of Califernia. Univeraiy of
Californis, Division of Agricufoaral Sciences Bulletin | 884,
1977, A generdlized pristnidal Yo voalurme squanon. Blameiries Mo No; 5, Deparmment of Forestry
el Congervation, Universite of Californis, Berkeley,
WENSEL, L. €, and B. KRUMLANE
1983 Valwene and mper relatignships for redwond, Dotiglas-fr, and acher contfers I California's
narth coast. University of Califrnia. Division of Agrieulural Sciences Bulletin 1067
WENSEL, L (iand € M, OL30KN
1955 Tree wper motels for mager commeéreial Califsenia conifers. Hilgardia 620%) 164 PR (Fub
lisheed conenrrenihy amd bowiad in this vial e,
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Arpenoix A1 SCRIBNER BOARD FOOT VOLUME TO A 4INCH TOP WITH A I-FT. STUMP FROM VOLUME EQUATION—DOUGLAS FIR

—

—

—

Total Height (Feet)

DEH 30 40 5 &0 F0 B0 S0 100 110 130 130 140 (50 163 [TR |80 193 200 210 220 230 240
ten board feel

0 2 3 4 5 5 fi 7 8 9
12 3 4 6 i 8 11 12 14 i5
14 1 6 8 10 12 14 15 17 18 7 24
16 7] & 11 13 16 1w M 26 2 S
18 B 11 14 17 2y 24 27 &1 34 3z 41 45 49
20 10 14 18 22 236 30 34 30 4% 48 52 57 61 €6
2% 12 0y 22 7 82 3’7 42 45 3533 50 64 YO0 V6 B2 BT
24 15 90 26 82 33 45 &l 58 64 71 78 B 82 o9 106 113
26 17 24 31 I¥W 468 53 6l 6a. 7V By 2% 101 Wd 17 126 1M i43 151
28 2] 8 37 45 M4 63 T2 8l a0 o8 109 118 128 |88 147 |57 167 ¥l 187
30 83 a4 32 62 73 8% 5% 4 115 1D IDT 148 1589 171 182 194 208 217
3 3 49 &0 7l 8% o5 10V 119 132 144 157 1V0 133 196 200 g3 235 240 2 EA3 276
H 4% B @8 8l 95 108 12¢ 136 |50 164 179 193 208 323 38 253 0 O0BR PA% 204 3]4 3RO
36 48 62 77 9% 107 122 13T 15% 169 185 201 218 934 951 ‘P6A 285 o3 519 BT 354 872
38 0 86 102 119 186 184 171 189 207 9295 244 262 281 %00 819 888 857 377 396 416
4 78 95 114 3% 152 171 190 210 =230 251 271 902 312 835 385 8V6  39F 419 44l 465
42 86 [D6 126 [47 168 189 211 232 255 277 500 822 345 30 392 415 439 463 487 511
44 116 188 161 184 208 231 9255 280 304 820 354 380 405 441 457 48% 50O 535  5G2
46 127 151 176 202 227 253 280 306 333 360 858 415 448 471 B 528 A5 5B6  6l5
48 138 165 192 220 247 276 504 3853 363 892 492 45% 488 818 K44 575 607 B3R  ATD
50 150 179 208 238 9268 299 850 967 304 406 45K 491 B4 557 590 624 658 602 726
52 198 293 BRT 200 A28 557 391 495 460 495 5 566 602 638 674 Tl T45 785
54 908 242 277 5312 848 884 421 458 495 533 571 609 648 GBY 7 Y66 A0S B45
56 224 260 29T %35 AT4 4153 457 492 A32 577 G613 654 0 606 738 TAO 822 865 00T
58 230 278 318 550 400 442 484 526 669 B12 656 YOO T4S 78D B34 BEO 925 4OT]
] P07 840 88% 427 471 516 61 60T 6R4 TOO V4T 795 4% BOO 930 0&T7 1038
Livd 316 362 408 454 502 5409 508 G466 695 746 795 B4 BOT S48 G900 J051 1108
i ] 836 884 433 482 58% 583 635 686 T30 TOl 844 8GR 952 1006 10681 Ill6 Qi1
66 407 458 511 5B4 BIH 672 TI7 VAR B35 805 951 1008 1066 1124 1182 1341
65 430 485 B0 596 653 V11 VR4 BE7 BB6 G946 1006 1066 1127 1188 1250 1319
brj 454 511 &70 629 GBO TR0 811 BF2 935 998 1661 1194 IISD 1255 I3I8 1884
Coefficient ser 2.3 by = 20540E03 by =2.95620 bs = LISTI0  by=99260

saa ] Il - O e Z0 W e VITAVIYTILE



Areiptx A-2,  SCRIBENER BOARD FOOT VOLUME TO A 4INCH TOP WITH A I-FT. STUMP FROM VOLUME EQUATION—PONDEROSA PINE

Total Hedght (feot)

DBH 30 4 50 &0 70 S0 9 00 119 20 130 140 A50 IR0 170 IBO 190 200 210 N 0 MO
ten board feet

1o - 4 5 & 6 7 A L]
12 3 4 6 T 8 W0 1 13 4 16
14 5 & g 10 12 4 6 18 W™ 22 25
I6: 6. 9 11 4 16 19 23 925 27 B0 33 36
1B - 4 I8 21 25 9R 32 35 40 44 47 51
20 0 H I8 B2% 2 3 3% 4 486 351 55 Loy &5 .
2 1I3 18 23 28 ™ B9 45 51 57 65 &% F-] 81 B8 ks ]
4 I5 7 9 M 4] 48 55 B 69 VT B4 9 99 07 115 |28
26 19 26 34 41 49 58 66 775 B3I 92 1M 10 19 2@ 158 147 157 166
b3 2 51 40 49 3 &8 TR RO G99 100 120 18] 141 [52 163 175 185 |0F 209
30 36 47 B8 BY B0 92 4 116 1% 140 155 66 ITO 191 205 2|8 23] 244 I5B
32 47 R4 67 B0 9% 07 120 i%4 49 168 1TV 192 207 ®IT  OEIT 2”3 2B O EA3 29 415
31 48 62 T7 9 107 122 158 15 (T 187 24 221 2AR 853 978 200 %08 326 0 M44 350 E80
36 5 71 BT 104 192 140 158 i76 195 214 2%%  B5F ¥y ®O1 OS] I 3’1 3R O80T 413 4
a8 A0 98 J18 I3® 58 IT9 190 22) 242 254 385 A7 850 0 A52 A05 3R 48] 444 468 491
40 90 111 4§33 155 |7A 20l 994 P48 TR 207 321 46 3T 396 427 448 474 B0 336 553
42 (01 185 149 174 199 9225 35 278 305 3% S50 #”T 415 444 472 500 530 5RO 589 619
‘“ 158 168 194 292 95] 280 302 330 370 400 481 462 494 56 558 500 ¥4 BAE GO
46 i34 184 215 246 278 310 343 8376 400 445 478 512 547 BRY G618 654 GO0 TET TR
A8 170 208 257 P71 306 349 37E 4i5 467 489 527 65 B4 B4 682 0TI TRl 802 B4E
3b [B7 229 950 PoA AT 8% 4016 456 407 538 579 61 654 707 IS0 7RI AST 8] 9
52 944 7H5 3% S60 419 455 499 544 589 G634 6RO TV V74 H2l GBS 916 965 013
5% 256 811 556 202 440 497 545 598  B43 692 T43 0TS B4 BO6 B 000 18 1106
H6 290 338 3B 458 489 S0 593 G46  AU0 753 BOA B6% 019 976 1081 1088 1145 1204
AR 314 867 420 475 530 SR A4S TOO VS8 RIT O ATR 936 907 05T 1119 B1B0 1245 1404
B0 B7 455 514 573 634 696 758 A2l RAS: 043 10J3 1078 1044 1210 1277 13M 1402
62 4% 491 554 619 G4 T5) HIA 885 054 (023 1093 1163 2% 1506 1378 145) 1524
(23 467 578 597 666 T47 808  BEO 953 1097 110f 0 1177 1253 1829 (1406 1484 1562 1641
6 58 B4l TI6 791 B6R  O46 1024 103 TIEY 1264 1346 1438 I5I0 I5®4 I6TE IR
68 G609 687 767 B48 631 1014 1098 1163 1968 1355 1447 [530 1619 |T09 1704 (RO
70 G51 T73h 821 G08 006 1084 1174 1263 1857 1450 1548 1637 1732 1888 16D4 2021

Cocfficlont set 83 by = 2IS70E-08  bj= 227130 by=1.15500 by LODOBS

Arpespix A% SCRIBNER BOARD FOOT VOLUME TO-A +INCH TOP WITH A 1FT. STUMP FROM VOLUME EQUATHON —JEFFREY FINE

Total Helght (Feet)
DEH %0 40 50 60 70 80 00 100 1106 120 150 f40 iS50 )60 ITD 180 180 w0 TWO 220 230 240
ten hoard feet
10 T 58 '% E 5 fi T 8 9
iz 3 4 B 7 e o jL 12 14 I3
4 4 & 8 g9 11 13 5 17 0 22 34
16 5 B I MW j5 12 2 M 3 ‘20 32 135
18 71013 17 20 w4 27 0% 35 X 42 46 50
20 9 13 17 B 33 ;0 M ¥ M4 42 54 0= i [
B I i6 21 %5 82 X7 48 49 535 61 &7 T3 79 B85 g2
4 s+ 20 26 32 %8 45 52 59 66 T4 Bl AY A U= S ¥ V-
26 17 23 31 38 46 54 62 7] &0 S8 @7 07 U6 135 135 144 158 1
b | 20 MM MM 45 H O M T4 B 4 4 115 12 137 148 1532 17 182 184 3
Lli] 32 42 55 B4 7B 86 OB 110 1T IM 147 B0 1TE3 i186 |99 TN 206 240 M
52 37 40 61 T3 86 100 113 127 4L 155 IT0 §8F 200 215 U300 245 267 &V f4 AIO
LT 48 A6 T B4 99 (14 130 1453 162 178 195 203 290 246 24 WP A0 IR 36 AR5 A4
34 40 64 T8 96 112 180 147 165 B4 202 2P] 240 PRO 280 300 3 341 36l BAT 408 495
] T2 90 0B |27 146 166 1BG 7 228 B0 B7] 231 316 338 %51 A3Rs 408 48] 455 479
40 &) 100 121 142 164 185 MW 4P YRG WD M4 IO 554 37O 405 49 7 482 510 557
42 o0 12 155 158 1S3 208 233 U509 RS S1F 850 357 395 428 451 480 310 539 568 599
44 124 150 |76 208 230 958 98T 316 346 576 407 438 469 300 5% 565 2599 631 664
46 137 165 194 294 254 985 317 349 S8 415 440 483 517 552 S8R 6?4 6B EO6 TS
48 I50 18] 218 246 279 5193 S48 384 419 458 408 53] 568 GO S8 BARE TS 7RS  BOS
1] 165 98 238 Y60 306 4% SBlL 490 459 499 540 581 622 664 TOT  TH0 T9A AST adl
52 @15 954 92097 333 574 415 458 501 544 5BH R85 679 R4 TTL B1E BAS 613 84l
54 255 276 810 362 406 451 497 544 580 4639 2 GBR T TRT HI8  BES D40 ©o2 Qo044
56 255 P09 545 392 440 485 559 589 H41 695 V45 TOU  B5R o077 962 1018 1074 113]
54 275 428 A74 428 475 BEE GHY 535 692 748 BO5  RER 9% ORO 039 1100|160 |99
60 28 402 458 51F SBO G627 GRS Y45 A6 RGT 920 999 1055 110 1184 12500 1816
68 374 431 490 550 K11 HTI 76 BOO 865 931 098 I066 IS4 1203 127 1M 1414
(2] 400 462 525 GED G5% TRl 7RO ARSR 088 408 |0V0 1142 1ZIF 12RO I364 4% [515
66 494 562 630 TOO TVl 844 W7 993 1067 jl44 0 1227 1209 [3TE 1458 1550 1620
B8 5¢7 599 672 747 B2S 900 979 1058 1139 1220 1303 1388 1471 1556 1842 1790
70 562 638 Ti6 TO6 877 959 1042 [197 ITIS ISO0 138E 1476 1566 1657 1748 184l

Cocficient set 4.3 by = 15300E03 by = 280780 b= 121020 by = 99500
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AprENnix A-4 SCRIBNER BOARD FOOT VOLUME TO A 4TNCH TOP WITH A |.FT. STUMP FROM VOLUME EQUATION-SUGAR PINE

Total Heigh (feet)

DEH 30 40 50 B0 0 B0 90 100 110 120 130 140 150 164 170 180 190 204 210 0 230 240
ten board fect

10 2 3 5 ] 5 fi 7 s ]
2 5 4 & 7 a 2 10 11 1% 14
14 4 6 8 9 11 13 15 16 18 20 32
16 B8 8 11 13 15 18 ¥ 22 25 87 ©0 a2
18 B LI 14 17 2 28 P 3 3% 86 HO 45 46
20 0 14 18 22 26 80 3 383 42 46 50 55 59 63
2 13 17 22 ¥ 32 37 42 47 52 S8 63 GR 73 i B4
24 15 T1 97 B3 39 45 51 B3 64 7 77 B3 af a6 108 110
25 19 28 33 40 47 54 62 6 T7 85 492 100 108 116 124 132 140 148
28 28 50 30 47 56 &5 T8 B2 91 101 110 119 128 155 147 157 166 176 185
30 36 4% 65 65 TR B 97 107 118 129 140 150 161 173 184 195 206 2IT 229
a2 il BF 4 76 BS 100 112 124 157 148 162 175 [8Y 200 213 226 730 L 265 27B
H 47 60 T4 BY 101 115. 120 143 157 172 184 201 215 230 245 O 275 200 505 820 835
36 54 6% B4 100 115 181 147 163 17U |86 212 PF0 ME 262 270 295 318 380 B8 SRS 382
58 78 85 118 130 148 66 (85 208 292 240 259 P78 207 JI6F B35 855 374 398 413 433
4] B8 107 127 147 167 187 208 228 240 970 291 312 834 K55 8TT  ®OO 490 447 464 4856
42 08 120 142 164 IBG 200 9232 255 VA %02 325 349 37%  ROv7 421 446 470 494 519 544
a4 133 157 182 7 292 258 288 309 385 862 888 415 441 468 495 5E2 550 577 B
Ab 147 74 201 x99 957 PHES S14 R42 371 400 429 459 488 318 548 578 GO8 638 o669
48 162 1692 222 258 283 814 35 30T 409 44) 473 505 53R 370 608 636 669 703 756
50 178 210 243 277 310 344 879 413 443 483 518 G554 590 626 2662 2698 78 771 BO7
52 250 266 302 339 AVE 414 458 490 524 566 605 G444  BBR VIS V62 HOR &40 882
G 850 289 320 369 410 450 492 533 VR 61V 652 VO1 0 Y44 TEY  BS0 8T 917 960
56 271 314 357 400 444 480 53F 5TR 62 i) vis  T6l BOT BG4 90l 947 995 1042
-] 05 340 386 4385 481 529 5VT 62 67F 0 0TH 7% 823 BYR 924 974 1025 1076 1127
i B66 417 467 519 570 622 675 TIH Tel B34 BBR 049 oG 1051 1106 1161 1216
[F+ 504 448 503 538 614 AY0D TG VES  B40 8985 9506 1014 10T LISD 1190 1249 1308
£ 423 481 340 500 459 VIO 79 B840 902 963 1025 1088 1151 1213 1277 1540 1404
66 515 578 641 V0 VU0 BS4 0 900 965 1032 1098 1165 1232 199 [367 1435 [503
68 550 617 685 753 822 802 O&] 1082 1102 1173 1244 1316 13RE 1461 1533 1606
Fil 587 658 T30 A0% BYT 951 1025 1100 LIVR 1251 [827 403 1480 15_5'? 1635 171%
Coefficient set 5.3 by = 2089003 by =287770 be= 109230 by= 99700

ArpEsmix A-5.

SCRIBMER BOARD FOOT VOLUME TO A 4INCH TOP WITH A LFT. STUMP FROM VOLUME EQUATION—LODCGEPOLE PINE

Total Height (feet)

DBH 30 40 50 60 70 80 ©0 100 110 13 130 140 150 160 170 1O 190 2 210 FHY 230 0 MO
ten board feet,

10 2 &% '3 4 5 6 8 9 10
12 3 4 B 7 B 11 i T - 17
14 4 B B 10 12 14 16 W@ 2§ 4 IF
16 5 8 10 153 16 19 2% W 29 35 36 40
18 T OI0 13 17 2 95 99 84 33 43 47 52 57
bsi ] ‘o 1T 22 27 32 AT 4% 48 54 G0 [ A it
99 T B 21 27 %% 30 46° 55 B0 BT 5 83 1] o 107
24 I8 19 26 32 40 48 56 65 73 B2 9] 11 110 120 120 l40
26 16 23 3] 3 48 B8 67 V7 88 98 109 121 132 14 1% 168 130 193
a8 g 27 37 47 57 68 V9 91 104 116 129 142 IBG IT0 184 199 218 293 9245
30 32 43 ® &7 T 9% 107 121 136 15 166 182 198 215 23} M8  FH I 302
52 47 40 63 77 92 107 183 140 157 174 192 FI0 220 948 96 23R 508 828 849 0 870
34 42 56 ¥2  BR 105 123 140 160 IVE 199 2 241 2RT  PR4 O OBOF 830 352  ATH 400 434 448
36 48 o4 81 10p 110 180 160 (82 204 23 250 273 SO B2 p4H B4 4000 427 454 48] fti)
38 T2 .92 11F 134 157 180 205 230 256 281 308 336 364 300 421 45] 481 Bl1 543 574
40 &l 105 126 150 196 202 2249 957 986 815 345 376 407 439 47 05 338 B7R BOV 42
42 90 114 40 |67 196 235 253 286 518 351 334 418 453 4809 535 BG2 590 63T 676G VIS
£ 127 155 185 217 249 2A2 317 352 488 495 4R% 502 54l 581 622 663 TOB V48 791
46 40 §71 204 239 274 311 35492 588 428 468 510 553 506 G40 685 731 TV 834 ETR
48 165 188 ‘224 92 A01 841 3RY 495 460 514 360 606 684 TO2 THI A0 BAZ  O04 956
50 I67 205 245 TRG 328 373 4I8 465 512 561 611 G662 TI4 Y B2l #7031 9BV 044
52 25 266 811 357 205 455 B3 BAT 611 665 721 77T 835 893 4958 (013 1074 i
54 442 R0 837 3RE 440 405 G548 605 &EE T2 781 845 D05 963 1085 Q0GR L165  12u2
55 261 312 364 419 475 533 AR92 653 TG TT9 B44 911 978 1047 1116 Q187 1250 1332
52 82 386 393 461 512 A4 G6BB T4 YTl B40 Q10 9B1 1054 118 1203 1270 1857 1485
B0 R61 422 485 550 617 686 VAT B2 O0% 978 I055 11385 1217 1208 1375 1458 1542
G2 387 45% 530 500 661 TEZ 811 838 967 1048 1130 1214 1299 1336 1475 1563 1653
4 414 48B4 o656 B30 TOT VA6 86T 950 (034 1120 T208 1298 1389 1481 I5VS  IG6T1  1WGY
66 516 593 672 Tb4 838 985 1013 1103 1195  P280 1384 1451 1580 1680 V82 1885
68 549 531 TI6 803 B892 034 1078 1174 1272 1ATE 14735 1577 1682 |TRR 18OT NG
70 58% 670 760 B55 o948 1045 1145 1247 1851 F457 Ih65 1675 ITEG6 1900 2015 2151
Cocfficient set 5.3 hg=BMTOED4 by=236170 by=132180  by=_09504
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ArpEntix A-B,  SCRIBNER BOARD FOOT VOLUME TO A $INCH TOP WITH A I-FT. STUMF FROM VOLUME EQUATION—WHITE FIR

Total Height (feet)

DEH 30 40 50 60 7F0 83 S0 100 110 120 130 140 150 160 170 Q80 IO B0 PIO0 220 230 P40
ten board fect

10 2 3 4 3 B 7 8 9 10
12 F 4 6 7 9 1o 12 14 I& L7
14 i & B 10 12 15 17 o 2 95 7
16 6 5 11 id i7 2 2% i1 30 a3 57 40
18 E ol M I8 22 2 30 A4 38 42 47 K% 357
kLI 9 4 &8 T 2 42 38 43 444 B4 6O ©BHE 0 TT OOTH
72 12 17 22 95 B4 40 46 53 6O &Y T4 Bl B8 495 jiis]
24 I4 20 27 B 4] 48 &6 64 T2 B0 A9 97 I06 115 124 134
26 17 34 3% 40 48 37 66 V6 BN 45 106 116 126 137 148 150 170 181
28 20 ‘2 7 47 57 &7 78 B9 100 11T 124 136 148 |60 175 186 199 2I2 236
%0 33 43 34 B6 TR 00 o3 116 199 14% I57 1Tl 186 wM) 215 930 045 BRL 977
a2 T 4 62 Y5 89 103 IIR 133 148 164 B0 196 213 230 246 264 28] g -31F 335
84 42 86 7D 85 101 117 184 151 168 186 MM 23T 341 20 W0 209 319 339 360 381 401
34 48 63 72 96 [l4 132 I51 1V0 189 209 230 551 TR M3 3156 337 359 582 405 428 452
L&} 71 89 JoB J2T 147 16R 100 212 @84 257 R0 304 0 3TH 0 8R® 377 402 427 458 479 505
40 TA 88 19 141 164 1T 211 235 260 285 31 337 3m4 301 419 446 476 03 532 561
4% 86 109 152 156 181 206 23% 266 2T 315 543 37E 402 459 462 0 493 584 556 58T 620
44 119 145 171 199 227 9256 285 5815 5846 377 400 44) 474 508 541 576 610 645 6B1
46 131 158 87 217 48 TV 317 345 378 412 447 483 318 553 502 G620 O @GST VOB 744
15 142 [T 204 236 270 304 535 875 41F 449 487 595 a4 604 o84 685 TR THRT BID
a0 154 |BF 221 256 202 330 368 406 446 486 527 69 612 AR4 BOR T40 787  R32 T
52 202 230 77 Al6 356 397 430 4B2 526 5T0 Gl 660 V0T VR4 BO1 B4D HOE O4B
54 217 257 298 340 363 437 472 518 565 613 661 711 a0y Bl 862 914 96T 1020
50 233 975 310 864 411 458 RO7 A56  GO6 7 TM 762 Bl6  BVO 925 98] 037 1094
58 240 905 H4] 300 480 400 549 505 B4R TOR  Th0 BlA  BT? O30 980 1049 1109 1170
G0 314 Y54 416 460 523 5TR 084 692 TR0 ROO A50  9BO0 o042  [o6n  [1)R 1183 1247
2 434 BRT 449 408 556 616 6VS T36 TOS B61 G2h GO0 1056 1122 11690 1%58 1427
64 355 411 460 520 590 632 TI6 VBl B4 913 481 1050 1120 1191 1262 13353 1408
66 435 497 560 625 691 758 B26 RO96 057 1050 111 1186 1261 1387 1413 1491
58 460 525  HUT 66O TS0 A0l BYI o47 1022 1098 1175 1255 1332 1412 1493 1576
0 185 355 624 696 760 844 921 ooH  [0F7  1IBT 1E%9 1321 144 1489 15T 1661

Cocfficientset 7.8 bg= [4140E03 by = 233570 bye 25530 by = U9265

=

ArrEnmix A-T.  SCRIBNER BOARD FOOT VOLUME TO A 4+INCH TOP WITH A LFT. STUMP FROM VOLUME EQLTAITDN—RED FIR
Total Height (feet)
DBH 30 40 50 60 F0 B0 80 (00 10 1H 130 140 130 160 17O 180 190 200 210 280 230 240
ten board feet
10 2 3 L] 5 (3] 7 B 1 11
12 3 4 5 7 g i1 12 14 17 19
14 4 5 T 10 18 15 17 H) 23 98 29
16 ] 7 I0 2 16 19 o 26 30 i} a8 4%
18 A O 12 b1 20 24 b 34 30 4 449 B& (1]
20 o A B ¢ 0 28 30 36 43 48 5 6l 68 75 B2
22 9 14 o 24 =0 37 44 51 5 B T4 B2 491 (00 109
24 It s 9 biat] B 44 52 £l B4 74 B2 a8 los 119 136 140
i 5 19 25 34 45 52 6l 7l Bl 92 105 11k 137 139 152 165 178 192
e ] Iz =2 a0 i 49 B 71 BE 94 107 120 133 147 I61 L76 191 206 2982 238
30 25 85 45 56 B8 51 o4 0B 122 137 152 168 I[85 200 219 236 254 o R -
32 ot I 51 i3] TT 92 oy 122 139 165 IVS 141 . 200 20y 245 68 988 S0 531 552
s ] 52 44 55 b BT 105 120 |38 |68 175 104 215 235 #7279 301 324 348 §72 354G 421
36 36 5O B4 S0 g7 115 134 153 174 195 217 %9 263 287 311 456 362 458 415 449 470
38 b L] 71 89 108 2B f4B [T0 193 296 240 265 201 918 345 372 401 430 460 400 521
40 B0 79 98 119 140 163 BT 212 258 265 242 8 550 380 410 449 474 506 340 574
42 66 86 107 130 154 1T 2056 232 61 200 320 351 353 410 9 184 519 554 581 ik
14 a4 117 (42 {68 195 231 253 284 216 49 383 417 455 ] 52T 56iR B4 644 B85
46 102 127 154 182 212 243 275 308 345 578 415 45% 492 531 e 615 656 60U 745
48 110 137 166 1686 220 262 P97 333 370 400 448 489 531 574 618 662 T8 755 802
50 118 147 [79 211 245 982 310 358 3099 440 483 35 571 618 665 713 762 #812 68
52 168 [9] 927 264 302 543 Sm4 427 472 518 365 ald b2 715 Tas  HIT v | a26
54 169 205 242 -®E2 323 5660 411 457 4 553 604 fi55 Tha 762 B17 874 93l GO0
56 180 218 268 500 544 390 438 487 537 580 645 BOS 754 Bl12 871 981 o2 1055
58 1891 958 294 919 %65 415 466 HIT 5Tl 626 6E% 742 BOZ 863 936 989 105 1121
60 246 291 358 NREE 480 4098 548 605 664 T4 TBG  #50 914 93] 048 1018 1188
G2 60 308 S5 410 265 521 K50 640 TOZ  Toh 351 BO5 o67  I0A7 1108 1182 i256
[%] o974 894 %77 4330 490 550 611 673 T4l soB BT 048 1020 1094 (169 1246 1825
3] 341 367 455 516 579 644 T11 YV 80 aly 71073 1151 19810 1512 1904
58 a5 17 478 542 608 676 V46 BI10 89% 959 1048 1128 1909 1298 1878 1455
T 976 497 501 S6B 637 TO9 T8 838 9% 1016 109A 1182 1268 1855 1445 15B6

Cocflicient set 8.8 by = BUS00E0d by = 220780 be= 143450 by = 09168
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Appenmix AR, SCRIBNER BOARD FOOT VOLUME TO A 4INCH TOP WITH A I-FT. STUMP FROM VOLUME EQUATION—INCENSE-CEDAR

Total Heght (feet)

DEE 30 40 50 60 70 B0 90 100 110 120 130 140 150 160 170 180 %0 200 210 A W M0
ten board feet

10 | 3 4 4 5 5
12 9 3 4 4 5 B 7 & 9 10
14 3 4 5 & 8 9 10 11 1B M 15
16 4 B ¥ 9 1l 2 14 16 18 @ £ 23
5.1 5 & 10 17 14 6 i@ 21 3 2 2 A1 A3
o0 TO10 12 15 1B 21 34 ¥ %0 33 4% 40 43 46
23 9 12 16 18 2% 27 B B4 % 42 46 H 3 B8 62
o5 13 18 2% 99 34 %0 45 51 56 62 68 T4 80 BG6 98 G 104 110
28 16 29 o8 w4 40 47 5% 60 67 T4 BI B8 95 102 109 LI6 123 181 38
30 95 %% 4n 47 55 B3 70 7R M6 G5 108 11l 119 128 136 Q45 153 162 170
52 90 38 46 855 64 73 A2 41 100 110 119 129 138 148 158 168 178 183 188 208
51 94 43 %% BS  T3 RS 04 1M 15 1%6 137 148 159 170 18T 192 24 215 927 238 3260
35 3% 49 KO T?  B3 95 107 119 %1 143 156 168 §8] 193 906 219 232 M3 58 271 184
nE 3% B8 81 B4 10T 1% 1S4 148 I62 175 190 9204 218 233 247 262 276 21 3 521
40 G2 76 o0 105 1%0 1%5 150 1G5 181 J97 %12 928 244 250 277 294 S0 32 M8 560
43 69 B5 I01 117 133 150 167 184 201 219 9% o4 27 200 A0R 326 345 863 382 400
44 o4 111 129 148 166 185 904 923 2 268 381 301 A2 341 861 881 402 427 8
44 169 173 147 162 183 903 o84 D45 966 9EE 308 331 853 AVE 897 420 442 466 457
48 118 134 156 198 200 2R 946 260 292 315 330 364 88T 411 435 450 484 509 534
50 175 148 170 194 215 243 958 203 SIS 344 360 305 490 48 474 50T B2 535 5EQ
52 150 185 21T 997 964 941 RIR %45 878 401 420 458 485 515 544 573 GO 632
54 172 900 998 956 9B 314 %44 3V 400 434 464 495 526 557 5B BEp 631 663
56 185 215 945 976 307 3% 870 40P 485 487 500 688 567 600 634 BBA T2 T3
58 199 291 964 997 980 364 S0 432 467 502 537 573 609 645 681 VIV VB4 T
&0 a47 987 %15 9535 380 496 463 500 538 575 618 G52 GO0 729 YAR BT B4
62 964 801 380 377 416 455 404 534 5374 614 655 696 TAT  TIR 82 B6E 9
& ag] S3] B#61 40% 443 484 526 G568 611 654 697 741 TES 829 873 918 962
66 441 38% 427 470 514 550 604 649 6O5  T41  TRY 833 EBO  92¥ 974 022
68 351 406 452 498 545 592 640 688 Y36 A5 B34 8B3 932 682 1033 1083
70 IED 490 474 R¥T 5TR 636 GTH 77 OTTH RTU mA1 933 986 1099 1092 (145

Coefficient set 9.3 by = TES20E04

by=259080 b= 112000 ba= 09016

Arpesnix A-9. SCRIBNER BOARD FOOT VOLUME TO A INCH TOF WITH A LFT, STUMP FROM VOLUME EQUATION—DOUCLASFIR

Total Height (feet)
DBEH 350 40 50 (] 70 BO 90 100 Q110 120 130 140 iBOD (60 170 180 190 204} 210 FH 230 240
1en hoard fee

10 2 3 4 4 5 B 7 B 9
12 3 i ] T B ] L1 2 13 I5
14 ¢ 6 8 160 11 13 15 i7 19 21 23
16 6 B 10 i3 15 i& 20 23 L i] 28 31 34
1B g I1 14 17 20 25 27 30 38 57 40 44 48
20 10 13 A7 21 25 S0 34 a3 42 47 51 56 (] G5
22 13 37 Rl % 31 57 42 47 54 58 A3 % i) B0 HE
24 15 20 26 52 28 44 5l 57 B4 70 rid B4 L] 97 104 111
55 17 24 351 35 45 5% B0 68 TG B4 0T QK IDA 116 124 153 141 150
8 M 28 36 45 53 62 T HO B9 95 108 117 127 136 146 156 166 177 186
0 35 42 52 B2 T2 B2 9% 103 114 135 198 147 158 150 181 192 M 16 37
32 3 48 60 71 8% 95 107 119 150 144 156 [EO 182 (a5 208 221 584 248 261 7S
24 13 55 68 81 o4 108 121 1835 149 165 178 192 MOy @ER 0RY 252 957 PR2 9T 81F  8%R
36 48 A2 [l a1 106 121 157 152 168 184 2001 217 233 2H00 26T 84 0} 318 335 353 270
33 T 86 102 119 136 1% 171 189 206 285 243 261 280 M4 318 487 356 376 485 115
40 78 93 114 182 151 170 190 210 280 950 V0 291 312 3a8 354 375 396 418 440 461
49 &6 105 126 I46 16T OI8O 210 237 254 BY6 209 532 345 568 301 415 458 462 485 510
44 116 138 161 184 207 281 285 270 4S04 820 354 870 405 430 456 482 i 1) 535 561
46 127 151 176 2001 227 233 270 306 333 860 887 416 448 471 404 B8 55 585 614
48 188 165 192 219 247 V5 304 333 863 800 432 452 488 513 544 575 606G 638 669
50 1500 179 208 238 268 900 330 362 %98 4%4 458 491 524 A7 50 624 B3R 692 TEG

} 4 9% 905 957 900 328 357 491 435 460 495 3300 566 i 1) 635 674 T 748 785
2| SoB P4% PFT 312 848 584 42] 458 405 598 BVl 600 (72 2] GET 726 TH 805 845
56 224 960 297 435 574 418 458 402 539 372 A% 654 GG EE- T80 g22  BE5 4ay
55 230 278 S1R 350 400 442 484 526 655 612 636 700 745 784 834 820 925 a7l
60 97 340 383 427 271 516 561 607 632 VOO 747 To5 B2 Ba 080 GRT 1046
62 816 962 408 454 507 549 AU 646 A06 V45 796 E4n Hoe G438 950 1051 (103
64 436 BE4 4339 483 537 5B 634 636 TR VY1 Bdd BUS 052 10060 1061 {116 1171
b6 407 458 5611 504 618 672 TI7 TB2 B3R A4 gl 100F 1066 112% 1182 1240
68 430 484 H40 A% GRS TIO TBR 82T OBRG M5 1005 10685 1126 1E8T 1240 Q811
i) 45% 51l 569 6%9 BRR  T40 AI0 872 934 007 1060 1124 1188 1252 1317 1432

Cocfficientset 2.2 by = JHOBOEDS b= 2.50680

be=LISTO0 by = 89187

wufrosay ncafiyery sofupy oof reepenbs aungy 251wy e g
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APPEXDIX A-T0,

SCRIENER BOARD FOOT VOLUME TO A 6INCH TOP WITH A 1FT STUMP FROM VOLUME EQUATION—PONDEROSA PINE

Totat Height (fest)
DBH 5% 40 50 60 70 B0 90 10 110 120 130 140 150 150 170 180 190 200 210 220 230 240
ten board fest

10 . 4 4 5 [F i B 9

18 5 4 B 7 - 4 11 12 14 15

14 4 6 B 10 12 14 15 17 19 =22 M

16 6 B 11 13 16 18 21 b4 ] 27 @ 52 25

I8 8 11 14 7 21 5% SR 4] 25 S0 42 46 30

0 10 14 18 22 27 3 B 40 45 H M 549 L] fld

22 1217 23 28 5% 39 44 K0 56 62 63 74 BO 56 B2

24 15 21 28 54 41 47 B4 6l 68 ¥6 83 a0 98 106 113 121

26 I8 .26 33 4] 4 57 68 T4 g2 491 im0 109 118 127 136 146 155 164

25 D6 %) 33 49 58 B8 TH B3 9R 108 119 129 140 151 162 173 B4 1895 M7

=0 3 46 57 68 B0 91 103 115 127 140 152 165 177 180 20% M6 220 248 26§

i i) 42 54 66 7% 9% 106 120 1834 148 162 177 191 206 22] 236 5] PG7 282 M7 3I3

e 48 62 TH 91 107 12¢ 133 1% 170 18T 208 220 287 954 272 @0 A0 325 W42 361 )]
36 55 Ti BY o4 122 158 157 176 194 =213 @52 951 27I 20 310 3% 55D AVl 391 412 4582
] Bl 99 (I8 183 Q58 178 199 9230 248 953 285 T O8R0 352 AT4 397 420 443 467 490
40 90 11 1B% 155 178 001 9224 948 972 2GR 3 G ST 396 42F 447 478 400 525 552
42 101 125 149 174 199 225 251 278 305 382 359 387 415 444 472 501 530 568 589 @IS
44 139 |66 194 222 951 280 200 339 8V0 400 431 462 494 526 6R8 500 623 656 GEO
46 154 184 215 246 278 310 343 376 410 444 47B I3 548 583 G618 054 600 727 763
43 170 208 287 3272 307 34% 378 4156 452 490 527 G666 2 B04 643 0 oR2 TR 762 RO B4
50 187 223 3260 298 557 376 416 456 497 5 B30 622 664 TOT O TR0 T3 RST 881 924
52 244 285 3927 360 41% 455 499  B44  5HO 635 BRI TR OTi4 BRI B804l 965 1014
54 267 311 557 403 448 497 545 ChG4  B43 625 T4 T7O¥ B4a5 BOE B4 1000 1053 1106
56 200 358 388 438 489 540 593 G646 699 YAF BOR  BOS 919 975 1031 1088 1145 IH03
54 A1% 367 420 475 530 586 643 FoO 754 HIT O BYE 936 4996 (05T  I11R 11RO 1249 1404
60 347 455 514 573 B34 695 7T H20 8BS o47 1012 1077 1148 1300 1276 1348 1411
62 428 490 AW ORIR BB4 YR BIT 831 953 1022 J092 . 1162 1283 (304 1876 1448 1521
L] 461 B2 UG 665 TAG BOT  BYD. o958  J025 1009 JIT4 1250 1336 1408 1481 1559 1637
(] HGE G40 Ti4 700 B6G 945 1022 1101 1180 1261 1R4? 1424 1506 1589 1673 [757
(i3] 607 685 T6A5 B46 928 1010 1994 1179 1264 1351 1438 1525 1614 1705 1792 lEs2
70 49 733 BI8 904 093 1080 1170 1260 1352 I444 1537 1630 1725 1820 1916 2012
Coefficient st 3.8 by = J17970E08 by = 2840060 by= 115420 by = 99045

Arpennix A-11. SCRIBNER BOARD FOOT VOLUME TO A 6INCH TOP WITH A LFT. STUMP FROM VOLUME EQ!.L’LTI‘DN—-—JEFREYFWE
Total Height (feet)
DBH 30 40 50 &0 0 B0 90 100 110 123 130 |40 150 160 170 180 190 200 210 220 230 240
ten bowrd feet

10 2 5 5 4 k] 1] T 3 g

14 5 4 5 B B L] 10 12 13 15

14 ¢ & 7 '] 11 13 15 17 18 21 23

6 5 8B 10 12 15 I W R W M F

$.3 7 1 15 16 2 99 27 3 3 g 4l 45 49

20 9 15 17 2l 5. 29 34 38 43 i8 53 58 63 [

L 11 16 21 26 31 37 42 48 54 o600 BB 72 7B B1 o]

24 14 19 25 52 %38 45 52 5§ 64 B B 83 o5 108 1n 119

26 6 2% 3 38 46 4 6 T Ta B7 96 105 115 124 P53 143 152 162

28 19- 28 36 45 54 04 73 8% 9% 104 114 125 136 147 158 169 18D 192 203

A0 33 4z 53 63 T4 B6  9F 109 121 3% 146 159 171 184 198 211 24 238 252

52 3 48 &l 73 86 99 113 126 140 I54 169 184 o8 214 220 244 260 2T a1 L LF

54 4% 56 T0 B4 99 (14 199 145 161 177 194 21 238 4% 262 2580 298 F16 584 353 371
=6 40 & 79 965 112 129 147 165 13 202 220 240 250 279 298 519 330 A0 380 401 422
‘38 ¥ o0 108 127 146 166 1860 207 228 249 270 ga2 515 857 360 883 400 429 453 477
40 81 101 121 142 164 186 209 232 255 279 S03 328 353 37 403 42D 456 €8T 508 535
432 90 112 185 159 183 ‘208 233 959 285 311 588 %66 0 304 422 450 479 504 537  BhV 5496
+ 124 150 176 203 E80 258 287 316 845 375 408 4537 468 499 531 563 596 G628 662
46 137 leb 194 994 254 985 41T 349 8331 414 448 482 5lo 65 586 622 658 &M T
48 151 182 213 246 279 313 348 383 419 455 492 529 567 605 G644 2 HBRY  TER  TRR B0
a0 165 199 2354 260 306 3485 B{B1 419 459 498 533 5% 62] 663 705 T48 Yol B34 BB
2 217 255 293 83% 374 415 45V HOD %43 SEF 632 677 722 788 BlF BRZ 210 G858
54 235 277 B19 362 406 451 497 543 590 638 686 VIS TS EB3F 886 937 988 1040
56 255 A0 345 392 440 488 538 538 630 690 4% TG ASD 94 950 10014 1090 1127
58 7R B33 ATI 423 475 52T 6Bl G35 690 T4 BOS B0 B 976 1086 095 [I66 121G
(F1] 548 401 456 5ll 568 625 684 2 T43 B0 BR4 926 938 1050 I115 109 1244 1300
62 74 431 489 548 610 671 TS84 0 798 B&S 428 9494 (061 1128 1197 1266 1336 1406
o4 401 462 524 588 653 TI9 TAT BAS 624 094 1065 1187 1200 12E2 1556 1431 1507
i 493 560 628 AOR TH9 B4l ol4 v 1062 1138 1216 1200 1371 L4580 1589 [6l0
it B2 BYT 670 T44 B 896 974 1053 1133 1214 1295 1378 1462 1546 IG31 1717
n 560 BS6 718 790 BT2 054  108T7 111 1206 1292 879 1467 15585 1645 1736 |R2T

Coefficient se1 4.2 by =_13340E03 b =2.36420 by =1, 20580

by = 99686

ity bpafypery snfugyy snf sty i) wg sy pa g
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ArPENDIX A-12. SCRIBNER BOARD FOOT VOLUME TO A GINCH TOP WITH A 1.FT. STUMP FROM VOLUME EQUATION—SUGAR PINE

Tatal Height (feet)

DEH 30 40 A0 &0 Jo B0 90 100 110 120 130 140 150 160 170 180 190 200 20 220 W0 M0
ten board fect

10 P 4 5 B 5 & B 7 -]
12 3 4 b ] 7 g e 11 12 13
14 4 B 7 9 11 12 14 16 1B 8 21
16 6 & M 1\ I8 17 1 22 24 27 w3
18 8 11 14 17 My 2% 25 M S22 585 58 49 45
it w 4 17¥ 2 25 I3 33 A7 41 45 49 53 5B L
e & & - 51 5 41 46 5] &Y 62 7 i 77 B3
24 5 N1 27 %3 3G 45 5Kl AT &% 69 76 B2 84 a5 Log 1o8
ey 15 25 32 30 47 54 61 60 T6 84 91 o9 107 115 128 130 138 146
e 22 80 38 47 55 i 73 B2 9l o0 L@ IR 127 185 146 156 164 174 183
530 55 45 4] B3 7% 86 95 107 117 123 %9 144 160 i | 188 198 8204 215 R
b 41 52 4 76 BY 99 1l 124 136 145 161 174 186 oo 219 995 237 BS0 263 27T
ke 47 60 ™ BY 101 114 128 42 157 1Vl 185 200 olg 220 244 258 293 BEER 303 3B 383
36 54 69 84 902 115 131 147 163 179 165 211 238 246 PGl 2TH 2895 51 PG B46 363 &A1
38 TR 45 [15 150 148 155 IR4 P09 201 w40 958 277 296 315 334 353 373 3T 402 491
40 A8 107 127 147 167 187 P0F 228 249 270 0] %12 335 355 376 A9R 419 441 463 4R5
43 o8 120 147 164 186 200 282 955 I7R 302 3B5 340 3V 39V 42] 445 460 493 518 543
H 188 58 182 207 232 258 284 A0 28% 862 EER 414 440 468 495 532 540 EVG G603
46 14y 174 202 220 257 285 314 342 37] 400 470 459 4BR 518 547 577 607 638 668
48 162 |92 9292 958 288 214 846 377 409 1 478 505 538 570 608 £%6 0 669 V0 TS
50 178 211 244 277 311 345 379 414 448 434 519 554 590 696 6O GOR TM O TI0 8OV
52 230 266 3083 30 3TV 414 452 400 B28 RGY  BOG 644 B84 723 T2 B0Z  B42  BAY
54 251 200 %30 3T0D 410 451 492 B34 YR 617 6RO TO2 T44 787 B30 BV 917 S80
56 272 315 358 401 445 480 5% 579 624 6T TIE 761 808 854 201 047 eas 1042
58 204 340 387 434 482 530 578 626 GIS 724 774 i | B4 924 974 1085 107G 1127
&0 37 417 468 519 A71 628 676 728 781 35 BAE 04 006 1051 1106 1160 1216
62 395 449 504 A59 G14 070 72T 783 B4l BOR 956 1014 1072 LI30 1189 1248 1308
&4 424 482 540 600 G52 TI2 7RO B4l 907 GR4 1025 J0RE 1150 1213 1276 1830 1408
Bh 516 578 642 J06 770 B35 900 065 1031 1098 1164 1931 1298 1366 434 1502
B8 551 HlE 625 Th4 A2Z RO2 G061 1081 1102 1172 1244 1513 1587 1459 1531 1604
70 BET 659 741 80% BYG 050 10924 1089 11V4 1250 1585 1402 (476 1655 1632 1V10
Coefficient set 5.2 by = ATOGEDS by « 243200 bew LOBORD by = 99663

ArPENDIX A-13.

SCRIBNER BOARD FOOT VOLUME TO A 6-INCH TOP WITH A 1FT. STUMF FROM VOLUME EQUATION—LODGEPCLE PINE

Total Height (feet)

DBEH 30 40 50 &0 50 80 90 100 (10 Q20 130 140 150 166 1 1B 190 200 ZI0 2 230 240
ten board feet

10 g T 3 4 5 fi 7 T 8
I2 2 4 5 L] 7 L] 10 12 15 15
14 4 5 7 9 11 13 L5 17T 20 22 24
1] ] 7 W 12 15 18- 21 24 - A iz | 37
I8 A [ I - 16 20 24 28 32 36 41 45 50 55
) 9 g 47 21 2% 8] a4l 47 52 58 64 70 76
L 11 16 21 27 3% 89 4% B2 53 66 T3 Al -t} 06 104
e | 13 19 26 3% 40 47 53 64 72 El 40 94 108 118 128 157
26 15 23 31 59 48 5T 67 77 BY 47 108 19 150 142 154 166 178 196
b .8 o 27 A7 4% A7 68 79 Ol 108 116 128 141 155 168 182 157 211 206 24
50 3% 43 54 @©Y ¢ 93 06 121 135 50 166 18t 97 24 280 M7 I4 252 300
32 37 B0 63 T8 107 123 140 157 174 192 2l TR 4T 266 286 B06 836 0 BT 867
H 49 57 T2 88 105 123 141 160 170 199 219 2400 26] 283 3056 828 350 373 507 491 445
36 44 65 B2 100 120 140 160 182 203 226 240 27 S97  93] 456 2 B79 308 434 451 4¥8 005
58 Y3 492 113 135 187 180 204 290 954 MROD 207 554 362 390 418 448 477 a07  GSA 568
40 81 102 126 A0 1VH 202 295 056 P84 33 343 3T 4l 436 468 500 533 867 601 655
42 of 114 140 167 195 2924 =254 =284 3168 S48 3R] 414 4409 484 319 BARA 592 620 7 705
a4 126 155 184 215 947 280 314 SMB 384 4% 457 485 A4 37H R1% G653 694 -1 -
4h 139 170 202 255 271 307 ‘344 FB82 4N 461 502 54 586 629 673 717 762 RO8 854
44 151 185 93] o258 206 385 3576 418 460 M S48 504 Gl 7 75 VB8 BT BBE 933
50 165 202 240 280 822 %65 400 454 5 S48 596 645 poh V4T TYE B51 906 959 1014
53 918 2H0 33 BB 395 442 491 542 593 645 G000 TRE BO8 BAES 922 n&0 1039 1098
54 255 980 327 SV6 426 477 580 584 630 606 758 #12 872 4932 94 056 (120 1184
50 253 305 352 404 457 513 60 G628 GRY V48  BOO. BYR 037 1002 1068 1135 1203 1272
58 371 323 376 482 490 549 Bl1O BTE TR BN BET 9% 1008 1073 144 D216 12RD 1563
50 344 402 461 323 B8 651 TIT O OVRR  BSS 925 997 1071 1145 1931 1208 1576 1465
62 267 428 401 B37 624 695 TH4  BIG 910 O8N 1062 1140 1219 1500 1581 1464 1548
L] B30 454 521 5491 862 735 Bl T GRS 046 1127 1210 1294 1370 1466 1534 1644
lie] 481 552 625 T01 770 BSE  O3% 109f (107 11983 1281 1870 1461 I552 16486 1740
e SOH SH8 BH1 T4 822 o006 o9¢ 1080 1169 1960 1358 1447 1549  [B40 1788 838
i1} 5356 Gl4 696 FHO S67 055 1046 1138 1232 1388 1426 1525 1626 1728 1832 087

Cocffivient sel 5.2 b= 46930E04 b =2.63260 be=131150

iy = GBHLE

danferony wtncnafrpery Alpy il vzl aneipg AAL 0Tk} B g
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Aprexmx A-14.  SCRIBNER BOARD FOOT VOLUME TO A 6INCH TOP WITH A 1-FT. STUMP FROM VOLUME EQUATION—WHITE FIR

“Total Height {feet)

DBH 30 40 50 (] 70 8O 80 10 110 120 130 140 150 160 170 180 100 200 20 220 230 240
1en board feet

10 @ 3 4 5 (7] T 5 9 iU
12 3 4 7] ¥ 3 4] 12 13 15 7
Rl a 8 [1 I8 16 19 a2 6 a4 32 3 a0
18 i R T | 18 b4 | ] 29 33 B 4% 46 51 ol
20 % 13 15 22 27 3z 37 4 48 5 5 M T0 TE
] i Is 22 =i - T L 52 59 g5 72 79 BT o4 101
24 14 20 26 53 40 48 55 653 il @ BE 06 105 114 123 152
k. 1] 17 24 8] 40 48 &7 66 75 B5 G4 104 115 135 185 146 157 168 179
28 19 28 37 46 o6 67 7 BR 99 111 123 134 147 159 172 184 197 2L 224
30 32 43 54 [i5] 77 a0 102 I1th 1M 42 156 170 184 199 214 37 244 259 75
32 37 49 62 5 85 108 117 152 147 163 ITe 195 212 b 245 242 280 258 315 334
34 42 5h 70 85 101 117 133 150 168 183 208 222 M40 259 270 Dog o 318 38 3/Q. 370 40
36 48 B3 79 96 114 132 150 184 1BD 209 229 2RO 271 202 314 B35 359 5E1 404 427 451
338 0 B0 [0 127 147 168 180 211 234 ¥56 EBO. 303 327 %52 376 401 437 452 478 504
40 T8 98 119 [41 164 18T 2011 23% 260 285 311 337 364 381 418 4460 474  HOGF  5S5] 561
43 g6 100 187 |56 181 9206 233 260 287 415 343 372 402 432 162 493 524 555 587 619
44 119 145 171 199 227 256 285 315 S46 SVT 409 il 474 HS 2l 576 BI0. 645 B6E1
4h 131 150 187 217 245 280 312 345 3Y8 418 447 448 519 B545 502 629  B6T 705 T4
48 142 IT% 204 236 270 304 330 375 412 440 487 525 564 604 44 68D 726 768 B10
i) 154 187 221 256 293 3% 368 407 446 487 53 & (i1F B55 s T4 787 B32 B78
58 202 9239 277 316 356 397 430 487 535 570 615 G 707 754 RO B500 BOE D48
4 217 257 T0H 340 38% 427 472 KIR 565 613 [i1:3) T b 1 | B2 914 967 1020
56 233 275 319 34 4011 458 506 B35 6DG  BSY it 762 &15 BT0 093 530 1038 1093
o8 249 X4 341 390 439 490 541 504 648 Y03 758 815 B72 830 o83 1048 Li10& 1i65
¥ 814 364 415 465 322 577 633 4691 V48 BOR BG4 920 991 10 1117 11BY 1248
62 354 387 44 498 555 6l4 GBI ?‘54 706 859 993 GEE 1054 1% [188 1266 1335
[ ] 354 410 465 528 530 G651 TI4 TTU B4% ol 979 1048 1117 1188 1359 1832 1405
[0 434 485 558 629 6HEO VRE B24 8O3 Ge4 1036 Llce 1182 1257 1332 1409 1486
(i3] 458 53% BRO 657 T27 ToR 870 843 L0IE 10D I1TD 1248 1327 1407 1487 1609
i) 48% 551 621 693 766 B40 916 994 1072 1152 1235 1815 [3084 1482 1567 1633

Cocfficientset 7.2 hg= 117T00E08 by = 240000 by= 125500 hy=081351

ArrErmix A-15.

SCRIBNER BOARD FOOT VOLUME TO A 6INCH TOP WITH A 1-FT. STUMP FROM VOLUME EQUATION—RED FIR

Total Height (feet)

DBEH 30 40 50 60 70 80 90 100 |10 §20 I80 )40 150 160 170 120 190 200 210 22 230 240
ten board feer

1n 2 3 4 5 & 7 ] w11
12 3 4 ] ki 9 n 12 14 16 1a
4 4 5 7T 10 12 M 7 20 2% 26 29
16 & T 10 13 16 19 25 27 '2p 84 30 43
18 6 9 I3 16 200 % T H 3w 44 50 5 6]
L1 B 11 16 20 95- Bl 3 4% 49 55 B2 69 T6 B3
2 9 14 19 2 3] a7 44 52 3 &Y 7T B2 2 101 111
24 11 17 2% M 8T 45 B3 62 71 8y 90 100 110 121 182 144
i 13 1% 27 35 44 53 62 73 BF 94 106 §IE 130 143 156 ] 182 196
928 15 28 31 40 50 61 i B4 97 109 123 157 151 165 181 196 242 228 248
S 5 86 46 58 O T0 BS  97 111 1% J4l 15T 17A 190 %07 995 Q4% 95T DH) 300
a2 41 5% 66 B0 o4 110 126 (43 60 178 196 2Ih 235 2/W5. WE 9V AI9 %41 364
54 33 46 59 T4 90 106G 123 (42 160 (8O 200 221 243 2W\E IET 811 234 350 2BY 400 484
56 37 51 66 &% 100 118 138 158 IVO 401 224 24T 271 206 321 347 7% 400 478 456 485
5& 5 73 92 Il 131 158 175 199 22% 248 274 300 328 36 384 414 4 476 506 538
&0 62 81 101 122 145 168 183 219 246 273 302 831 341 397 43 456 480 KBTI 55T 583
42 65 89 111 134 169 185 21T 240 368 249 A%0 563 396 0 420 484 300 538 573 &6l G459
44 97 130 146 173 201 9231 9261 2O% 326 360 345 451 468 506 544 584 624 66 VOB
4 105 |31 158 1B7 218 250 283 38 354 591 429 468 2 n08 540 30) 688 67T Tee 76T
35 113 741 171 208 236 990 806 548 857 49% 463 505 B4R BO3  G3E 684 Taz  TED B24
50 122 (52 (84 218 253 941 8599 S70 401 454 408 543 GO0 GH8F GB6 TEE VAT 834 Ba2
52 165 197 34 272 4512 353 206 441 4RT 5% 5HB2 632 GRS 76 TR0 f44 809 065G
54 174 211 249 290 833 877 423 471 520 570 622 675 VR 76 845 901 o961 1021
5 185 224 260 200 254 402 451 500 B BV BBS  TIO  FTF 0 R37  80B Up0 1025 1088
54 197 383 287 828 3% 437 479 53¢ 5E8 643 TO4 VB4 826 B80 0583 1009 (086 1155
) 252 2090 S4B 399 452 B0V AO4 622 0BY 745 BOS AV4 94l oo 1079 Q150 1923
v 66 316 6T 421 477 585 585 658 T2 O TET 854 o4 w04 (068 1140 1215 1999
B4 981 %53 9RT 444 B0 BA4 627 603 T B2 000 473 1048 1124 1201 1281 1361
bt 350 40T 467 529 593 660 79 TO9 0 RTZ w47 1023 1102 Q1181 1263 [IM46 1491
GR 867 427 490 B35 622 692 TRM B39 9i15 993 I074 1IS6 1240 1825 H413 1502
70 334 44T 513 S5B1 652 VIS RO BVE 0 BBE 1040 1124 1210 1298 1SBR  14B0 157%

Cocflicient set 8.2 by = T5100E-04 by = 227830 be= 143680 by = 99000
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APrenpix A-16,  SCRIBNER BOARD FOOT VOLUME TO A 6INCH TOP WITH A LFT. STUMP FROM VOLUME EQUATION —INCENSE-CEDAR

Total Height (feet]

DBH 30 40 50 60 70 S0 90 100 110 §E0 130 140 150 {0 170 180 Q9o 0 210 My 230 20
ten board feet

1 ] & 2 5 4 4 4 5 5
12 ¥ % 3 4 5 B ¥ ] B g
4 3 4 5 [ ¥ B 1 I 12 14 15
I6 d 6 7 g 10 42 14 oI5 17T 1@ 91wy
I8 E ¥ 100 12 4 16 1% 2L 29 % 2B 81 38
20 T 12 15 15 21 24 97 80 8% 56 40 4% 46
22 9 12 16 19 23 27 30 34 3® 42 46 50 54 B4 62
94 n 15 19 24 28 38 38 42 47 B2 BT &2 &7 TR 77 @9
o6 13 18 24 89 34 40 46 51 57 6% 69 75 8] BT u9i 90 ips 119
23 I 22 28 34 41 48 B4 A1 B8 T3 B2 BS  96 104 1M 118 126 133 141
30 26 8% 41 48 56 B4 0 TE B0 88 97 105 113 199 Q1% 139 |48 157 166 U7
52 30 38 47 6 65 T4 B4 95 103 112 12 122 148 152 162 17 B2 193 08 213
44 34 44 52§64 F5 85 U6 107 ]IS |20 40 152 163 IVS 186 103 210 29) 988 945 857
56 3} 50 62 T3 8% 4F 1100 122 185 147 160 173 186 199 212 995 999 959 956 oA 993
38 57 T 8% 96 1100 124 138 152 166 181 195 210 995 940 255 TID O °AR 800 %16 8sl
40 64 78 g3 108 123 139 |55 IVl 18T 208 219 9%% 959 IH0 985 908 0 890 887 5E4 g7
49 TLOB7 104 121 138 I53 T2 100 B08 9% 944 PA% 981 200 310 337 456 376 805 414
44 97 115 133 152 171 191 210 930 ®H0 970 S0) 811 832 258 374 95 4l 437 450
46 106 126 147 168 B3 2I0 232 954 276 295 320 849 S66 3\ 419 435 458 481 505
48 L7 139 161 184 ‘20T 230 254 278 502 926- 351 378 401 476 431 476 502 528 558
5 137 151 176 200 2E6 32m1 277 R0% 820 556 SA% £10 287 454 499 51% A47 575 ikt
52 164 191 ZI8 9245 273 201 220 358 586 416 445 474 504 534 564 504 625 BG5S
54 178 ‘206 235 265 305 325 450 887 418 449 481 513 545 572 B10 643 6TE 70O
56 191 223 354 286 318 351 384 417 450 484 518 583 AES 620 657 EA%  T9R TAd
58 205 253 272 307 341 876 419 44 484 30 557 504 681 668 TO6 744 TRY B3O
B0 256 292 338 NG5 408 441 4790 SR B57 RO06 636 BT 715 786  Yoa 837 BTR
62 273 811 360 300 430 471 511 3553 504 686 678 71 Y64 BOT 8500 ED3 937
64 250 331 373 415 458 500 544 588 B39 BYT 722 767 H13 85O 005 951 098
65 553 386 441 4856 532 57 624 BT1 TID 766 RI4 BG3 61} OGO 1009 1050
65 372 419 467 515 583 612 BG1 FI1 761 812 862 914 965 1017 1060 1191
it} 388 443 493 544 505 G646 659 751 BO4 857 011 965 101D 1074 1129 (Iss
Coefficient set 9.2 by = 61440E04 by = 268850 b= 112370 by = 0BE55

—

——

Arrenoix A-17,  SCRIBNER BOARD FOOT VOLUME TO AN &-INCH TOP WITH A I-FT. STUMP FROM VDLUME EQLMT!ON—D‘DUDULS-HR

Tatal Height (feet)
DBH 30 40 50 60 70 80 00 100 110 120 (%0 140 150 160 170 180 190 20 210 220 2 240
ten board feet

10 2 5 3 4 5 i 7 7 8
12 3 4 5 B 9 10 11 13 14
14 £ 6 5 8 11 13 14 16 & w0 9
16 8 B 10 12 15 17 20 g% es 97 30 33
1# 7 10 1% 16 19 2% 45 o9 9% S5 %9 43 46
20 9 1% 17T 21 25 29 3 37 41 46 3 54 59 63
22 12 16 % 9 31 8% 41 45 51 57 62 B8 73 79 84
24 14 2 23 8] 37 4% B0 56 62 69 75 BY  AD  o6 W2 LW B
o6 17 %4 80 37 45 52 59 67 T8 8% 00 08 106 114 122 131 138 147
% ) PR % 044 33 Bl OTO Y% S 97 106 116 195 185 144 154 164 174 184
30 3 5 &1 FI Hl g2 0% 1% 194 I3F 146 157 188 179 Iy B0f  g14 935
52 ag ig 50 70 82 94 106 uif 130 142 155 (62 180 193 206 210 233 46 959 973
34 4% 55 BT ED 0% 107 121 134 148 168 177 |91 206 M0 935 230 265 280 295 311 8%
36 48 62 76 81 106 121 186 152 168 84 200 216 252 248 266 28§ 00 %17 384 851 369
38 69 R5 102 I8 135 |58 170 18R 206 294 949 95] 279 %9 B17T 836 95% 474 34 413
40 77 45 118 {82 15l 170 190 200 9220 249 PT0 o0 311 382 358 374 895 417 439 460
42 B6 105 126 146 167 188 210 952 054 976 900 ®2] 544 367 291 414 438 482 486 510
44 116 38 161 184 207 23] 255 279 304 399 354 370 404 430 456 453 508 534 561
46 127 151 176 %01 227 9253 270 406 833 350 387 415 443 471 490 528 336 585 6l4
4R 138 §65 1927 290 247 9276 =04 333 263 802 497 452 483 5I3 544 B75 6OV 638 670

130 179 208 238 260 P00 830 368 394 426 45 400 584 557 300 624 658 6OT 7Y
gg 194 125 o58 900 334 357 391 425 460 406 531 BBV 602 639 BTS  TIZ  T4H  TEB
54 200 243 277 313 349 385 422 450 406 534 372 BI0 640 6BB 727 V6T 806 Bd6
56 934 9G] 998 336 374 413 453 403 532 B3 GI4 BB5  BOT 730 TB1 B2R  BB6 900
58 P4 270 519 350 400 442 484 527 570 GIS A5 YOI T4 790 835 881 936 972
fi 997 40 3WR 427 472 517 562 608 G54 YOI Y48 795 848 B9 o400 WBR foss
52 417 362 4085 455 502 550 598 B47 BO6 746 796 B46 U7 048 1000 1032 11
61 356 384 4385 489 533 585 G35 GRT Y96 792 B45 898 952 (007 1061 1ile  1ITe
66 407 458 511 564 618 672 797 TR® HBR EG4  US1 1008 1066 1174 1182 o4t
68 430 484 540 506 633 710 7B RI6 8E5 o45  J005 1065 1126 1187 1249 1310
0 458 310 560 G625 68 TR B0OY RT1 O35 006 1050 1123 1187 1251 1316 1381

Coefficiennset 2.1  by= |45%0E053 by =247100 be= LISTID by = 90058
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ArreNoix A-18,  SCRIBNER BOARD FOOT VOLLIME TO AN SINGCH TOP WITH A LFT. STUMP FROM VOLUME EQUATION—PONDEROSA PINE
vt cenichsdlier orveag i e i ot b LA =

Towml Height (feet)

DBH 30 40 50 60 70 80 90 100 (10 190 130 140 150 160 170 180 190 W0 210 2I0 B0 240
ten board fee

10 g 9 3 4 5 & 7 o

12 3 4 5 68 & O 10 14

14 4 6 ¥ & 1 13 15 o0 92

16 6 1w 13 15 I8 28 31 24

14 & 37 41 43 48

52 57 62 66
60 66 71 Il 83 &9
3 Bl BB 95 102 1M 1y
BO 97 106 115 124 135 148 151 160
106 116 126 137 147 158 169 IR0 o0 oMl

8
1]
byt 0 13 17 21 %6 80 54
17 22 37 3 8y 44
e | b M 27 8% 40 46 53
26 I8 25 32 4 48 &6 @4 T2
28 21 30 39 48 57 66 Y6 BB

T
11
17
23
M Iy 2 23 27 S
59
15
B0

EZRNE ¥¥EEw
&

10 35 45 56 67 78 B 101 113 124 136 1490 161 173 186 108 73 A
39 4l 53 65 78 61 lo4 17 (8] 145 150 173 187 202 216 zlm E:A EE: g";'; gﬂ 305
34 47 61 75 00 105 120 135 151 167 1S3 199 916 235 240 266 288 301 918 836 358 97|
a5 54 70 86 103 120 137 185 173 191 200 998 247 266 285 505 824 341 954 384 404 4%
38 98 16 136 156 176 196 217 258 250 280 302 324 845 868 390 413 485 458 4H]
40 89 110 131 133 175 198 221 244 268 299 316 840 965 7
40 100 125 147 172 J97 222 948 974 N 527 854 38] 400 ﬁ ;ég :';g :g? ggsalzr ;%;: jﬁ
g 137 154 101 219 247 276 305 334 364 394 425 455 486 518 540 581 613 G645 67N
& IB2 182 212 243 274 806 338 37) 404 437 471 BOD 580 574 609 64 680 715 7h)
2 168 201 234 968 305 338 373 409 446 433 530 K57 595 34 67 TI1 T80 790 &°9
5 185 221 257 295 333 371 410 450 490 580 571 613 654
gf 241 282 393 364 406 449 493 536 381 636 671 716 ?E,“?' a?gg ;ﬂ: ;gg 3% ggé
M ;!EH g 352 593 443 400 587 G585 634 A83 782 7AT  m3T  BED OS8 ORS 1087 1089
3 86 583 432 482 533 584 686 68U 742 796 K50 G065 960 (013 107 1197 1184
s 311 362 415 468 525 578 633 600 747 GROS  863  02) O8I 1040 1100 [161 1292 1989
591 448 506 565 624 685 746 807 870 032 996 1060 1124 1189 12535 1391 7
g ﬁ fgg :;g 609 673 738 804 ATO 937 1005 1074 143 [217 1282 1358 1404 :igs
& 5 655 724 794 H64 036 1008 1081 [154 1229 1303 1579 1455 1531 1608
66 558 600 702 76 B51 927 1004 1081 1160 1238 1318 1398 (479 1560 1642 179%
o 597 674 752 831 911 993 1075 (158 (241 1526 411 1497 1583 1870 1758 184
637 TH) 803 844 074 1060 1148 1986 (326 1416 1507 1599 1691 1784 1878 ]97
Coefficient set 3.1 b= 1446008 by = 241490 be= 115150 by= 99797

ArrENmx A-19.  SCRIBNER BOARD FOOT VOLUME TO AN BINCH TOP WITH A 15T STUMP FROM VOLUME EQUATION —]EFFREY PINE

e - —

Total Height (feet)

DBH 30 40 50 60 70 80 90 100 110 120 30 140 150 160 170 150 190 200 210 20 W0 240
ten board festy

10 T 2 R 4 5 f B T S

12 1 .4 5 B Fi o 10 11 13 14

14 4 5 7 g 11 12 14 16 13 2o 22

16 BOY o 12 15 17 %o 2@ op5 %R Bl M

18 7 10 13 16 e 23 2 30 33 57 41 44 45

20 9 18 160 20 2% 29 53 3R 4% 7T 8% 57 02 67

22 I 1% 2@ 265 31 35 42 7 53 53 65 7 7 &5 &9
i 419 2 31 38 44 51 58 65 T2 T 87 94 jo2 108 17
26 623 3 38 45 53 8l 70 YA A7 U5 Ipd 113 12 132 141 151 160

8. 19 27 3 45 54 6% 73 B3 9% 103 113 181 1% 145 156 167 170 180 90

30 32 42 A 65 T4 BS  9F (08 13 133 145 188 170 1B® 496 209 22% 236 250

B2 87 48 61 Y3 B& 99 112 128 140 154 168 183 19F 212 237 M43 938 BY4 A9 85

B4 43 56 70 84 08 113 128 144 160 177 18% 2O 22T M4 26] 7Y 296 314 332 851 360
a6 409 B4 7 95 112 129 147 164 1B3 201 TIO 236 258 BFR 207 §17 AR7 BSE 378 394 43
s 7T 90 108 127 146 166 186 D06 227 P48 270 202 314 536 850 3R] 404 428 451 475
40 81 101 12@ 142 164 (186 200 =2 a5k 270 808 327 852 877 402 428 45t 480 506 533

90 112 135 159 8% 208 233 958 236 311 988 865 803 421 440 478 506 536 565 5Y5
125 150 I76 203 230 258 D287 316 345 375 45 435 467 498 530 552 sS04 627 6ED
128 166 194 224 254 285 517 549 581 414 #M47  48F 515 530 585 G2 656 632 72O
151 182 214 246 279 513 548 383 419 455 490 520 567 605 643 682 7Rl VBl BN

165 199 234 260 306 543 881 419 458 4898 588 579 6200 6E2 0L T 789 838 BT
: 217 255 294 333 374 415 457 SO0 545 587 631 676 Y21 767 BI4 860 ©O8 4935
26 277 319 362 406 451 U6 H4% 590 AR3T  GES T34 VA4 BAY B84 035 9B 1038
255 300 345 392 440 488 537 588 638 GO0 V42 795 848 002 057 1012 1067 I3
276 314 873 4835 475 527 580 684 GEO 745 ROl B5E 91 474 1033 1002 1152 (%13

348 0L 455 511 587 634 6B 742 BOY  BA2 923 985 (048 L1010 L1TH 1340 18305
374 431 480 B4R 609 670 T3S Tus  BB0 025 001 1068 11ESK 1193 1261 1331 140
400 461 523 587 652 Y17 TH4. B2 921 990 061 1182 &0 1277 1381 1485 1499
492 550 627 BOp V56 BAB 910  SB4 058 1138 1309 1286 1364 j448 15322 602
525 U6 GBH Va2 817 BOR 0G0 1048 187 1208 1989 1371 1464 1557 1622 1909
558 633 TI00 YRS BG83 040 1031 1115 1199 1284 (1ST0 1468 1546 1635 [T24 1815

b= J13T0E03 by = 242500 be=1.20850 by= 99562
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Avprnpix A-%0, SCRIBNER BOARD FOOT VOLUME TO AN 8INCH TOP WITH A |-FT. STUMP FROM VOLUME EQUATION—SUGAR PINE

Total Height (feet)

DBH 30 40 50 60 70 80 S0 Q{00 Y10 120 130 (40 150 160 17O (80 190 0 20 TR0 230 240
ten board feet

1] z 2 B3 4 5 5 5] 7 T
12 5 4 b5 ] 7 B 9 1 12 13
14 4 & 7 g9 I 12 4 I 1V B 20
Ia 6 8 0 12 14 17 19 21 8% 25 PA W
18 8 10 13 e 19 ¢ 25 M 51 34 37 40 44
20 10 13 17 21 25 98 30 %5 40 44 48 F2 i1 i
2 2 17 21 26 51 3 41 45 50 &5 6O 66 71 76 Bl
24 I 21 26 32 3 ¢ 5 bH6 62 68 V5 Bl 7 93 100 106
26 I8 25 32 38 46 53 61 B8 75 8% 99 o8 Jos 113 121 128 136 144
25 22 3 38 46 55 64 T2 OBl o0 OO 108 LI7 1% 185 144 53 162 17z 181
30 35 45 5 65 T& B 95 J06 Jlb: 127 I8Y  ]4B 1659 70 150 199 202 713 234
5 41 B2 &4 F5 BT 99 11 123 135 148 160 178 [85 197 210 fe% 935 4R 9G] 7
E | 47 60 T3 BT 100 Il4 1M 42 156 170 IB4 199 213 23§ 242 P57 R72 286 801 316 53]
3G 54 68 84 99 113 1530 |46 162 178 194 2Rl 227 W4 ZHD 27V 294 3100 8¥Y 344 81 a78
38 8 95 113 130 148 166 184 202 271 2% 958 270 205 4l4 333 832 371 391 410 439
44 88 107 12V 147 167 IBY 207 2R 40 60 FHO 311 3385 354 3Th 397 418 440 467 484
42 00 120 |42 164 IBT P09 282 255 278 801 825 M9 372 596 420 444 468 492 517 540
44 134 158 183 D208 233 958 284 510 5%6 0 362 384 414 - 44) 467 494 521 48 ATH  60%
46 148 155 202 230 258 986 S14 543 872 400 480 450 48R 518 547 577 607 637 667
48 163 193 2923 35% 284 515 846 STE 400 441 473 506 3538 3 O3 636 660 T2 TES
50 179 212 245 B7H H12 546 380 415 449 484 519 555 500 G626 662 6B VI 770 HOY
52 231 P67 304 340 378 418 455 491 58 SER G606 645 BE4 TIE B2 OBOY  B42 8]
54 2 241 331 371 411 457 493 534 576 618 660 702 T45 787 830 87%  OI6 OGO
56 273 SIG. 850 402 446 491 535 530} 623 BV0  TFI6 VAT BOR R4 601 947 o094 1041
58 206 542 388 435 483 B3] AT G2V OBVA VRS VW4 B2 BY4 924 974 1025 1075 1136
it B6d 419 460 52] 572 6¥4 AY6  TI9 TE?  BRS  BE®  o4f 906 050 11056 1155 1914
B2 B9 450 505 560 616 BYI TRV T4 841 BO9E 955 1018 1071 1129 (18R 1747 1306
B4 435 4B 541 600 660 TR VRO B4l 902 863 1025 IDET 1148 1211 1274 1357 1400
i3 17 579 649 T06 TT0 M34 RO 965 {OS0 1096 1163 1290 1206 1363 1430 1408
68 il BIR 686 753 822 BO1 OG0 1030 1100 LITO. 1241 1819 JRRS 1455 1527 1599
70 587 658 730 802 BI5 040 1022 09T (171 1Wd6 (8399 (897 1479 1550 1636 1703
Cocflicent set 5.1 byg= 14540E-05 by = 2510600 bo= 1.0ERT0  be = 9455

ArrERDIX A-21L

SCRIBNER BOARD FOOT VOLUME T AN 8INCH TOP WITH A |-FL STUMP FROM VOLUME EQUATION—LODGEPOLE PINE

Total Height (feet)

DEH 30 40 50 &0 70 80 90 100 110 120 130 140 156 160 170 18O 190 200 210 220 230 240
ten board feet

10 1 2 3 2 4 5 i3 6 7
12 2 3 4 ] 7 B 9 11 2 13
14 5 B 6 8 16 12 14 16 15 20 22
16 7 9 12 14 177 2 23 25 P9 32 55
2 g 9 ]2 16 12 23 27 8] 8 39 43 47 52
bli] 8 12 16 21 2 30 % 49 45 51 56 62 68 73
22 11 18 M 236 %2 38 44 51 37 & T TR E6 o3 101
24 I3 19 26 32 40 47 &% 63 71 79 88 97 106 iI5 185 134
26 16 23 11 39 48 37 65 T6 86 OF 107 118 1M 140 151 163 175 18y
28 12 %8 87 47 57 68 T 91 08 (15 127 l40 J53 167 18D I%4 208 223 245
A0 %3 43 55 67 80 93 07 121 135 150 165 1RO 195 212 228 245 O6l 278 2496
Lt %8 50 B4 78 4% 108 1S 140 56 173 191 209 2IF 25 264 28 408 378 342 365
84 43 53 73 BOS 106 123 141 160 179 194 219 250 260 24l 308 3% 847 370 3092 416 439
36 49 65 B3 101 120 40 160 1R2 208 235 4R 271 P95 319 343 A Fud 410 445 4T 408
38 T4 93 114 195 157 180 o4 228 253 2VR 308 3® 368 386 41 442 4T RO 530 560
40 g2 104 1927 151 175 201 927 254 9R2 311 240 ‘360 500 430 461 498 525 REE 5401 B4
42 a1 115 140 167 |94 222 352 287 31? 244 AVE 409 242 476 510 545 58] 617 653 690
H 126 154 18% 213 244 277 200 343 37R 413 449 486 523 56 50 B3R BYS  T1B T39
48 I35 6B 200 233 B6T 30Z 538 37F 413 451 49] 531 571 6l% 635 a9 T4l 785 B29
48 150 1B3 217 253 200 398 567 407 446 490 338 576 621 668 TI0 758 BOS B2 90]
50 162 198 235 274 914 355 597 440 485 530 576 623 67r  T20 Y6k B1® O HVO 921 974
52 715 25% 204 837 RE3 497 474 521 5T 6B 6VD VI 774 82T a3l 9835 G4l 1047
54 288 271 815 861 409 458 307 559 61 G664 T8 TV R29 BAG o444 [00F 1062 11E2
hg 245 280 336 AB5 436 488 541 596 651 0 VOB VoG E25 885 G945 1007 1063 1133 1197
L 258 307 357 410 464 519 575 633 602 55 814 BYT 640 1005 1070 1137 1304 EEVE
60 $25 %70 434 401 540 609 671 733 797 862 928 996 IUG4 1185 1204 1275 1347
&2 345 400 458 318 5RO 643 703 V74 S42 910 980 1051 1123 1197 1271 1346 499
64 361 421 482 545 610 677 V45 BIS 888 958 1082 1106 1182 1250 1337 W41V H9T
b6 #41. B6 572 64 TI0 FAR #5500 Lo05  108% 1161 1241 1327 1404 487 [571
68 462 530 599 70 744 Q1B 805 973 1052 1133 1215 1290 1383 460 566 (644
il 482 EEA e25 TOO VA Bh4 934 1016 LO9E  LIE3 1268 1556 1444 IS4 1624 [T16
Cocfficient set 6.1 bo= 23600E04 by =293910 ba= 139410 be=97012
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AppExpin A-22.  SCRIBNER BOARD FOOT VOLUME TO AN SINCH TOP WITH A I-FT. STUMP FROM VOLUME EQUATION —WHITE FIR

Total Height (feet)
DBH 30 40 50 60 0 80 90 160 {10 120 130 140 (50 160 |70 i80 190 W0 10 M 0 2T M40
ten bosird feet
10 2 % 3 4 5 6 i -3 “
12 3 4 5 7 8 1 11 12 14 16
14 4 6 & D 12 M I 18 M 23 35
16 5 & 10 [ . 19 92 95 2§ 8] % 88
18 7 1o 14 17 21 25 28 32 37 41 45 409 B4
20 9 13 1F¥ 22 26 2 3 41 46 2 K7 63 6% T
o 11 16 2 7 93 3 45 51 58 64 VI T8 8 q2 a9
24 14 20 36 23 40 47 B34 62 W 7B 86 & 103 1T 1 154
26 16 24 3 39 47 i 65 74 B4 9% 108 113 123 154 144 155 117 }77
93 19 28 37 4p 56 B6 7T BT QB 110 1%l 133 145 IS8 170 188 195 208 999
30 32 4% 34 65 77T BSO102 14 129 141 155 160 183 198 212 227 w4% w57 27%
g 37 49 6% T BR 102 11V 182 147 162 178 104 210 297 244 21 PIR  PUG 514 439
94 42 56 70 85 |00 116 138 IS0 16T 1RS> Q05 29p 2 258 208 MOT 317 837 257 %7R 508
36 4 685 TO 06 113 131 150 169 180 208 220 P40 2FD 292 813 835 858 S8R0 408 428 450
L) 70 BOOIDF O12F 147 168 |89 211 233 956 970 03 337 851 376 401 426 451 477 503
40 TR 98 119 141 (64 U8V 211 235 G50 MHR 310 337 363 300 418 446 474 502 531 560
4% BY 109 132 166 181 207 288 260 287 815 B43 872 400  4%9 462 493 524 B5F  HAT 619
ES] 120 145 172 (99 227 955 245 3]6 A6 378 400 442 474 508 541 576 610 645 GRO
46 181 159 188 218 948 280 312 345 879 415 448 483 B19 5B6 0 582 420 667 O TOB  T44
48 142 178 204 2A7 270 805 340 376 412 440 487 526 5B5 B4 B45 BA3 TH6 6B BIOD
L1 1% 187 28] 957 243 550 368 407 447 487 524 5M 619 655 6099 743 7R7 832 RYA
52 2 280 IY7 516 B 307 489 482 3?6 5T0D 615 66l 707 Ts4 B0 HR0 B9Y 048
54 918 257 P08 340 B85 498 4785 RID B66 IR BB2Z 711 761  &l1 862 914 986 1014
56 253 276 O3B0 365 411 458 507 656 606 B5T OO 76R RIS BB9 974 98¢ 1036 1093
38 242 295 34] 300 430 490 541 B94 MR TOP TS Ble AT D00 083 147 1107 1168
6o %14 34 415 468 52 AY7 GS3 AON T4E BOY  BAY 098 000 1052 1115 L1V 1744
62 333 386 441 497 554 BIZ GYZ VI3 TO5S 858 921 986 1052 1118 118% 1233 1399
64 3585 4100 467 527 BBY 649 VIS ViT BT 000 977 1045 1104 L1BS 1956 (335 1401
66 433 494 557 621 686 753 B21 8Ol 951 1082 1105 1178 252 1388 1404 1481
BB 457 521 5B7 665 724 V95 RAG 983 1014 [0H9 1165 18 1321 1400 14Bl 1662
70 481 54B AIE 6RO 762 E36 912 989 1067 1146 1926 IS08 1300 1474 1558 1644
Coefficlent st 7.1  bp= 93060ED4 by » 2ATRED by =1 25870 by = 9HO7]
ArpENDIN A-23,  SCRIBNER BOARD FOOT VOLUME TO AN 8INCH TOP WITH A 1-FL. STUMP FROM VOLLIME EQUATION—RED FIR
“Tital Height (Feet)
DBH 30 40 50 &0 70 80 90 100 110 120 130 Q40 150 60 17D 1B0 190 20 20 30 W0 MO
1em board feet
10 @ 35 5 i S a 11 13 15
12 F B 7 q 11 13 16 18 £ 24
14 4 T 9 2 15 & ¥ ¥ 80 32 36
16 6 9 12 6 I 24 B 35 37 42 47 55
18 711 5 2 =23 30 35 41 47 53 B b6 ¥
b1} 9 14 19 =24 30 S8y 45 80 BE 65 V3 R®2 o) 99
22 1T 1 23 20 37 44 52 &l o AR o8 108 119 129
L | I3 19 27 35 4% 52 62 7T& &2 93 104 Q116 12R 140 133 166
26 I 23 51 40 30 &6 7 84 96 108 1IF K35 149 163 178 193 205 293
bl 7 25 8 3 8 V0 BE 96 110 IS j40 155 171 1ER 205 232 240 2R8 20V
0 %0 41 55 66 AL 94 Q10 185 147 159 177 195 214 233 95%  2V3 94 315 337
52 33 46 60 T4 90 106 123 141 160 17O Q90 290 $3] 963 2HS 508 332 385 3B 405
4 %7 K1 K7 B3 100 119 135 158 179 200 29% 246 270 204 310 345 3Tl 398 435 453 48]
36 42 &7 T4 D2 I 132 153 176 199 293 243 25 SO0 337 354 333 412 441 4TF 502 554
38 63 A% 10¢ {85 145 168 (04 219 246 973 (301 230 800 %0] 4% 454 487 520 554 580
40 6% 80 112 %5 160 185 219 24D 2E0 200 %) 36 %95 49R 463 498 B34 570 608 646
4% ¥ BA 122 WT 174 202 25T 262 I04 327V 360 395 431 467 505 543 2 HB2 622 BGH 704
44 106 1%2 {60 IBU P20 98] 2485 %19 455 301 439 468 2 B5O7 548 300 632 675 V719 T4
16 115 145 17% 204 237 272 S0B 845 SB3 4235 464 2505 p4R 590 637 683 0 T30 TR 8BGO
48 1959 B4 I8 220 25h 99% 331 4TI 41% 455 499 h44 500 638 GBS A5  VBE 83T 8OO
50 1532 165 99 ‘236 274 314 555 598 443 488 535 584 63S 684 V36 7RO 843 B9B 954
52 176 213 252 298 355 330 496 473 522 AW 624 6VY TH T B43 o011 OG0 1020
54 1B8 27 250 812 858 405 454 S04 556 G610 665 T2 779 B3 A99 060 1023 1087
56 199 241 285 352 380 430 482 5% 501 G648 706 766 B2 891 955 1090 108 1i55
58 211 256 M2 851 403 456 511 668 626 BET V49 BI1Z 877 44 1012 1081 1152 1994
] 970 320, A7¢ 494 489 540 GO0 6B T26 7Ol BHA 927 948 1070 1143 1218 19494
62 85 337 802 440 508 589 GB3 BDB Y66 B35 O06 G078 1052 1128 1205 1284 1865
f4 00 385 412 472 535 500 66 785 806G B7TE 958 1029 [10T7 1187 1268 1851 1436
66 375 45% 495 561 67U GO9 VT OB46 922 1001 J0B1 1163 1247 1332 1419 1508
68 300 454 RBO0 ARR 6RO YRR BOM 7 9AT  J049 1135 12]9  180% 15096 J487  168)
70 4 475 544 BI6 &0 767 Ba5 928 1011 1007 11RS 1275 1867 146) 1356 1654

Coefficient set 8.1

by = ABZ20E03 by =2.10520 be= 143530 he= 99211

iy morneliyeey gy s vl s g e P ey

Sngl e ¢ W e T0 N e VIHYITLH
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ArPENTTX A-24.  SCRIBNER BOARD FOOT VOLUME TO AN SINCH TOP WITH A 1-FT. STUMP FROM VOLUME EQUATION—INCENSE-CEDAR

Total Height (feet)

DBH 30 40 5 68 70 B0 00 100 110 120 i30 140 50 160 170 180 o0 200 2O 290 30 w44
ten board feet

n 1 2 @ 2 s 8 4 4 5
1 27 3 4 5 5 fi 7 8 9
14 3 4 5 B 7 8 9 [ IE 18 14
T 4 5 7 E 10 11 1% 15 16 B % 99
18 5 7 9 11 13 16 18 B0 %2 35 27 39 §p
20 T8 B 15 17 20 23 P60 P9 32 35 B 41 4
o 9§12 15 19 2T 95 29 33 %7 4] 45 48 52 56 60
24 1L 15 1@ B3 28 88 87 41 46 51 =m5 B0 B85S 70 ¥B 80
94 15 18 93 %8 84 %0 45 30 5 B2 A7 73 OTM 85 91 ©7 108 109
25 15 21 27 34 40 47 B3 60 67 T4 CBI B8 95 {0® 109 116 124 131 1%8
50 5 82 40 47 55 B3 T 79 BT 95 I 11T |20 120 137 146 155 163 172
ap 20 38 46 55 f4 V3 8% 92 10¢ 11 191 130 140 150 §60 370 180 191 901 =iy
2 34 44 54 B4 74 B G5 106 11T 128 186 150 Q62 178 U85 106 208 220 292 M3 95
86 38 50 &1 3 RS 97 109 121 134 146 168 172 185 198 211 334 238 951 RS 9TR 202
a8 56 69 82 06 109 123 187 1Bl 166 180 195 200 994 980 954 A3 234 990 315 380
40 63 78 93 108 125 138 164 L7086 202 2l 235 U5 988 9IRS 202 19 837 354 §7)
42 7 B7 103 1M 137 1% 172 190 S0R 9296 244 262 28] 2OO 314 387 356 275 895 414
14 96 T15 133 152 171 101 410 230 250 e70 291 Si) 33% 358 374 305 416 488 450
46 106 126 147 168 189 210 930 @54 976 208 420 843 366 %W 417 435 450 48% 506
48 116 188 161 R4 207 930 D54 PFR BO? 827 8351 376 401 496 459 477 508 530 BES
1] 127 150 176 201 236 251 277 %0% 880 357 985 410 438 465 403 501 49 57T 6OS
52 i64 191 218 245 273 301 3% A58 3RT 416 446 476 505 585 566 596 627 A58
54 178 206 236 265 295 396 357 S8R 419 45l 482 514 547 579 61® 646 G6TR TI
56 191 292 @954 9B 918 551 S84 418 451 485 520 554 584 624  gR9 695 731 76T
nH 205 255 273 M0T p42 377 413 448 485 521 558 595 £3% BT0 708 746 TR R%R
60 953 992 320 966 403 4% 480 510 53R 597 687 €Y7 TIT 758 o4 B4 a4
62 273 811 851 990 430 471 512 353 585 637 6RO TPY 765 ROO B52 806 040
64 260 351 378 415 458 501 545 530 633 678 7% VAR Sl4 B60 906 053 OO0
B 351 396 440 486 582 ST 625 AVY V1@ 767 Bl5 BA4 41T o62 1011 1061
BE 572 418 66 514 583 BI1 661 TI1 76l B1Y 568 OGI4 966 1017 1070 i%9
70 S92 447 492 54% 504 B45 FOB 750 BO% 857 011 965 1010 1074 1129|185
Coefficient set 9.1 by= 48840E08 By = 79660 be= L12660 bs = GBAG91

Abpenoix A-25. SCRIBNER BOARD FOOT VOLUME TO A 4INCH TOF WITH A 1-FT. STUMP FROM VOLUME EQUATION —DOUGLASFIR

Merchantahle Height (feet)

DBH 30 40 50 60 70 820 90 00§10 120 (30 140 150 160 170 180 19 200 210 220 230 240
ten board feet

10 3 {4 b5 & 7 B a 10 2
12 4 . S | G 1a i2 14 15 7 19
14 [ L S 1] 12 14 T 19 .2 24 26 X
Ia T 13 ia 15. 22 95 28 31 %5 38 4l
18 9 13 1IF o 4 25 32 i W 44 49 53 57
20 12 16 21 s M 3B 40 45 ®0 36 Bl 66 T Fri
22 4 20 25 31 37 43 49 Bs 61 o8 T4 B EY 93 100
94 17 24 30 37 44 51 59 65 T4 g1 By 05 (o4 112 120 i2s
26 o0 PR %G 44 B2 6] 64 78 &7 o6 05 L4 123 132 I4) 151 160 170
28 3. 32 42 5] ol 71 81 G 101 11t 122 1357 1483 154 IO 176 187 L2 T 7
A0 57 48 58 T Bl 93 104 TI6 IZE M40 132 165 177 190 202 215 IR 340 258
32 4% 35 67 80 of 106 119 (33 146 60 174 R8s 9202 218 23] 945  BH0 974 289 304
&4 48 B2 V6 80 104 IR0 I35 IS0 165 1AL 196 21T 228 244 261 277 293 30 327 3MF 360
a6 3 6% B85 101 11% 134 1B1 IGH 185 208 P00 234 956 P74 HE 501 320 348 4656 2 S5 4M
a8 77085 113 18] 149 168 IB7 ROT P65 246 266 985 806 326 346 367 887 408 430 450
4 B 105 125 145 166 IR 207 ¥XO 950 272 P94 Al 5aM 361 383 406 430 452 475 4498
40 94 116 137 160 182 205 2PR 252 376 300 324 S4H ATS 307 422 447 472 408 523 54D
44 127 151 175 200 295 950 76 SH0% %P8 S55 381 408 435 0 463 490 518 A6 37Y AW
46 188 64 191 218 245 273 301l 329 B5B 3BT 416 445 475 505 B35 565 505 626 666
48 180 178 T o937 2T 2097 327 SRH B0 470 452 484 516 548 58] Gld ne6 G50 T8
5 162 143 @33 256 288 331 BR4 98T 42] 4550 489 5N 5 . Y e S T | 700 736 s
52 P08 942 276 810 346 %82 418 454 401 527 s BD2 B4D  BTR 716- %hh 793  BAD
54 234 A0 297 334 372 410 449 4RE 527 567 T 647 688 TR 70 Bl H3% H04
56 240 279 318 358 890 440 481 523 566 608 65l bW TET T8I 25 86O 914 05a
o8 o565 U M40 BRI 426 470 A4 550 604 A0 625 T4l e 8% 882. 920 OV 1024
) B1® 365 408 454 SH01 548 586 44 692 T4 THO B4D  EBD  m40 900 I04]  10ED
o2 335 385 434 4R3 533 GE% G633 G684 736 TRA E40  H93  S46 999 JOBS (107 LL6]
o4 52 404 460 512 665 AlR GYR 726 VBl B36 ROl 947 1003 1060 1117 1174 1281
BE 483 487 549 AHGR AL TIL AU ®2G 835 G043 (00F (0% L1199 11R® 1P43 |84
b 457 516 573 G632 691 TRl S/12 BTY 835 907 1059 1127 BI85 1249  iB13 1377
70 482 54% 604 666 729 THZ B85 021 886 1061 1117 1183  [gs0 1317 1SE4  [459
Cocthicient set 2.6 b= AGIB0E0% by = 218890 by= 112390 by = 99464

vagfiany psafipe) dofopy sl iopmiba ) SE BT T Y

& YIHIHVIVTIH

SEll ST e g N - 28



APPENTHX A-26, SCRIBNER BOARD FOOT VOLUME TO A 4INCH TOP WITH A 1-FT. STUMF FROM VOLUME EQUATION —PONDEROSA PINE
Merchantable Height (feet)

DEH 30 40 50 60 70 80 90 100 110 I3 (30 j40 150 IS0 176 180 190 B0 200 22 230 #40

ten board feet

10 3 4 B (1] 7 g8 10 11 1z

12 4 & 7 9 11 122 14 16 18 B0

14 6 & 10 12 I 1T 2 @@ B 2Y 30

16 & 11 15 17 2 23 28 30 4% 7 40 At

18 W ole 18 2F 26 300 B4 38 4% 47 52 56 6l

20 2 17 ¥ 27 32 37 43 48 B4 5D 65 il | 76 B2

¥ Is. 21 27 83 40 46 53 359 B TR 81 87 44 101 108

4 18 25 3% &) 48 56 64 T BO B8 a7 105 114 122 131 140

26 22 OB %9 48 A7 A6 TH 83 85 05 116 195 185 |45 66 66 177 18T

B 25 8 46 56 HY YA BRO JOD 112 123 185 147 159 171 IBS 195 ME eE0 938

0 41 5% G5 78 91 103 117 180 143 157 1™ 185 190 218 22T 241 2BE- 2T) 285

1 47 61 75 90 (08 119 1% 1B0 |65 181 19 2l T 245 281 278 293 811 38R 345

34 54 70 BG OO 119 186 U5F 1Vl 188 306 4 243 2A1  ZHO 208 B1T 336 355 475 394 d4l4

36 6l T 97 116 135 18 174 I 214 234 R4 275 208 317 338 360 B8Rl 408 4%5 447 460

38 89 I10 ®3L 162 174 (96 214 241 263 /G 510 233 357 2Bl 405 420 454 478 503 598

40 100 123 146 170 194 219 244 260 IO FBL  S47  3TH 400 426 453 480 508 535 563 50)

42 111 1837 163 |80 216 244 272 300 423 3957 485 415 445 475 505 5335 SB35 5006 627  GGS

44 151 180 ZI10 240 270 301 332 BA4 35 438 460 493 B5E6 GE9  SOY GE6 GO0 694 Y20

46 167 199 231 264 098 A52 366 4001 486 472 KOV 544 580 G1T 6 691 TRE 7RG A4

45 188 218 2%4 200 327 365 407 441 479 518 558 6OT  B37 677 FIB 754 A00 841 883

50 2001 299 278 518 BRB 399 440 482 5 7 B10 654  B97 T4l 786 B3l BTH 4921 966

52 P61 303 847 991 435 480 %6 G7?  AlO GBG TI3 TRl A0 B5T o0 0955 1004 1054

a4 JHS 880 577 436 473 522 572 G622 A7F T4 TS RET  RT9 032 985 1088 109 1146

56 307 358 405 460 513 566 620 G674 TR VAR B4)  BOT 953 1010 1068 119G 1184 1242

58 532 387 447 498 555 H1T 670 7RIS TEE. 548 909 o698 1051 1092 1155 1217 1280 1343

B0 417 476 537 HUE 66D 723 TEG 850 915 980 1045 1112 1178 1245 1313 1580 1449

62 4% 513 578 643 TIO FTE B4E6 915 BE4 1054 1125 1196 13657 1S40 1412 1485 1559

G4 481 550 G20 691 TR2 BSE 008 ORT 1066 (189 1907 1284 1861 1488 1516 1594 1673

&6 580 6B 740 BIY  B94 973 1052 (152 (210 1208 1875 1457 Im40 l624 1708 1T9z

Ba 630 F10 791 Bi3 o6 1040 1024 1210 1906 1383 1470 1558 1647 1736 1886 1916

70 672 F58 843 952 10200 1110 1200 1201 1883 1476 1560 1663 1757 1843 (948 M5

Coefficient ser 8.6 by= A1760ED3 by = 213830  beel.]3300

by =1.00150

saefiraty wgsiuafiporp olbepy s b aunggy sy sy pie ey

AvpENTI® A-27.  SCRIBNER BOARD FOOT VOLUME TO A 4INCH TOPF WITH A 1-FT, STUMP FROM VOLUME EQUATION—|EFFREY PINE

Merchantable Helght (feet)

DBEH 50 40 50 &0 70O B8O 9O 100 IID 120 130 140 150 160 170 180 190 00 210 20 30 40
tef board feer

0 3 B 4 5 7 B ] n 11

12 4 5 7 & ] i1 13 15 16 18

14 5 7 ] 12 14 16 15 2] 3 B 2B

16 71D 13 16 19 2 95 ;91 3 3 M

18 9 I3 I 20 324 25 32 86 40 44 48 52 57

i 12 16 21 26 3D 35 ab 45 50 5 61 GG 71 i

/4 4 200 26 31 57 43 50 56 62 ©9% 75 A) BR a5 1ol

4 17 24 31 M 45 53 60 e85 T5 83 9l 49 107 115 125 131

6 21 24 37 46 M B% 7 8l G0 a0 108 118 127 137 (£ 1] 166 166 175

bl 4 B4 4% 53 63 74 B4 95 103 116 127 138 142 161 172 1B3 185 M6 218

30 549 5 62 T4 B& @8 Q10 122 I55 148 161 174 87 200 23 226 R0 235 MV

32 45 HE T B5 99 112 127 4 I 170 185 M0 TE 230 M5 260 276 241 307 323

34 52 BB &1 97 112 128 Q44 161 1V7 194 211 228 245 G2 WO 3T 315 382 350 368 350

36 58 75 9 108 127 145 163 182 201 219 2% 258 277 DMG7 B16 M35 356 476 396 417 437

38 B4 105 123 143 165 184 204 295 247 268 960G 31 333 30 37 40 125 446 468 401

40 94 116 137 160 182 205 228 252 275 OO 334 44 372 S0V 42% 447 472 4b8 3@ 540

42 j05 |28 53 1T @02 D9F 9h4 B0 306 333 350 3G 414 441 484 4497 535 K53 BRI B9

41 142 169 196 224 262 2RO 300 338 367 597 487 457 487 518 548 580 @11 L T |

46 156 IM5 915 P46 9T7 308 3a0 572 404 437 470 503 536 AT [0k B37 672 T06 Tl

448 171 %03 2% 269 303 33 AV2 407 448 4T8 314 551 587 64 661 L1 786 Ti% Bl

50 186 &2 257 f94 351 368 406 444 483 5BY BA] Lo ol ARl 721 762 H02 B4 BES

5% 24] 280 319 360 400 441 488 525 567 Bl G532 696 740 TH4 B35 BT2 917 oR2

54 PH] B05 346 390 434 478 523 360 6ld4 okl W7 T BOl 549 By 045 o9d 1042

56 S8R0 %07 874 421 468 516 BG5S 614 God 714 T BIF BGR 217 989 1021 10¥3 1136

58 30% 352 405 453 504 556 BO9 GBI TIE B BT 47T 932 9B8 1045 1099 1156 1212

0 370 432 4u7 54% 597 654 TIO THE B2%  oBR4 42 lo0]  jooil 1200 1181 f24l 1502

62 406 468 521 380 A40 TOO TH) #72  AR4 4T 1010 1073 1156 100 1265 1330 1585

] 434 495 557 G20 G684 V49 B f7e 045 012 1079 1147 1215 1Z83 1352 1421 1401

G 520 504 HG2 TR0 98 BG6R 938  Q00R 1070 1151 1723 1296 1360 1442 1516 1590

BE 562 633 TO4 77T &G0 923 o©O§ 1073 1149 1225 1302 1379 1457 1685 1613 1602

7o BOT AT T4R BIS O0F 9B] 1060 140 1220 180 158% 1465 1547 1630 1714 1798

Cocfficien ser 4.6 bg = SI850E03 by = 224880 he= ] 19380 'hy = 4076
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ArrENmx A-28,

SCRIBNER BOARD FOOT VOLUME TO A £INCH TOF WITH A 1-FT. STUMP FROM VOLUME EQUATION—SUGAR PINE

Merchantable Heighe (feet)

DEH 30 60 0 B0 90 100 Q110 120 130 140 150 60§70 (80 190 Y00 210 920 90 240
ten hoard feet

10 3 L] T 8 8 0 i
12 4 &8 10 12 13 15 16 18
14 G 12 14 164 18 2 ¥ 95 97
16 7 6 19 22 25 28 81 24 37 40
18 10 2 24 28 32 36 30 45 47 51 55
20 12 2 3 35 4 45 30 55 6D EBS 7 75
22 15 32 87 43 49 B5 6l 67 73 80 BS 92 ag
24 18 3 45 5 B9 BT T4 Bl BD 0% 104 111 1m 117
26 4 45 54 62 N @ 88 97 106 lla 123 1m@ j4® 151 10 168
2B 25 B 6% 73 B3 93 108 Ils 1%4 198 145 156 166 177 1BS aa. 210
3 62 V3 8BS 96 108 120 J3? 144 156 M60 181 195 206 P18 Al 244 56
52 71 84 98 111 185 138 152 166 180 194 208 222 37 251 FHG. 280 295 310
54 81 96 111 137 143 |58 174 |80 205 22 p8m 9S4 99D PRT 303 320 336 458 390
36 92 J09 126- 143 61 179 196 214 235 23] G9  287 %06 3%s 349 s62 88l 400 419
it 64 123 142 161 81 2001 221 241 962 2R 803 393 44 365 385 T 42 250 471
40 116 137 159 180 202 285 0247 270 202 XIS 833 367 3B5 408 439 455 470 308 597
4% 138 152 176 201 235 250 275 200 825 351 376 402 428 454 480 506 533 559 586
44 45 163 195 220 240 975 S04 837 950 3BE  Al6 445 478 502 53] 560 500 610 648
46 157 186 215 245 274 504 335 865 396 427 459 400 520 553 585 617 640 GE? T4
48 172 204 256 268 500 334 B67 401 485 469 508 587 570 GO7 642 G677 TI? T4 7T
50 IBa 2% 25K 298 520 365 40] 488 475 5010 550 58Y BY5 663 701 F40 7R 81T BEG
52 245 281 319 358 207 437 477 517 558 308 699 6RL  7¥Y A4 HO0 B4R 890 032
54 268 %05 46 3BO 431 474 GI1A BB1 AOB RSO GB4 TSR 7 M B4 920 966 012
] 285 330 575 421 467 515 560 607 655 703 Y51 700 848 807 046 094 1045 [095
58 307 356 405 454 304 354 605 G656 70T 750 RI0 ®AS 915  o&R 1021 1074 LIZR lisl
G A3 485 4HO0 548 306 6] T8 76l Bl6 BF2 929 985 047 1099 1156 1914 27T
62 411 467 525 HB2 640 699 T58 81T CBTT 087 @97 IOSE 1119 1180 1241 1808 1%65
64 440 501 562 ©24 686 V48 BI2  BTS 030 1068 (065 1183 1108 1264 (1830 1896 1465
66 555 601 BETYT T3 BOO H68  936 1004 10T 1142 1211 IBE] IS51 1422 1492 1565
63 571 641 711 782 BR4 096 998 IOV 1144 1TIS 1999 (367 J442 1517 1597 1668
70 G608 GEZ TA7 B33 000 986 1063 1140 1219 1297 1876 1455 1535 IGI5  IGOS 1776

Coefficient set 5.6 bo= A2I0ED3 by =2 18610 by =1 08270

APPENDIX A-29.

by = BOOTD

Merchantable Height (feet)

SCRIBNER BOARD FOOT VOLIME TO A 4INCH TOP WITH A 1-FT. STUMP FROM VOLUME EQUATION —LODGEPOLE PINE

DBEH 30 40 0 FO B0 90 0B 11D I3 130 140 153 160 70 185 190 200 21D m™y 240
) tem board feet

10 3 ] L] o 1 12 13

12 4 h:] 11 15 5 17 19 21

14 [ 1% 16 18 2 24 27 30 25

L& ] 17 21 24 28 82 36 40 44 48

18 10 2 W N 36 4l 46 51 1 i1 67

20 12 2 M 3 45 5] 1. S 70 Ek) Bd 90

4] 15 3 4l 45 bH B8 T1 T9 Bl o4 108 11k 118

24 18 33 41 50 53 67 T6 H#5 95 (M 114 124 154 144 154

26 21 9 49 59 69 B0 90 101 112 I 185 147 158 171 183 195 207

] 25 46 57 62 81 93 106 119 132 145 158 172 [B 200 24 29E 248 I5T

50 54 67 80 64 108 123 52 153 l6H 184 1be 215 232 M 65 28] 205 315

b v] 61 768 92 108 124 141 18 1% {98 21) 290 247 268 286 S04 0 593 492 362 B2 )

M TOO87 105 123 140 160 130 190 =14 240 9RO TRI 0 302 824 M6 36T 389 412 4% 45T

56 700 98 118 139 160 (1Bl 203 235 B 27 204 318 343 3660 300 415 440 465 490 506

2R 89 110 (8% 155 170 208 228 953 VA WM 0 8530 356 388 410 438 463 493 522 56D 5VO

40 90 193 |48 173 300 296 254 982 310 380 AMpM 307 497 457 488 519 550 GBE A1 645

42 LIy 136 164 9% 221  95] 98] S[2 844 3AT6 408 441 474 0T Bdl 75 Gl0 B45 68O 716

“ 150 181 212 244 277 311 %45 372 414 450 486 320 R60 EB7 G638 67 T2 TR VOO

46 165 1949 -23% ZRH 304 341 B¥0 417 4585 404 384 574 RIS 656 60T TIG TRR  ER4 BET

4B 181 217 955 293 353 373 414 456 4985 541 584 628 673 TIE T B08  BSHR 902 G40

50 1897 (257 978 8520 368 407 451 487 54%  5B9 7 685 TER TB2 &3l 881 932  OF3 1084

52 257 302 347 394 447 490 5RO 580 640 691 45 T B4 808 G957 1012 1067 1123

54 278 327 A6 426 478 530 554 638 AU Y44 HOS 0 H62 D14 OF7T 1036 o095 1155 1216

BG B4 35T 406 460 BHI6 BTE 630 GBR TR 808 BG8 O30 992 055 1118 1182 147 1312

L& 4% AT0 487 405 555 G616 6TS T4l B0 BRG  G35 (4] 10GE 1135 1204 1272 1342 1412

L] 407 469 532 TU6 A6l Tog TUS &AL 045 L1005 1074 Li46 1219 1992 1566 1440 1516

02 436 50 560 632 TOR 77O 852 425 000 1074 1160 1227 13056 1883 1468 1545 1623

64 466 556 6OB AH2. 75T B33 010 GBE 10GA 1148 1329 1311 1504 1478 1563 1648 1734

(i1 572 G648 TI7 BOT  BBE 070 1054 1138 1224 1311 1398 1487 1576 1666 1757 1m0

(2] 608 690 774 B8 G453 1082 [1P1 ITI0 Q1302 1804 14R8 1582 1677 1773 1EW0 1967

Fil 646 733 BIE 019 1008 10096 (190 1946 1383 1481 [580 1680 1781 18583 1986 2080

Coethcient set 6.6 big» S1U00E05 by « ZIR130  by= L1960 be= 90847
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APPENDIX A-3, - SCRIBNER BOARD FOOT VOLUME TO A 4INCH TOF WITH A 1-FT. STUMP FROM VOLUME EQUATION—WHITE FIR

Merchantahle Height (feet)

DBH 30 40 50 &0 70 80 90 100 |10 120 150 (40 500 160 170 180 190 B0 210 2 230 240
ten board feet

1] IR RO 7 a a 11 12 14
12 4 & B 1D 12 14 I8 1B W 22
14 B A )l 1% A 19 22 25 98 8] M
16 ¥y oI MW 17 9w 23 w9 38 37 41 45 B0
18 9 1% iR 9 87 82 87 4% 47 B2 58 B3 64
2 12 17 %2 9% 33 40 46 52 58 B85 T@ 70 HG 03
o2 4 20 27 34 41 48 55 8% 71079 87 696 104 113 181
24 1T 24 %2 40 48 57 66 75 85 04 104 114 124 135 145 156
20 o 29 38 47 37 67 78 B 100 111 122 133 146 158 171 183 196 208
o8 24 83 44 56 B6 TR 00 103 (16 %9 142 156 170 184 198 219 29T d40  B5Y
50 8 50 B3 T6  of 104 18 13% Q148 163 179 165 S0 997 944 UR] 2R 205 82
52 43 57 71 B5 102 118 134 151 168 186 203 221 240 256 277 296 516 335 856 375
34 49 B4 Bl 97 115 183 U5l (70 190 209 220 250 270 2ol 318 334 350 3TH 401 42% 446
36 B Y2 00 100 120 149 168 1900 212 9234 2AT €99 0% 525 350 374 300 493 248 474 400
13 B0 100 191 j4% 165 188 912 236 260 2AS B3Il 336 862 830 416 443 471 498 536 555
40 BR. 111 184 |58 (8% 208 954 ZH0 PHE 415 M ATT 401 480 450 490 5200 551 s8¢ 618
42 GF 122 147 (74 01 920 ¥37 76 816 WG 377 408 440 472 505 538 ATI OO 638 674
44 133 161 190 219 250- 281 313 846 8Y9 41% 447 481 517 552 BERR 626 66 600 737
46 145 175 207 289 973 806 341 376 412 449 486 524 562 B0l 641 6RO Y21 TRL B0
48 137 190 224 250 205 332 370 408 447 487 527 68 610 AS2 685 TSR TRl 8% BTO
i) 170 205 247 S8R0 8319 %59 3990 441 488 596 570 614 G50 T4 70 FOF  B44 802 040
52 221 B0 S01 %43 %|/E 430 474 A2 566 A1 661 T ThE BOR B3R G0R oed (012
&4 97 -2 929 8368 414 461 509 558 BOT  B38 TOD  TRL BIZ 86T 9 9¥s 1030 |08s
56 o4 POD 46 304 449 408 545 KOT B30 T4 758 B14 AT 927 BRS  l043  1I02 1161
58 270 %19 %60 420 479 526 581 G687 A83 Y51 B0 BAH 098 08O 1051 1118 1175 1290
(1] 9%0 30% 447 508 560 618 GYE TR YO0 BBl 934 988 1053 L1118 11B4 1251 1818
62 80 417 475 534 5O5 G636 V19 THR  B48 914 9Bl ID4% THI7  LIBT 1257 1538 1399
64 A2 441 S0 566 G630 BG5S FE2 BB ROB  o6R 1080 111 QEBS (237 1931 1406 1482
66 467 ‘581 308 666 TS5 RO5 AVT 050 1025 J00H LIT4 1251 1330 1407 1487 1567
68 492 SG61 631 T02 775 R4D 925 (002 I0BU 1168 1938 1819 [401 1484 1568|653
T 51% 590 66L TRS Bl6 B4 974 1055 LISY  1¥20 1504 1380 1475 1568 1651 1740

Coefficient set 7.6 bp= 30010E-08 by = 216400 bs = 123500

by = 00440

sl wynangiery sofigpy gof sinaggerdsy swRpgy FL] G R EvIEY)

APPENDIR A-31. SCRIBNER BOARD FOOT VOLUME TO A +INCH TOP WITH A 1-FL STUMP FROM VOLUME EQUATION—BED FIR
Merchantable Height (feet)
ODHE 20 40 30 60 70 B0 80 100 110 120 130 140 IS0 160 170 180 180 200 210 M 230 240
ten board {eet
10 2 4 5 f ] L & Y - N
12 2 5 ¥ # 1 13 1 18 21 4
14 5 7 9% 12 15 18 32 zz 3o A 85
16 6 O 12 16 20 %4 28 33 37 42 47 A2
18 8 11 16 20 % 80 36 41 47 5% 5 66 T3
i 9 14 19 925 B/ 47 44 51 H% H5 T3 Bl B0 68
22 I1 17 2% 30 87 4 5% 61 70 79 B8 98 107 118 1%k
24 13 9 97 &85 44 K3 3 72 83 o8 |4 115 127 139 151 164
26 16 93 s 41 51 6} Y2 s4 o696 108 12F 134 148 162 IV6. 101 e I
a8 19 27 37 47 s¢ T R3  G7 110 195 (%9 |58 170 187 208 920 237 255 E7R
50 %) 49 53 BT BO . 95 [0 196 142 |59 176 194 212 23] 5] @70 290 - 31] 832
it 34 47 B Tnoo@m1 107 184 142 160 179 194 219 240 ¥6] 283 BO6  52A 351 37 349
a4 38 5% GE B4 07 190 189 50 170 P01 294 w43 PA8 292 516 241 857 303 410 46 473
36 48 58 75 o4 13 183 154 176 195 223 |y 7T 298 5 B} 470 407 496 466 496 526
£ 65 B3 J03 195 147 170 jo5 93 946 273 801 3%9 358 988 419 450 4B 514 347 581
a0 71 8L 118 137 161 QR7 914 941 270 300 330 351 393 4326 430 44 529 664 600 63V
42 o700 124 F40 176 MM 933 263 95 32T 360 34 429 465 502 539 577 Gl 65n 696
R IOR 188 (G2 (91 999 953 2RA 320 555 301 488 466 605 545 B85 627 669 TIZ  THE
46 117 1456 196 207 240 274 310 546 384 4¥3 463 504 546 589 633 678 7M. YW 8IB
4& 196 |57 1RO 293 950 U5 8B4 &7F 404 456 490 544 580 635 GBS 731 TBO B0 BBl
50 185 168 903 9%a 978 317 558 401 445 490 536 584 632 682 738 7@s 887 801 548
52 180 217 956 297 S35 333 4279 476 5%4 574 624 BYY 730 TR4 840 BYG - O 1012
54 (0% uze ova 817 36 400 457 G508 R3O A12  6GA T2 7V8 836 806 050 1017 1080
A M0 247 2O1 88T SA5 435 487 540 59% 651 7 ThE A28 8O0 95% 101V 1082 1149
58 217 267 %08 A7 409 461 5160 5TF 631 GO0 762 814 B7a 44 1011 1079 1148 1718
] 97T %3G 7S 432 4R8 546 B0OG BGET TR 7O5 HA2 499 990 1069 Q141 1215 1289
52 2% 945 R09 456 516 577 640 T0R W1 B0 910 8] I054 1029 1905 1280 18A]
fid %08 468 491 481 543 GOB BT4 T42 R[S BES 958 1034 1111 1189 1269 1551 14M
66 530 449 305 571 630 OO 7RO As4 930 |00V 1087 1168 1950 1834 1420 (07
68 400 464 580 SO0 &70 T45 Rl BO6  O9VR 1057 1140 1225 1312 1400 1480 [o8E
70 419 486 555 627 Th2 TTR 858 939 (2% 1107 1194 1283 IB74  j466 1561 1657

Coefficient set 8.8 by = 17410E03 by = 2.00410

by e LAOTD by = 99281
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Arrenmix 4320 SCRIBNER BOARD FOOT VOLUME TO A 4-INCH TOP WITH A 1.FT, STUMP FROM VOLUME EQUATION —INCENSELCEDAR

Merchantahle Height (feet)

DEH 50 40 50 &0 70 8¢ G0 1800 110 120 150 Q140 i3 IGD 17D §BD 190 M 20 20 230 240
ten board teet

] 2 3 ] 4 B B [ T A
17 B2 4 5 G i 8 e 11 12 13
| ] 4 171 7 g 10 3.4 13 15 17 18 20
16 5 8 10 12 14 16 15 M 22 25 27 29
ia 7ol 13 15 18 i 24 2 3o 32 35 5B 4]
0 9 I 16 19 23 26 &0 8T 4l 45 49 59 5§
22 11 15 20 o4 28 88 87 42. 46 5] 5. 8 65 Mmoo T4 _
| 4 1% 24 20 34 40 45 5l 58 82 67 73 79 84 90 i)
6 16 22 99 33 41 48 51 &l 67 T4 21 BT 94 101 1B 115 1% 128
28 19 26 3 ({1 48 56 71 70 7 93 10% 111 119 127 1% 143 151 160
=0 31 20 48 36 B T4 83 92 101 o 13 P9 133 |48 A7 166 176 186 195
32 35 45 L 76 8% 95 106 116 197 13- Q48 159 170 18l 192 202 213 9R  23G
34 40 i 43 4 g5 oY [0o 121 153 145 157 168 181 198 206 Fig 23] 243 256 23 281
36 46 58 71 B4 97 110 123 136 150 154 177 181 W05 219 238 24F% 0] Zys 489 304 518
a8 G5 7@ 94 108 [ER OI38 153 162 183 |99 2j4 950 245 2By ETY 2GR AQ0 305 41 357
Al 73 BH 104 121 137 p54 IVl 18T @ 222 @80 256 274 291 308 526 344 0 562 380 308
42 50 g8 LI6& 134 152 170 180 208 IV 245 A5 284 308 829 S42 36] 381 401 42] 430
Ex 108 128 147 67 188 208 200 95 2T0 241 319 334 355 877 98 420 442 463 485
46 118 140 162 B4 906 228 95] 274 P96 320 343 366 530 413 456 460 484 308 532
48 120 |58 (76 200 235 240 g4 W S84 340 BV 500 495 451 476 B2 528 554 BRO
5 140 166 192 218 244 271 207 34 352 87U 404 434 457 400 518 54 674 B2 B31
52 170 207 235 264 2493 302 351 381 410 440 470 500 530 560 591 21 652 BaSs
54 I 224 254 285 816 %47 370 401 44f 473 507 B39 K7 604 637 670 703 757
56 Hig 241 272 306 340 AT 407 441 476 B100 545 B8O 615 650 BRa 721 V56 TR
58 293 258 298 838 BG4 400 487 4% 510 547 584 621 G5O ALY TH TiE 8211 240
&0 276 813 451 380 43R 467 0§ S54F S5RB4 624 BB M 744 TBA . BE5 BGG 907
G2 4 234 374 415 456 497 B30 581 2% 660 708 TSl T893 B3T  BBO 925 T
6l 312 955 S0 441 485 520 H7S 61 662 70V 753 708 244 BRO O35 L1 L (]
66 876 422 468 514 581 BOB 655 7 750 TOR B46 295 94% 002 1041 1000
i) 393 447 495 544 504 G643 683 T44 T4 B4R REOG 947 009 1050 L10% 1154
0 421 472 523 575 627 6V 732 VBA. RS9 8U? 46  10G0 1085 Ii09 1164 1219
Coeflivient set 9.6 by =_19440E02 by = 241060 by =].08440 by= 9924]

sfiticey Wi dfeyy anf Dbl s sag, cuory j e

ArpEnprA-53.  SCRIBNER BOARD FOOT VOLIME TO A 6INCH TOP WITH A LFT. STUMP FROM VOLUME EQUATION—DOUGLAS-FIR

Merchantable Hﬁ#ﬂ (feet)

DEH 30 40 50 60 70 80 op 100 110 20 130 140 150 16O 170 180 190 HH) 210 220 230 240
ven bosird feey

10 3 4 ] 7 2] - 10 12 13
12 4 ] B ] I2 15 15 I7 19 21
14 6 8 11 13 16 12 7 b - 29 52
16 B 11 14 I8 21 24 m. 3 55 58 42 45
18 i 14 18 23 26 51 55 B0 44 48 58 58. g3
20 12 18 23 o8 35 3B 45 40 54 B0 86 71 7 BS
bis') 15 =21 87 33 40 46 5% M B85 T3 80 LY T 11 a8
24 1. 25 23 40 ¥ 55 63 71 19 B 95 108 112 I 178 187
26 22 30 88 47 B 13 74 2 93 102 112 121 181 14 151 ] 171 181
28 95 55 44 54 &5 75 BG 96 107 118 129 141 152 168 175 86 198 210 2
30 40 51 62 74 B6 98 111 123 136 (48 161 174 187 201 214 227 241 254 264
32 45 B8 71 B4 g% 12 1% 140 154 160 1IR3 1085 9185 29§ 243 258 274 289 G0 20
34 5l B5 B0 g5 110 1?6 143 158 174 (50 207 223 940 257 274 291 308 2% 543 361 376
36 a7 T4 B9 106 1235 141 189 ITo 105 218 9% @50 GO ZET 40y 526 345 G 384 405 493
55 Al oo 118 187 18T 176 196 916 237 257 27 209 520 34] a62 385 405 427 448 470
40 90 110 131 152 179 195 21T 239 26] 284 307 880 358 376 400 424 448 471 496 520
43 28 J71 144 167 1900 214 238 263 28V 31¥ 537 363 588 114 440 4646 462 518 545 Ly
1 152 157 182 ‘208 234 261 287 SI4 342 569 34T 425 453 481 509 L3 566 625
44 144 171 190 297 955 T84 518 843 ST2 402 450 462 449% K24 555 5B& 617 640 681
15 1566 186 215 ‘246 277 308 330 871 404 436 469 502 535 BGS 602 636 670 T 735
50 169 201 235 266 200 333 367 401 4% 471 307 342 578 614 651 687 724 ThI o8
53 216 251 W6 522 558 345 452 4AT0 508 346 554 623 662 701 T4 el B 860
54 232 26D 307 844 385 424 464 54 B45 386 627 660 710 758 795 837 BBOD  0a%
56 248 288 8390 N0 418 454 497 K40 BES 627 671 Ti6 760 BO5 Bal BOGE 042 GRS
58 985 Q0B 851 895 440 485 531 57V 623 670 717 T 812 86D GO 057 1006 [065
L8] B2g R74 491 460 517  H6EH  G14 G665 T18 763 B4 Bhb 916 057 1019 1071 1124
62 A48 0B 447 498 548 600 652 TO5 TR 811 BG5S ©19 973 1028 1083 1138 (194
64 460 491 474 528 5H82 64T GO2 747 BOS 8GO0 917 074 1032 1090 1148 1207 1266
66 446 BOZ 553 616 673 TA? F9I 850 910 070 1430 109] 1153 )25 1297 1950
) 471 5% 590 650 TII 7V 8% T 981 1024 1088 1152 21V 19A2 1348 1414
70 496 S5R8 BY) BBR 740 R14 BRO 045 1012 1079 1147 1215 1988 (352 1421 |490

Coefficientset 25 by = 53230E03 by = 212170 be= LEIZ1H}

by = 48554
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Aveinprs A-34.  SCRIBNER BOARD FOOT VOLUME TO A 6INCH TOP WITH A LFT. STUMP FROM VOLUME EQUATION—PONDEROSA, PINE

Merchaniable Hngh.t {feet)

DBH 30 40 50 &0 70 80 90 100 110 120 130 140 50 160 170 (B0 190 3 20 M WO 240
ten board feet

10 3 4 G 7 g 10 11 127 14
12 3 B 8 10 12 14 16 1B W 22
14 6 9 11 4 17T 19 @3® 2 28 51 M
14 A 12 15 18 2 5 26 33 A7 4] 14 48
18 I 15 19 24 28 33 37 4F 47 5% 57 62 B7
20 12 19 24 925 %5 41 47 3533 59 65 71 7 B3 90
22 I6 23 20 36 43 50 57 64 7T 0T9 &6 a4 e 1o 117
24 20 27 A5 4% /K] GO B8 F7T OB 95 HM 113 122 151 141 154
26 o 8 4% A1 61 71 8} of 1027 112 198 |3 145 1568 167 178 (89 200
bis: 4 27 8% 4% 60 V1 B3 95 107 119 131 144 1566 69 182 198 HE 7] 284 248
30 ¢4 56 69 82 95 110 124 138 152 166 1Bl 186 211 226 241 256 971 2R7 402
i My 85 FO 9% 110 126 742 IR 14 191 ZOR 234 P 2RO VR M 311 330 347 Ins
L 57 73 90 108 125 143 16 180 198 217 236 255 275 Y04 HI4 834 354 34 594 415 435
bi ] fd A3 102 127 41 62 |82 203 3 245 2T R R0 332 355 RTT 4000 422 445 468 492
48 93 115 1% 159 181 204 298 251 275 290 3P4 348 373 308 483 449 474 m00 5326 552
EL 104 128 152 177 202 2ER B4 CPHI 307 334 861 38O 416 444 47 BT B¥Y BAY 557 6I6
47 [15 142 189 197 225 95% 982 312 R4l 371 401 450 462 493 525 556 G5B 619 651 684
44 157 187 217 3248 280 312 344 377 410 443 477 511 545 580 Gl4 B49 6BA  TI0 756
46 17% 206 259 3V% 308 34% 370 415 451 484 58% RE? @00 688 6Y6  TIA  THE  T9F &8I
48 183 235 262 300 338 IO 415 465 485 535 5VF 616 653 699 T41 TR HEG 8GR 911
50 M7 46 286 3BT 360 411 454 497 540 S5B4 629 678 TIE 764 BI0 856 902 049 095
52 268 312 356 402 447 494 B4l 588 636 6B4 VER  TB2  RH2 BR1 931 O8% 1043 1084
54 91 388 337 436 486 536 587 638 GE0 V43 Y96 B4% o903 857 1011 1066 11EL 1196
56 315 866 419 472 5% 580 635 681 T4T  BO4  B6l 919 977 1085 1089 1154 1213 1273
58 30 395 452 H08 567 626 GAE V46 BOT  BGE 930 992 1055 1118 iRl 1245 ISI0 1374
B 496 487 549 611 6Y4 TS0 B0 BBE 935 1001 1068 1186 1204 1272 1841 1410 1480
62 458 523 5RO 657 725 TO%  B63 933 |00M 1076 1148 1220 1993 1367 1441 1515 1500
4 401 561 G632 04 777 851 925 10071 1077 1153 1930 1308 1386 Q465 1545 1624 1705
B 600 676 TH3 B3l BI0 900 I0VT 1152 1234 1516 1400 1483 1568 1653 1738 1834
68 641 TR A4 BEE O72 06T 1143 1250 1518 1406 1485 1584 674 1765 1856 1948
70 683 T70 EART 946 1036 1127 1219 1811 (405 (499 1509 1689 |7RS |HER 1999 2077

Couifrcient set 3.5 hy= BTTS0EDOF by = 2056410 bp= | 1533 hy= LOGZ21

wanfinsary ey sty el vucwgrerdy swmpg syt smeng e vy

ArpEspix A-35. SCRIBNER BOARD FOOT VOLUME TO A 6-INCH TOP WITH A 1FT STUME FROM VOLUME EQUATICN —JEFFREY FINE

Merchantshle Height (feet)

DEH 30 40 50 &0 0 B0 90 100 110 120 130 140 150 160 170 IS0 190 20 240 220 230 MO0
ey board feex
1 5 5 i 7 ] 9 1w 11
12 4 B n e I 12 4 15 17 19
14 f 8B 10 1% 15 17 19 ¥ 2 26 09
16 B Il 14 17 o0 =28 -5 2@ 52 46 %0 42
18 11 14 18 T #3034 38 42 46 0 54 ]
20 I5 18 93 @28 33 33 43 <8 53 558 B4 6O 74 TG
o2 16 22 %8 &4 41 47 B3 K% A6 T2 TR A5 al a8 lid
24 o0 97 34 42 49 57 B T¢ T8 BT 66 w4 I 15 126 1M
26 54 89 41 S0 38 &7 76 BG 95 104 113 (22 132 41 151 180 170 1T
28 og 38 48 3% 69 TR 60 100 111 122 133 144 155 166 177 18§ 189 2] @2
i 271
30 44 56 68 B0 92 104 KT 129 142 155 67 |80 193 206 314 232 245 058
54 51 64 T ar 166 190 184 140 1BF 178 192 7 w23 w4 951 26 EE] 236 311 521 “
a4 5% 73 EG (05 121 137 158 170 186 205 219 236 353 270 2/T 04 33 338 255 31_ 5
56 65 BB IDL [10 137 155 173 182 200 229 248 267 286 305 384 M3 363 3D 400 421 -%E
58 63 113 155 153 174 195 216 936 257 279 S0 521 348 364 386 407 439 451 473 4
527 552
40 104 125 48 170 194 217 240 964 2AT 311 334 358 382 406 430 4 479 503 )
52 115 140 165 100 216 P41 %67 203 519 845 571 7 424 451 477 504 581 558 58S E%
a4 ia4 [EE TI0 I 266 794 329 852 341 410 439 468 497 537 BBE 386 616 646 BT
46 160 200 930 961 207 S3% 355 586 418 450 482 514 546 579 61l BM BT7 T 749
48 185 ©18 ImE UHG 519 354 38R 422 457 402 527  G5A2 GO 633 6RO 70:  TIO0 TH6 BlR
sgu 93E oT4 SI1 345 385 AZ% 460 498 536 574 618 651 600 TER TR 806 B #2854
_Erg 958 0% A3F 378 418 450 500 341 582 623 665 F0O7 748 Y01 ES3 a75  Gl7 460
A o7 89% 365 409 459 495 S40 585 629 A7 YIM  Té4 81D 85s B0l 947 B9l 1038
SR %0] 347 S04 441 488 535 585 631 679 T 76 B24 473 922 971 1021 10W0 (120
58 408 7% 498 474 524 575 627 6T 70 TH2 B34 B8 030 90 (44 1087 Q1AL 1904
: - 0]
400 454 SO8 562 617 672 T 782 838 804 950 007 1088 1120 1197 1354 |
22 (9% 486 543 GOl EBBO FlO TTR 837 B9 956 1016 1077 1137 1198 1258 1330 1381
64 457 518 5B0 B42 704 F6T B30 BOY 65T (020 1084 1149 1313 1278 [343 1408 1473
fifi S50 517 GRS 740 HI6 EES @51 1018 108G 1164 1235 1992 1561 1430 1499 1560
7] 586 656 796 796 867 958 1010 1082 |154 1227 1390 15‘fg 1445 519 1593 lﬁﬁg
0 591 6O5 T ®4d 910 o085 L0T1 1147 1224 1300 1378 1455 535 1610 1889 1767
Cocflicient ser 45  bg= A0S00E05 by =2.2B830 by = L0660 by = 00611
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Arrenmnx A-36.  SCRIBNER BOARD FOOT VOLIUTME TO A 6INCH TOP WITH A 1FT. STUMP FROM VOLUME EQUATION —SUGAR PINE =
Merchantahie Height {feet)
DEH 30 40 50 60 70 B0 00 100 110 120 130 140 150 180 170 180 190 200 210 20 230 240
ten board feet
10 3 4 [ T B o 10 12 13
12 5 B 8 I 12 s 15 17 139 21
14 6 9 1l 4 16 19 21 24 95 39 8]
I g n 15 16 21 ‘24 24 31 35 38 42 45
18 11 15 18 23 27 81 86 40 44 49 53 58 62
20 15 18 2% 23 34 39 44 50 55 6Bl 64 2 77 84
o 16 22 23 35 41 47 5 6l BY W 81 88 B4 101 108
24 0 27 %4 42 49 57 6 T4 81 89 97 105 115 121 130 138
26 23 32 40 49 SR 67 7 86 05 1056 114 194 139 144 163 I68  17% I3
g8 27 87 47 57T G6E TR B9 100 111 122 134 145 156 168 179 191 w0 214 9295
30 48 54 66 70 91 108 16 120 141 15¢ 67 1BO 194 907 gm0 984 247 261 94
32 49 62 T6 00 (04 118 I35 147 162 177 182 POV ®BI? 287 952 P58 238 298 Si4 8% f
3 55 71 &6 102 118 %4 151 167 184 2001 218 238 259 960 A6 04 32] 330 357 474 02 =
26 62 B0 97 115 133 I51 170 1B 207 226 245 9265 2/4. W03 2§ 445 362 BT 407 42T 44T i
3a O 1080 129 149 1TO 190 211 2382 B4 27% 287 318 540 562 S84 406 498 451 473 405
40 1000 121 144 |66 |89 212 235 2RO 283 306 330 355 379 408 408 452 477 50® 527 559 ?
42 110 135 159 84 210 235 261 3287 3185 340 366 395 420 447 474 501 529 556 S58B4 GBI ?
44 149 176 203 231 250 Q2R3 81T 346 %75 404 438 463  49% 559 558 583 Gl4 644 675
16 16% 193 225 354 285 316 348 380 412 444 476 500 542 575 608 641 674 OB T4l -3
48 179 B11 244 278 317 246 381 415 450 486 5%1 557 O3 G20 BAS TO1 TR TTA O BHL i
50 162 230 267 308 340 577 415 453 491 529 568 607 646 G685 725 7B5  BD4 844 HES &
52 250 290 329 370 410 451 492 s34 BV 61T 660 02 V45 Y B3] 874 918 06] -g
54 271 A4 857 400 444 480 538 578 625 669 TIAR 76l BOT  BR4 G900 947  Of4 [ ;
56 293 339 386 433 480 58 AV A¥5 674 VER TV?  BEZZ ORTT 03T 973 1023 1074 119 b=
54 816 865 d41F 466 BIT &®E9 G621 67% V26 779 R32  BBG 930 994 D48 1105 1157 1918 =
30 *o5 447 KOl 656 BI1 667 723 7RO BT 894 952 1010 1068 [196 185 1744 1803 ‘§
2 421 479 537 506 636 716 76 85T BOH 959 1021 1083 1145 [208 1271 1334 1508 B
4 451 512 575 638 T02 T66 BRSO BY9S 96l 1026 1082 1159 1326 1293 1350 1428 1498 =
5 547 6I4 6B1 748 818 AT 956 (026 1006 1167 1238 1509 1381 453 1525 1597 -5
G8 588 6485 726 709 BYR o456 1019 1094 1168 b2a4 1819 13095 1472 1548 1625 1708 i
70 621 696 773 B50 928 1006 1084 1164 1243 1323 1404 1485 1566 (648 1730 1§12 §
Coefficient set 5.5 by= B6I00EDS by =206110 ba= 109210 bhy=100117 I?
APPENDIR A-37 SCRIBNER BOARD FOOT VOLUME TO A GINGH TOP WITH A -FT. STUMP FROM VOLUME EQUATION—LODGEPOLE PINE E
Merchuntahle Height (feet) ;
DBH 30 40 50 60 T0 80 80 100 110 I 138 140 150 160 IO IED IS0 200 210 2 350 24O E
-
ten board feet 2
10 3 4 G T 8 10 11 18 3
12 4 B 8 w 1= 14 6 19 21 33 B
14 6 O 1l 4 17 20 2% 26 29 3% 35 .
16 g8 11 15 19 22 2% 20 34 38 43 47 51 ?
18 m 15 1% 24 29 34 89 44 49 35 G i T -
i) I3 15 24 30 35 42 489 55 62 o9 76 a5 o0 a7
» 16 23 20 37 44 52 o0 64 T6 84 az 19l | L £ T
s 19 27 %% 44 §8 BT 7T B2 91 101 1IE 122 132 143 154 163
25 93 49 4% 50 {3 74 AR 97 108 120 182 145 057 170 182 195 208 232 e
28 27 BB 49 GBI T4 BY 100 118 127 141 155 160 1B4 199 %14 929 244 259 275 E
30 4 57 71 86 100 116 131 147 163 180 196 218 2I0 247 2G5 EI 30T 519 AT
32 50 66 A2 98 115 133 151 169 I87T 206 2Eh 245 64 BA4 304 304 345 366 337 408
H A&7 7% 9% 1T 131 151 171 192 218 235 v 9VR 301 323 346 36D E95 -lrl-ﬁ 440 468 AEB
26 fE B8R 105 196 Q48 171 194 71T 41 255 200 314 840 365 MYl 417 444 470 497 B24 552
as 95 118 142 166 9% 217 944 270 27 3325 353 381 410 489 464 498 528 568 588 619
40 106 182 158 [B6 214 248 272 302 332 963 394 425 467 480 522 556 5E9 633 &BT 69
42 117 146 176 206 237 269 5302 335 468 402 437 472 508 544 5BO. 617 654 691 7RO 7&3
44 161 199 298 262 297 483 470 407 444 483 521 561 A0 540 681 F22 VR3 A05  B4T
46 177 919 950 288 327 365 406 447 489 531 578 BIT 660 T4 743 T94 B39 BRS 931
48 104 234 274 S16 558 401 445 400 536 581 628 GVR VER U7l 820 B69 919 960 1020
50 ?19. 255 C08 %44 %91 438 486 535 SR4  GS4 BES TRT O THO B4l BOG G40 1008 1058 Q113
52 277 325 74 495 476 526 581 635 690 745 ROl B3R 915 973 1032 1091 (1500 (210
54 301 355 406 460 516 573 630 6BU  T44  RO8  BOO 930 992 1055 I1IER 1182 1T (812
A& 395 431 499 498 558 HI19 631 Y44 mDER A7 030 100D 1072 1140 1200 J27B 1345 1418
A& 850 411 47% 536 601 O67 734 802 RVL o4l (012 10B4 1156 1299 303 1377 1453 1579
60 44 B0 57T B4 71T TRO 863 037 1012 l0SE 1165 1248 132 1401 1481 1562 Q644
52 474 545 /19 693 770 R4 995 1005 1086 1167 1250 1533 1418 1508 1589 1675 1763
64 507 BB4 662 742 B24 906 8950 1075 IIGT 1249 1838 1427 15617 1608 Q1700 1793 |BET
66 624 707 794 BEO 068 1058 1149 1241 [5%4 1429 1524 162l 1718 18l6 1915 2015
68 665 754 #45 938 1082 1128 1226 1323 1422 1523 1625 1717 1831 1936 2042 2|48
T 707 B0% 899 9oR 1008 1200 1%08 408 1513 1620 1720 1838 149 2060 2178 2986

Coefficientset 6.5 by=38020E03 by = 212810 by= 10600 by= 100019

LY



ArpeNmix A-38. SCRIBNER BOARD FOOT VOLUME TO A INCH TOF WITH A LFT. STUMP FROM VOLUME EQUATION—WHITE FIR g
Merchantahle Height (feet)
DEH 30 40 50 60 70 80 90 100 110 120 1830 140 156 160 (70 180 190 200 210 220 230 240
ten board feet
10 3 5 & B 9 11 17 14 16
12 5 7 @ Il 1% 16 18 2 W I
14 6 8 12 15 18 921 95 W 5] 85 89
16 8§ 12 16 20 4 T® 32 % 41 4 50 55
18 11 15 20 25 3% 385 41 46 57 58 @4 M 76
o 13 19 25 81 &7 44 50 57 64 TI O70 o8& 94 100
29 16 2% 8 57 45 58 61 69 77 B 95 104 113 12 132
29 19 27 85 44 5% 62 V2 BE 9? 102 [I% 12% 134 145 156 168
o6 22 51 41 51 62 78 B4 46 108 120 132 144 157 [0 188 196 210 978
28 26 3 48 50 72 m4 97 Q10 174 138 {52 167 18® 196 211 99T 040  mRR 974
30 41 54 6% B2 96 111 127 142 158 174 100 S08  %3% 24 ann VT 905 318 a4)
52 47 62 TV 63 109 126 1485 061 IV0 197 216 9235 954 974 294 %14 384 %54 AR 906 i
4 53 62 86 104 123 142 g6l 181 201 =3I 243 964 285 308 30 5% 575 %SO 49% 445 460
a5 59 77 G4 [16 137 IS IS0 202 235 948 ITL 995 510 34%  ®A8 303 410 444 470 497 593 i
38 86 107 129 152 1¥5 100 234 240 U565 800 527 854 881 40B 496 464 408 591 RS0 BS0
40 a4 118 149 167 19% 220 247 274 303 331 S60 300 490 450 481 R1¥ 548 575 7 630 E
42 103 120 156 184 219 w41 2T A) 332 %63 305 437 460 493 527 5Bl 305 630 665 70l i
44 141 170 200 231 268 205 308 H6° N6 481 466 502 538 575 G2 B30 GBR TR 765 i
16 16% 185 218 261 286 321 57 993 431 468 507 346 586 A9 665 TOA 747 TR0 84 T
a8 166 200 236 272 500 347 GBS 496 466 50T 540 500 G¥% OBYY 70 Y64 BOD  EZ4 000 E
50 179 216 954 2403 334 &Y 417 450 508 547 502 G687 6AS 7 7T E¥4 &73 031 970 Ey
59 232 273 315 250 403 448 404 S4] SR G36 A5 734 TE4 S35 BB U8 050 1D4S g
54 240 2U3 938 AR4 437 480 590 R70 630 682 734 TRT B4l 895 o050 1005 1061 J118 |
5 266 313 361 4101 461 513 566 619 673 720 7E4 A4l RO3 956 (015 1074 1184 [lo4 *
54 283 583 S5BH 498 40% 54T 6O% BGD VIR 97T 836 RO BRS 1019 08T 1145 1909 1973 =
i) 5565 409 4B5 B2 581 G40 TO2  TB3 826 BEO 053 1008 1084|150 [P1T7 1985 1854 3
fi2 476 454 404 AR5 617 BS0 V44  BOT  BT6 D43 1011 1080 1150 1220 1291 1863 1486 g
654 S9% 460 52% 587 658 TO0 THR W57 G997 908 1070 [14% 1717 1791 137 1443 1590 =
66 485 552 620 68U TAO A% 405 4979 1054 1180 1207 1285 1964 444 1524 1605 ?
68 512 582 G54 727 801 877 054 1032 1112 109 1978 355 1488 592 1807 1608 .
70 558 613 688 T6h 843 023 1004 1086 LITO 1264 %40 1496 1514 1609 1691 1781 ¥
Caeflicientset 7.5 Bg= AST60E03 by = 207270 b= 121080 by = 00553 3
Arrevorx A-30. SCRIBNER BOARD FOOT VOLUME TO A GINCH TOP WITH A I-FT. STUMP FROM VOLUME EQUATION—RED FIR =
Merchanmable Height (feet) E
DBH 30 40 50 60 70 &0 90 100 110 120 130 (40 150 Q60 170 iB0O 180 200 20 220 2 240 =
-
ten boord feet -
10 8 4 3 7 8 ‘o 12 14 1B =
12 4 6 B 10 1% 15 17 20 2% 28 &
14 5 8 11 14 17 20 @4 27 31 35 %4 e
16 7 14 8 22 26 31 B85 40 45 51 56 Fo
15 9 I3 17 2 37 3% 58 44 51 57 64 71 78 -
-
0 10 15 21 27 83 40 47 54 62 7D TR OBG 95 104 e
27 13 19 25 32 40 48 AT B 75 B4 94 Ip4 11e 125 IAS “a'
a4 15 22 %) %8 47 57 67 7T B8 99 111 12@ 135 147 160 178 :
94 T o 85 45 53 66 TR 00 102 115 129 |42 157 1F1 1BE 201 216 232 &
a8 %0 29 40 51 63 V6 B9 105 11T 132 145 I64 180 IB6 214 231 6 267 O £
30 88 45 BB T2 86 101 117 134 151 168 186 204 398 245 2§ 283 303 M M6
=9 33 51 BB BI 97 114 182 151 ITH 1BD 210 280 252 274 206 R]T 40 366 S0 414
LF ] 42 57 7% 00 109 128 (48 165 180 217 234 257 2891 306 331 356 382 409 435 463 400
45 £7 B3 Bl 100 171 147 164 87 210 235 260 URE S1P  AA0 367 295 434 453 489 514 B4d
38 700 90 111 13% 156 IBI D06 932 950 987 315 B44 374 405 436 467 500 533 566 RGO
40 TH BB 191 146 171 198 86 954 2R4 814 S45 37T 410 443 478 HIP 548 584 621 658
42 &% 107 132 150 187 215 246 277 30U 43 SY7 411 447 484 571 550 GO 63T 677 TIA
44 I16 144 173 203 234 267 801 336 372 400 427 485 5% B66 GO7 649 692 7AR 77O
48 196 A5 (A7 919 953 9RO 505 8A3 407 442 {B3 5?5 368 6Ll 656 TOL  T4E TR B4E
48 135 167 201 236 273 311 350 801 43% 476 520 565 611 G658 706 755 MO5  H5G 007
50 145 179 215 9253 293 334 376 420 464 5IT 558 60 666 TOR TSR BI0 @64 918 4973
53 192 230 271 A% 557 407 449 407 546 507  B48 TO1  7BE  AID BAGE 02¢ o082 (041
54 05 T46 TAY 934 SBO0 499 478 530 BB2 636G 601 74E  HOS BG4 994 985 1047 111D
o 217 961 %07 335 404 456 509 663 GIV &7F TS5 TBS  RAA  G19 982 1047 L11S lisp
54 93] #77 826 376 420 48 530 BO7 GBS VIT TT9 R4 008 974 104l 110 11RO 1851
(1] 908 R44 308 454 511 570 631 604 758 BI4 BO1 960 1080 1102 1174 1248 1323
;] 304 363 420 479 359 602 BRG T3S 800 ATD 94l 4013 1087 1162 1280 1917 (206
64 526 98% 442 504 368 634 702 TV1 B4 016 001 [OST 1145 1224 1506 I8BY 1470
66 407 465 530 307 G666 738 811 885 063 1041 1121 1203 18287 1371 1468 1545
L 49% 468 556 G626 GO0 774 B50 920 JOID 1092 1176 1262 1350 1439 1529 Q621
70 449 510 HRY A5G 7T RI0 BO1 973 JORY 1144 1299 {399 1418 1506 1601 1647
b3

Cocticient set 85 by = 23500E03 by = 2.06820 be= 157240 by = 99321



Arpenmix A-20.  SCRIBNER BOARD FOOT VOLUME TO A 6INCH TOP WITH A 1-FT. STUMP FROM VOLUME EQUATION—INCENSE-CEDAR
Merchantable Helght (feet)
DEH 30 40 50 60 70 80 90 100 110 120 130 140 50 160 170 150 180 M0 210 220 230 240
ten board feet
10 2 3 4 + 5 & T B 9
12 3 4 6 7 8 g 11 12 13 14
i4 5 & 8 10 11 13 15 17 18 20 12
16 6 8 11 13 15 1B 20 22 25 27 30 32
18 B 11 14 17 20 2% 26 W 22 36 39 42 45
a0 e 4 1F 21 5 o 23 7 41 45 49 3% 57 il
22 S L - | 26 a1 B 41 45 5) 55 60 &5 71 W8l
4 i 20 36 &2 257 4% 4u 5 61 67 7379 B g2 98 1M
°h 18 24 31 58 44 51 58 65 Y2 BO BT B4 101 109 116 124 131 13D
28 21 ™ 35 44 32 T U i 77 B85 g3 103 110 119 1928 1855 145 154 (] 72
30 3% 42 Bl B VO TS B9 9% 0B 118 128 I%4 44 158 168 178 189 199 29
32 3B 48 58 69 B0 9L 02 118 I24 135 147 158 Iv0 181 193 203 ®l6 228 D40 953
34 45 55 66 7991 103 116 123 741 IS4 16T IR0 103 206 219 23?246 250 9273 &G SO0
35 48 6l 75 B9 102 116 31 145 159 174 188 203 RV 2892 247 2R 277 29% 37 322 838
38 64 24 98 113 130 146 162 ITR I 210 227 9443 260 277 2093 A0 397 S44 851 378
40 TH 93 110 127 145 162 180 198 216 B34 232 271 2RO 307 426 345 364 38T 401 420
42 8% 103 122 41 60 1Te 199 HG 280 269 270 299 319 0 380 381 408 423 444 465
44 118 134 155 176 197 =219 24] 262 2R4 307 529 351 3T 204 418 442 465 4338 311
16 124 147 168 195 216 259 263 287 411 33h S60 8284 409 434 458 43 508 5%4 550
48 135 |60 185 210 235 261 #BF 313 4D 3ES A9 410 5 479 4o K27 KB4 hEL [
5l 147 178 200 928 #5243 311 530 %68 306 425 454 488 512 542 571 Bl kil | Gl
b2 187 216 246 276 506 335 ART 507 458 460 #91 522 BR4 3B G1Y 649 682 714
54 My 233 BGA D97 329 S62 305 47K 461 405 590 G2 596 831 665 699 7 TEH9
i3 217 250 BHe 319 354 389 424 460 485 53] 568 G604 640 677 T4 T 788  B25
hE 252 268 304 341 370 416 454 49% B30 560 60T MG GRS T35 TA4  BO4  B44 B8
) 9RG 395 %64 404 £44 485 525 S5B5 60T A48 BOD 7SR 774 Ble 85 G900 B4%
G2 304 346 388 4530 473 516 559 GOF 646 60O T35 TVD 84 868 013 950 004
64 32% 367 412 457 AOY 348 BM f40 686 TAS VA0 82V BVE 922 970 1018 1066
66 389 437 484 532 58] 630 BTS TIT O TVT BEY ATV g9Fy  O¥7 1028 1079 113D
6E 412 462 51 568 614 665 VIV Ted . B2 BT4 097 GBG J033 1087 1140 1185
70 434 487 540 504 B4R TOT 757 Bl BET 2 978 1034 1090 1147 1204 1261

Coefficient se1 9.5 by = 25400E03 by = 234540 by = LOSRIO

Iy = 09289

Arresoix A-2l. SCRIENER BOARD FOOT VOLUME TO AN SBINCH TOP WITH A 1-FT. STUMP FROM VOLUME EQUATION —DOUGLASFIR

Merchantabie Height (feet)

DBH 30 40 Hd i 70 80 90 J00 110 180 130 140 130 160 170 180 190 200 210 22 D 340
ten board fest

10 L 5 4] Fl L] 10 12 13 L5

12 5 T g 11 15 15 17 1% 21 2%

14 ¥ 8 12 15 i | My 25 26 20 22 35

16 9 12 16 19 Lo 2T A MM 35 4% 46 50

18 11 15 20 24 94 94 &4 43 48 53 B8 63 2]

20 4 19 25 30 A 4l 47 53 BB B5 71 77 B 00

29 7 23 30 2 1:] 43 50 57 M Tl 79 85 83 101 108 LG

24 20 B 3 43 5l 3 68 76 BS993 102 111 12 129 158 147

26 25 12 il 50 B i 78 BO 4% 109 118 1300 140 151 161 172 1843 198

o8 97 AT 48 58 BR B 92 108 115 LBG 138 150 169 174 186 199 211 2 236

Bl 42 h4 67 7OOOG% 105 118 181 145 IS8 172 IR% 199 41§ 9wy 241 FhG 470 284

32 44 62 76 40 14 119 13 149 64 IVE 195 2100 226 242 258 274 200 306 232 3RO

34 54 B9 Bs 101 117 184 150 167 184 200 219 235 34 a7z 200 308 326 ] 362 581 300

a6 60 F7 9% 113 131 149 168 187 6 285 244 264 283 3 3= 243 564 584 0 425 LEF)

38 86 105 |25 145 IS IB6 207 2R 249 2Vl 298 3l 536 358 381 403 426 448 471 494

40 95 115 1% |60 |82 206 228 25] 275 299 833 4T 271 395 420 445 463 495 320 545

42 I0d 127 151 I756 200 235 950 ¥ 302 328 354 3RO 407 434 461 453 515 H3 370 ag

44 159 (65 192 218 246 273 3501 389 358 38§ 415 444 474 503 583 562 H9¥ BI% 653

46 131 1786 908 9238 9267 297 997 358 380 420 451 483 515 37 3T 6l 4 LT i

48 164 194 226 957 280 328 8K5 588 421 455 480 523 558 592 627 662 G698 733 769

&0 177 210 245 278 519 347 383 418 455 401 598 565 602 630  &77 I3 A3 Mol B30

52 8 2 205 336 3Td 417 450 480 528 56T 607 647 b7 TR 769 810 8al 202

54 o4 F8l 820 360 401 441 483 524 BA6 6G8 651 B4 737 Tsl 824 HEE 91T 957

56 S50 300 842 385 428 472 516 560 A0S 660 ooh 742 788 83 88) a2 975 1028

58 276 820 365 411 457 508 550 508 646 604 742 FOL B4 AOD G40 9490 10400 1091

L] 3300 3RE 447 488 BA5 585 RBSG6 7 738 T B4 Ho4 047 1000 1053 1107 1160

63 361 412 464 H16 568 62l 675 720 7R %R ROS 040 (005 1061 1118 LIT4 1292

(i ] 385 436 491 548 602 68 TR TR B30 BER 046 1005 1064 1124 1084 1744 1504

66 461 519 &7V 686 695 T35 Bl6 &N 538 1000 1062 1133 LEBE. IB51 1315 1379

GB 487 547 600 671 T34 797 851 935 oo 1055 1121 1187 1233 1320 1387 1454

it 12 &7h 641 Y07 TVS o489 o6 oT4 1642 1111 1180 1245 1319 1990 (480 1531

Coeflicient set 224 by = .BETI0E0NS by = LOGER])

be= L11G10 by = 99586

waafigeery wpafigecy safogy of sspedo gy =gy, eggp poe sy
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ArrExmix A-42.  SCRIBNER BOARD FOOT VOLUME TO AN SINCH TOP WITH A I-FT. STUMP FROM VOLUME EQUATION—PONDEROSA PINE
Merchaniable Hdgﬁn {Feet)

DEH 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 199 200 210 220 I 20

et bosared feet

10 4 & B g 9 11 12 74 15

12 5 7 9 11 I3 16 18 20 92 395

14 7 1D 13 15 85 21 24 27 31 84 37

I6 9 18 17 200 24 38 32 86 40 44 48 53

IB 12 16 21 #6531 36 41 46 5] il o2 a7 -

20 15 20 26 32 38 44 & & 64 T Kl BE ol a7

22 18 95 32 24 7 K &K W 7 B85 93 o2 110 118 126

4 21 3 88 47 5 65 T4 83 9% 102 112 122 151 141 151 161

2B 95 35 45 B3 BB TH BY 498 10D 17 132 143 15356 167 179 190 @02 214

28 3 41 52 64 T OBO 102 115 128 141 154 IAY 181 194 2OB  ¥92 28 IS0 254

3 47 6l 74 BR 103 117 182 147 182 173 193 200 P34 240 956 2272 988 B0a 521

32 54 6% B85 101 117 134 151 168 |8 208 o207 238 356 VS 208 K11 330 S4B 857 386

= | il T8 96 115 133 152 171 191 I 23D ®/O  ETO00 &On 311 332 353 8514 395 416 438 450

36 B9 BB 00 129 Q50 171 193 2i5 937 984 o2a0 305 A0 35]  AT4  a@H 42 445 469 498 517

S8 93 121 144 168 192 T16 240 A5 200 5156 341 367 598 419 445 4T1 488 5% 5RY BTG

4 110 135 i61 iBT 213 240 267 %95 323 351 ave 408 487 466 495 525 54 SB4 Rl4 o4

42 {22 150 178 207 25 P66 P06 32T 357 AB9 420 432 484 516 s54R  SBl B1% 646 BRO TIS

i 165 1t IP& 260 203 126 360 304 428 465 498 535 568 BO4 640 6TE 712 THD.  TEG

46 181 215 330 2RA B22 /58 2395 432 4T 508 546 585 634  6RS 702 T4  FRE®  BMY RER

i 108 255 273 512 832 891 432 472 514 555 597 639 GAZ TM TRE Bl B55 EOB. 43

30 21h 266 298 M0 E83 426 47 515 559 605 630 6% X TRD 836 SRS 93] 97e  [oey

52 278 X023 269 416 468 511 559 GO BA6 T0E  ThG  BOG6  857 o0 850 1011 1082 LIS

E | 301 350 4000 450 5001 358 605 6BRT Ti1 0 T4 BIH. RTS qQuy 48 (D38 1094 1150 1906

56 525 TR 431 486 341 9% 653 TI0  THY B 883 042 1001 10e0 1190 Q181 1241 1309

58 550 407 454 523 582 f42 703 Ved  BBG @88 95l IOD4 1OTB 1147 1906 EP7]1 1336 1409

60 437 499 562 6595 A 755 8% EET 054 102] 10D 1157 19276 1295 1860 1435 1006

[ 468 B34 602 BT T3  BO9  BTHD 050 10Z2 1084 1I6T 1240 1814 1888 1463 1538|614

4 500 572 644 TI6 TOO  OBG65 940 1016 1053 1170 148 1396 14056 1484 1584 1644 1795

L] 610 687 765 ®4% 923 1003 1084 (16 1948 1351 1415 1499 1584 1660 1755 (g4l

[ii] 650 T3l al4 BOR 083 1068 1155 42 I3 1418 1507 1597 1GBY I77R 1869 1961

wm G491 7R B66 G5 1045 Q1% 18R 1390 1414 1608 1602 608 17o4 1BDO 1987 2085

Coefficient ser 3.4 by = BOII0EDS  by= 204150  be= 112680 by =100107

APPENDIXN A-43,  SCRIBNER BOARD FOOT VOLUME TO AN B-INCH TOP WITH A 1-FT. STUMP FROM VOLUME EQUATION—JEFFREY FINE

Merchantable Height (feet)

DBH 30 40 50 60 70 80 60 100 §ID 120 130 140 150 160 ITO IS0 190 W0 L0 220 20 M0
‘ten board leet

14 3 4 3 T 8 9 1 1 12
12 L BI0. 12 13 1\ W B 20
4 ¥ o9 12 14 W6 19 21 2 7 M 3]
16 @ 12 16 18 2 k5 BR 3 BS B8 41 45
18 ¢ 16 20 24 20 33 37 41 45 A0 54 5B G2
20 15 20 925 51 36 41 47 52 57 62 68 VA TH #4
2 19 25 31 B3 4 51 & M T T M W g7 a0
24 T3 %) B8 46 5 41 60 7 83 63 10l o2 117 125 138 14]
26 27 35 45 54 64 73 AR 02 301 D1 120 IRQ 139 I49  I58  16A 1YV 18V
25 3] 4% 5% B4 TH B6 07 D8 119 156 141 1A 13 1F4  IBE 197 20 210 290
o 44 B} T4 BT 48 112 185 138 151 168 IV6 180 202 mE  wEd 4l 24 26T 280
.4 56 71 85 100 114 1290 145 153 173 BE 208 217 93F 247 262 277 992 306 53] 836
b | 64 BD 97 113 180 146 16% 80 197 215 9300 M7 264 281 298 515 332 340 366 58F 400
84 T 9l 109 188 146 165 184 203 272 241 2W/0 279 98 AT 356 355 B4 33 413 432 45]
58 L 127 143 164 IBS N T 948 270 200 819 334 355 3T 308 418 4] 462 4BR4 A0S
410 115 |86 159 183 206 230 253 377 300 324 348 371 395 419 445 467 491 514 58 562
q2 195 151 176 202 29R 954 9BO 306 33T 358 855 411 437 464 490 516 543 5G9 506 B2
+ 166 194 2335 35] 3A) 308 337 H66 205 424 459 48] 510 539 560 508 B2 656 G6ES
a4 182 91% 244 275 306 335 560 4001 432 454 4956 537 569 390 624 63 687 1% V5
48 s 932 256 800 334 200 403 487 472 506 541 59 BL0 K45 6RO TI4 TR 7 819
&l 25 252 P80 828 365 400 458 475 513 BA0 538 G GBS TOL TRE TV Bl4 &5E 8O0
B2 275 313 5853 393 459 474 514 B6E  BO5 636 677 VIR 758 TO9 M40 BHL 922 063
54 204 338 851 424 46R 511 555 500 A42  6BE VS0 T4 BI8  BG2 90T 9h1 995 1089
ot 317 %63 409 456 503 550 597 644 691 7E3 TES  ®AS BA0 087 9% ME2®  QOWO LLIB
58 330 S80 480 4R0 330 AR0 640 690 T4l 7Ol B4 BOS 048 094 1045 16 1147 1198
ol 416 460 B2% 377 630 GE4 TIR  TOZ B46  OD0 UG5 1000 1063 D1l8 1179 1227 1281
62 444 ®O1 B5B Gl 672 T30 787 B45 902 OG0 J0IB 1076 Ii34 1P92 1250 1308 1367
64 472 K83 503 BS54 T15 V70 BRF  AUD OG0 |02% 083 1145 1207 1268 [330 1502 Q454
i 566 630 G696 759 B24 880 054 1019 [0BS 1150 1215 1231 1347 1412 (478 IR
i BUS GAT TSR RO4 RV 942 1011 1080 L1490 1218 1287 1357 1426 1496 566 1635
T 693 76 VIR B850 023 006 1069 1142 1215 1288 1561 1455 1508 I58% 1655 1TRY

Covificient set &4 b SIR00E0F b = 231110 by= |02380

Lis = 90434
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Arrrvoix A-44.  SCRIBNER BOARD FOOT VOLUME TO AN SINCH TOP WITH A LFT. STUMP FROM VOLUME EQUATION —SUGAR PINE

Merchantable Height (Teet)

DEH 230 40 50 B8 70 S0 90 100 110 120 130 (40 150 (60 IT0 180 190 264 210 20 IO MO
ten board feet

10 4 5 & & 9 0 1T 113 15
2 5 7 9 11 13 5 17 1w o1 oM
14 7 10 12 5 18 21 @M 95 W 82 55
6 4 1% 16 20 28 ¥ 31 M 38 42 46 5
I8 1% 16 20 9 %0 34 B9 44 48 53 58 6% 68
2 |5 o0 %25 81 87 4T 48 554 G0 66 T2 W &4 0@
9. 18 %4 3] 38 45 52 58 66 73 80 88 8 02 10 17
g4 21 P9 37 45 53 B2 MO0 79 87 86 106 [I1% 122 131 140 |#
75 035 34 4% B3 B3 73 OBS 9% 103 113 123 1B 44 156 166 176 186 W
28 9 40 51 B2 T2 B4 06 108 119 131 143 155 168 1800 192 206 27 W 2
30 46 58 71 B4 97 Q11 |® 188 (51 65 179 103 207 221 235 D50 BH4 7O D94
52 s2 B6& Bl G5 1L 196 142 137 173 IER 904 230 P36 AT G0 uSs 301 318 3 35
3 0 75 92 109 % 140 160 178 165 218 g9] 40 oA 286 04 823 341 360 379 347 416
36 66 A5 (0% 199 |41 161 180 %00 290 240 960 280 301 321 42 353 354 406 426 447 468
28 g4 115 156 |58 179 201 23 245 268 290 313 W36 250 883 405 420 452 475 499 523
£0 105 128 151 |75 198 293 P48 973 208 394 348 379 399 424 450 476 IO2  A?A 554 58l
42 116 141 167 194 290 247 274 SO1 320 356 3R4 412 441 460 497 526 555 584 613 642
“ 156 1B4 ©1% 249 970 80l 330 s60 %02 49 454 485 516 547 579 610 642 BWL D6
46 170 902 213 265 908 390 363 306 430 469 497 531 365 500 §34 608 S04 VI TS
48 186 990 955 900 395 350 G905 452 469 G505 542 579 617 654 692 730 768 BD6 B
50 ape 90 277 315 558 302 431 470 510 550 500 680 &7L Vil Y52 793 835 AV6 018
52 o505 SO0 541 3A3 495 467 510 653 506 639 SRS TRY Y71 815 660 905 9500 995
54 o) %74 360 414 459 305 551 6OT 644 691 7S8  TB6 R3S B8] 939 G978 026 1OV5
56 307 348 397 446 495 344 304 644 6 T44  THS  B47 698 050 1002 1054 1106 1159
58 9% ST 497 470 593 535 638 G602 746 ROD  A55  Ol0 065 1021 1077 1133 1189 1245
Bl 403 458 514 570 627 684 742 00 858 917 976 |08 1095 1154 1215 1375 1335
62 431 400 550 BI0 671 TS o4 B56 418 @8] 1042 1107 Q171 1935 1299 1364 1489
54 460 5% BRT BS1 TI6 FRL  B47 913 oAl J047 1114 1182 1250 1819 1387 1456 1525
66 557 625 604 63 S33 008 973 D44 1116 1187 1360 1332 1405 1478 155F 1625
509 BAS 798 AIL B8RS 060 1085 1100 1186 1%6S 1340 1417 1494 1572 1650 1738
T ARG 706 7R3 BAL O40 1019 1089 117D 1960 1S40 1422 1604 1586 1669 1752 1HSS
Coclficient st 54 b= S0GSEDS by =203010 ba=1.08100 by= 1.00048

Arreupin A-45, SCRIBNER BOARD FOOT VOLUME TO AN 2INCH TOP WITH A |-FT. STUMP FROM VOLUME EQUATION —LODGEPOLE PINE
Merchantable Height (feet)

DBH 30 40 50 60 70 S0 OO0 100 10 120 130 40 1568 ¥E0 170 180 180 OO0 210 B0 I3 40

ten board fee

10 $ 5 & & 9 11 12 14 16

12 ¥ 7 a9 11 N T T . T 1] 23 5

L T I 12 15 18 32 25 28 31 a 38

15 9 13 16 20 24 28 8% %7 41 16 50 55

18 I 1, 21 2 81 36 42 o7 538 54 fid n 70

20 14 20 6 3¢ 30 45 52 59 Hifi 73 BO &7 95 102

i 15 2% 32 40 47 55 @4 T2 Bl RO 98 107 16 1B 13

24 2] 3 38 48 A7 B T £ g7 07 118 13 1% 150 161 173

26 25 3% 45 56 H7 79 81 08 11% 127 140 152 iR5  1FE 191 5 218 251

Eir. ] 4l 5% 66 T 492 106 190 134 140 163 ITE 193 200 2™ o240 ¥55 26 i T

30 47 62 Th ©2 107 123 189 156 172 IR 207 924 Bav @GO FTE OPE 514 333 351

29 a5 71 88 1A 123 I41 160 179 |98 1A 287 257 TR 204 A10  s40 36) 3H2 44 435

34 62 Bl 00 120 40 161 182 P4 2B6  B48 271 294 317 340 363 3E7 4l 43 460 485 510

46 T 81 115 138 |50 8% 206 23] 256 2BT 306 33% 358 AB5 41l 438 466 408 521 MO0 577

38 IH3 127 158 179 206 2832 RO 28T 316 3 374 405 453 463 493 524 GRS BAA 61T A40

40 115 142 1 200 220 260 200 392 58535 386 408 45] 483 518 pB58 GBBG 630 655 GO0 726

42 128 |50 1o 929 255 2H9 320 ARE 308 420 465 502 580 376 G14 G52 600 TR TEA BOR

44 1T 211 246 283 820 384 306 436 475 516 556 A97 638 6H0 VIR ES ROR  AS]  BOA

46 194 232 273 3|7 853 304 437 481 524 368 GI2 658 T4 TS0 797 A4 BOl 439 QKT

46 213 955 W M8 A8 48 48] 528 5 625 674 T¥ T4 B EV6 O GR0 1032 1085

50 233 280 ¥V ST 495 4T 387 S7VE 681 o84 TZR O OTO9 B4R 903 050 016 10T 7I8D =8

52 5 2T 410 464 519 55 682 pAY W4T BOE  BG5 025  OB6 1047 L1092 171 1P [E0T

54 B32 S8R0 446 506 BSGA 626 A8T TS0 HIY  BVT 942 1007 1073 114D 1207 1EVS 1348 1412

56 85T 422 485 548 613 679 46 BI4 883 0952 |022 1093 1165 (U257 1310 1384 1458 1543

58 59] 457 525 594 664 T35 K04 BRI 956 G0 1107 1184 1261 130 1410 1408 1579 1660

&0 493 567 @41 717 T4 SBT3 952 1032 1114 1196 1270 1965 |47 1533 1619 1W5 1798

62 552 611 691 773 &56  ©40 1026 LI 1200 289 I37% 1468 560 U650 1744 1838 033

o4 57% 657 T43 B8l 921 10T 1109 L1196 1901 1SRE 1482 1670 1677 1776 1876 1877 2078

66 FO3 T48  BOof SRR 1085 (184 IE4 1885 1488 591 Je9s (8O0 jOOF 2014 2121 29

&8 785 855 056 1050 1163 1249 ISVG 48B4 1504 1704 1816 920 2048 2157 2309 IEE0

70 RGS  Gl4 10TE 1189 1944 IRRT [472 587 1705 [B23 19d4e Q063 YIAL 9907 243] 3In58

-

Corfficient et 64 by= SE510E03 &y = 201050

b= 117450

by = LAHHAT

il Admasag) s 4w s EY R« VIEVODOUTH
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Arpexiix A-46.  SCRIBNER BOARD FOOT VOLUME TG AN 8INCH TOP WITH A LFL STUMP FROM VOLUME EQUATION—WHITE FIR

Merchantable Height (feet)

DBH 30 40 550 &0 70 &0 S0 100 110 120 130 140 150 160 170 180 190 W0 210 220 230 240
ten board feet

10 4 5 Ki 9: 11 2 14 16 19
12 5 & W 12 15 18 321 93 26 0
14 T W 13 17T 20 024 28 3T R 40 44
16 9 13 17 22 925 31 36 41 4 51 &7 62
18 12 17 2% 27 3% %9 4% 51 A 4 Y1 78 By
20 14 20 27 3% 40 48 5% o8 71 T8 BT 95 104 112
2 17 24 32 40 4B 57 66 V3 B ™4 14 114 124 135 |45
24 20 =29 88 47 /7 H7 78 89 10 111 123 185 47 159 171 184
25 2% 33 4 55 67 7B ol w8 116 130 4% I6Y 1T 185 199 24 220 24
28 27 B8 50 B3 TH 90 104 119 154 149 165 IBQ 86 213 299 45 268 2 2\0 298
3 44 57 72 87 103 119 135 152 170 87 2056 223 242 261 28O0 29 B19 838 550
32 49 65 &l g3 116 134 15% 172 191 2il e8f @R 99% f04 %16 358 S8R0 382 405 428
34 BS Y2 91 110 130 150 71 192 214 285 250 982 306 320 353 AVE 403 438 463 470 505
LT 6F 80 101 1¥2 144 167 190 214 288 265 2R Q14 340 566 383 420 448 475 504 53R 560
38 B9 Il1 155 159 §84 210 256 963 290 318 346 375 44 434 464 454 525 536 2 5ES @20
& ] g8 [ed 148 175 P02 280 240 9RO SID 949 380 412 34 477 510 543 57T G611 [isD pB1
42 107 134 162 191 22| 952 9E3 35 S48 882 416 460 485 521 557 594 R3O0 G6B  TO6 0 T44
44 146 176 208 240 274 508 543 370 415 452 400 524 BAT ARO6 646 BEBE TIT  TGE  BOD
45 158 191 295 260 3O 354 372 411 450 490 531 572 6ld BT TOO O 743 YBY @Az 8Y7
48 170 206 243 32W1 30 360 40T 445 486 529 ABYE 6B 668 Too 755 BOZ:  B50  ROB 04V
50 183 222 261 502 345 388 432 477 523 660 61T GBS 713 763 BI3 863 Gl4 966 1018
52 28R A0 324 370 416 463 511 BMD) BI0 661 0 0TI18 V6B H1E  ATI 996 O8O0 10%6 1092
5 254 300 347 395 445 495 G477 5G9 653 Y07 TER  BIA BTL 932 060 1043 1108 1167
56 271 &20 370 491 474 5%% 533 630 606 754 B12 872 9m®  dod 1065 1118 (18] 145
58 ZEH 340 303 448 B 561 620 679 740 80T SB4 927 w9 {056 1122 1189 1356 1334
iH 361 417 475 585 H86 GARE TEL  OTES 850 917 984 1052 1121 1191 1961 1333 1405
B2 387 442 50% 566 631 696 763 BS] o900 4970 1042 1114 1187 %61 1385 1411 1487
54 403 467 532 508 GO6 T36 806 BVE 051 1028 1100 LITT 1254 1332 1411 1490 1571
B 492 551 631 T02 Y76 A0 926 1003 1081 1160 1241 1327 1404 (487 I57] 1656
GE A& 50 hK64 TS99 H16 8056 O74 1055 1138 1221 1806 391 1478 1565 1654 1743
T0 44 20 @97 777 REE 040 1024 1109 JJO5 1288 1372 |462 [563 1645 1738 ja82

Coefficient set 7.4 bp= SB1IDED3 by = 199400 by= 1.25750

b = SO5BE0

APPENDIX A=47, SCRIBNER BOARD FOOT VOLUME TO AN EINCH TOP WITH A 1-FT. STUMP FROM VOLUME EQUATION—RED FIR

Merchantshle Height (feet)
DBH 50 40 50 &0 70 B0 90 (100 110 120 130 140 150 60 170 180 190 200 210 230 230 240
1en board feet
10 i 4 6 & 10 12 14 16 1B
2 4 B 9% 1 14 I8 19 22 B 3§
H 6 8 | 15 18 22 2 A0 M 38 43
i6 § 11 15 19 M 29 34 3 4 & 5 6
18 2 114 19 24 3 3% 42 49 55 62 69 0 T7T B4
bl 12 17 23 %0 3 44 51 5 67 JH BH 84 103 112
22 420 28 3% 44 52 61 71 81 81 i0I 112 1% 134 146
24 16 24 32 42 &1 62 72 8% €5 107 119 132 143 IS8 IT1 185 :
26 1 ¥ 38 48 59 VI B84 97 110 124 138 158 168 188 199 5 331 148
8 P O8F 43 55 68 B2 &6 11 186 j4% 158 175 192 210 22E 46 2656 ¥4 B4
30 36 40 B3 77 93 109 126 145 61 170 198 2IE 23R 358 BV 301 322 34 367
B 4] 55 T» 87 104 122 [4F 160 81 202 223 45 267 290 314 338 SAR 387 412 438
#H 45 Bl 79 7 116 186 157 179 20 225 249 273 %98 824 350 8Fh6 404 431 460 488 517
36 B0 BB BT 107 120 151 174 198 3% 240 97 02 R30 358 3V 417 M7 478 508 540 573
38 7% ba JIE 141 166 192 218 245 274 303 332 3463 M 426 459 492 535 560 5OS 650
40 B2 05 129 155 18R 2l 250 260 299 331 364 307 481 466 502 538 575 612 G0 68D
42 89 114 140 168 198 225 3650 292 326 360 366 452 460 507 546 585 6260 666 TOR 7
44 128 152 182 214 247 231 817 353 300 420 468 50§ 550 392 A34  6&TE 722 JG7 813
46 135 164 107 231 247 308 342 381 421 468 505 549 503 B3B8 684 73] Y79 B2 8T
45 143 176 212 248 287 326 367 409 453 407 543 6RO 63V GBE YBE VRG  REY  R8f 042
Ll 153 189 227 2566 307 349 303 438 48d 533 BHI 62l GB2 T35 TBE  B42  BOT B33 TOOY
52 202 942 284 3R 373 490 468 518 560 621 BV 720 Y84 B4l 898 057 1017 1097
54 215 257 309 849 807 447 408 551 605 661 VIT 775 B85 895 956 1019 108 1147
50 228 27% 321 AT0 421 44 529 385 A2 Yol V6L #23 BBA 950 IDQE  10B1 1149 91T
58 241 289 339 392 446 502 5060 619 680 T4 806 871 938 1005 1074 1145 1216 (288
(1] 505 358 414 471 530 581 63 VI8 T4 A5 920 90 1062 1135 1209 1384 IBE)
i 322 378 436 406 558 629 GBR 756 B®E  BOT 960 1043 1119 11453 1274 1353 1484
64 338 397 458 532 3587 655 U¥4 TH5 868 043 1019 1097 1176 1357 1539 148 507
&b 417 481 547 616 687 760 &35 911 900 1070 1151 12%4 I3]% 1405 1493 [58%
BE 436 504 573 B45 TI0 V6 BF4 954 1086 1120 1906 1293 1381 1472 1568 1657
7 456 G527 599 675 YRR B8Y 914 998 1084 1171 1@6] 1352 lead (1530 IABE (72

Coefficientset 84  bp=_.29850E-08 bj = 202570 be = 136000

by = B52G0

waafiriry mntsngiee p iy s sl sy Sp) ey pus gy

CHOT Tt & TN e 2R e VITAVOTIH
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ApprExDnE A-48,

SCRIBNER BOARD FOOT VOLUME TO AN &INCH TOP WITH A 1-FT. STUMP FROM VOLUME EQUATION —INCENSE-CEDAR

=
Merchantable Height (feet)
DEH 30 40 50 G0 76 80 90 0D 110 120 150 140 150 160 17D 180 180 24 210 20 230 240
ten bosrd Feet

1] 2 3 4 & £ T 7 8 9

i2 a 5 & T 9 10 il 18 14 16

14 5 fi B 1 12 14 16 18 20 22 24

16 B 9 1 14 16 18- 171 24 27 3 32 35

18 § 11 15 I8 21 #4283 a5 38 42 46 49

20 o 14 18 22 T 3] 55 0 48 53 57 62 67

= 12 1B 23 2R 35 88 4% 49 34 6 BS Tl 76 8% BB

24 15 2 20 33 40 46 52 59 (i 7% 79 8 49z 499 06 118

o6 18 75 &% 440 47 M 62 il H 83 83 10l 109 (17 126 134 142 15U

28 2] 2 %8 45 55 64 Y3 B2 9l 100 09 119 128 187 147 157 166 176 1BG
30 32 34 5 63 74 B4 94 105 116 126 1857 148 159 170 181 192 204 215 226
b4 3. B0 61 R B4 06 108 190 18% p4d4 157 160 (82 105 207 220 233 246 IHE o9

34 44 K7 2 B2 g5 160 122 136 150 164 178 192 D& 221 25 9D Be4 27O M 500 3P4
3 B 64 TE @3 107 122 138 158 169 i34 200 TIA EA2 MR 34 98] a7 314 430 347 8pa
38 71 87 105 120 137 154 171 18R 206 293 =41 259 277 205 A4 338 880 362 B8 408
i & 97 115 133 6T 1T 190  POu  #DR waM @67 SHT ROT 8¥T 548 868 389 409 480 451
42 BY 107 187 147 I6T 1BA 200 230 252 273 205 31T 359 6] 483 406 488 451 474 497
44 17 159 161 183 206 299 252 276 300 523 347 3T 306 0420 44b 470 495 520 545
46 128 151 176 200 $25 250 276 801 8527 355 ATO 406 452 450 2486 518 5400 BET K95
48 138 165 191 21Y 244 272 200 %P7 355 333 417 441 470 499 528 557 587 616 Gd6
50 160 17% 206 235 265 20«4 324 354 0Bg 415 446 477 508 A40 5T G603 635 667 60
52 198 233 254 285 217 340 HET 414 447 48] 514 h48 hE3 GlE 650 684 719 754
5 206 230 TR OS06 341 3Ts 410 445 48] 516 552 BBE 625 661 GO5 735 i S R
L] 291 266 292 5323 865 402 439 477 514 533 5491 B30 6RO W 748  YRT  R27 T
58 256 275 %11 350 9BO 429 468 500 340 590 631 672 0 Tl4 756 TO8 B4 AR 99F
60 291 532 BVl 414 456 499 542 585 BPH 672 TG TG BO6 B49  H94 040 HES
62 A 352 296 M0 484 530 AY5 621 667 TIS 760 BOY 858 G2 050 D9A LM6
it} 527 573 419 466 513 561 600 ©57 Y06 755 BOS @55 @05 065 1006 1057 1108
b6 F94 443 402 542 5G3 43 695 46 TEE BRO0 908 9506 1000 1063 1I1F  LITL
65 415 467 519 5¥2 620 6TH 73R YRT 842 ROV 657 1008 1064 1121 11VT 1234
70 437 491 546 A0 BSY TI4 V71 BPR BRG 044 1002 1061 1120 1170 12RO (900
Cocflicient set 9.4 by=_28610E-08 by = 296270 be= 111040 b= 48124
APPENDIX A-49, CUBIC FOOT YOLUME TO A 0INCH TOP WITH A I-FT. STUMP FROM VOLUME EQUATION —DOUGLASFIR
Total Height (feet)
DEH 30 40 550 60 70 ®O 90 100 110 120 130 140 I30 160 IO 180 190 M 20 XA I O
cubic feet

10 6 B g 11 12 15 17 189 21

12 g 1l 13 16 19 21 24 IV 28 8

14 11 14 18 g8 25 29 32 36 40 43 47

16 14 19 23 22 3% 37 42 46 51 56 Bl 85

i8 I8 o8 20 3% 41 47 52 6B 64 0 0TO 76 Bl &7

20 21 ¥ 35 43 0 57 64 TI T8 B 93 100 107 114

- 9 34 45 51 &0 6% TV A6 94 103 111 {20 128 187 145

24 30 41 31 81 V1 OBl @1 101 111 I 131 141 152 162 172 182

6 365 47 39 Tl &3 94 106 118 1830 141 134  les 497 1B8 200 21 @Y 235

i 3 41 BS 68 BT 65 100 192 36 149 63 176 190 208 21V 2% 244 2/ 2V 2ES

k21 B2 A& 6% 109 124 140 155 170 IB6 fO1 217 232 ME 263 DYR 204 30O 32 M0

30 TH B8 105 123 140 158 175 198 20 228 245 263 PO 297 815 352 350 %67 385 402

H 9 99 118 188 158 177 197 916 236 256 275 395  H14 334 Bh4 3V3 598 417 432 451 47]
36 Al 110 132 154 176 198 209 241 2HI  PR5 30T 329 351 V2 S44 406 438 4p0  4H1 508 535
35 122 146 170 195 219 243 267 292 516 840 364 389 413 457 461 485 509 534 558 5%
4 154 161 18% 215 241 268 P05 522 S48 375 402 428 455 482 508 585 568 2 5BH 615 642
42 147 177 206 236 766 294 494 55%  S&2 411 41 470 499 528 558 587 Gl6 f46 BV T4
G4 195 995 9257 9RO 521 355 385 417 449 481 513 M5 BYT 600 A4 68 V06 TAT 769
46 710 45 280 315 A0 SAS 410 454 480 594 550 5G% 698 663 O BRRE  7I2 787 o BOZ  A37
48 95 266 304 541 579 417 455 482 5% A58 606 G643 BEL 719 TRG. Y94  BAR  B6D 900
50 246° 287 928 960 410 450 497 63% 579 G6I4 654 6O5 TH6 7V 81T B8 B9 030 gAD
52 300 955 2097 441 4RS 520 RT3 BIT BBl 705 749 Y92 8% BB 924 468  101Z 1056
54 332 379 497 474 5% 568 615 663 TI0  TAT 804 BAl B0 945 992 (039 1087 1154
56 856 406 457 508 558 609 650 Vi0 el 811 B61 912 063 (015 1063 1113 1184 1214
58 380 434 48R 547 506 650 Y04 758 R12 ®GE 990 974 1028 [OST 1136 1190 1344 107
60 463 520 K78 636 683 751 AOR BGG 0 925 98] 1038 1096 153 1211 IRG6E 1326 Q363
62 492 554 615 676 VA7 7RO RGO 92l ¢R2 (4% 1105 166 |27 IZRA 1349 1410 1471
it ] 525 586 6% Ti8 TEY B4R OI3 978 1043 1108 1173 1938 1302 1867 1482 1487 1562
s 623 R92 61 830 A/GE 967 1036 1105 1174 1243 1511 §380 449 I5IR  I6R6 |65%
6B 659 732 805 BY7 650 1023 1096 1169 1242 1314 1387 (460 1532 1605 1678 1751
70 696 773 RS0 997 1005 1080 1157 1234 1311 1388 1465 (541 1618 1665 1772 IRdE

Coefficient set 214 by =-22440E02 by = 1.93420

by= D0640 by = 99919

baafiuner s sniisagfuprep nsfingy oyl vonmnbiy A ARG HITE) [ pergl
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Avvenpix A-50.. CURIC FOOT VOLUME TO A 0-INCH TOP WITH A 1-FT. STUMP FROM VOLUME EQUATION —PONDEROSA PINE

Total Height {feet)

DBEH 30 40 50 60 70 S0 90 100 110 E20 130 140 450 160 170 180 190 200 200 PR0 230 240

cuthic feet
10 6 & 10 12 1% 15 17 1% g2l
12 & 11 14 16 19 22 'zv 27T SO0 s
14 15 I8 22 26 B B8 3T 41 4 48
16 14 Il 24 90 R4 3 4% 48 A% 58 B2 AT
13 18 24 30 36 42 48 B5 Bl 67 V8 0T 8y 9]
20 #2 a0 37 45 52 60 &7 F5 BT 90 87 05 L1E 118
g2 27 3 45 54 6% 72 OBl B0 889 108 LIT 1R 135 145 184
94 %2 4% 54 B3 T3 86 97T IDE 118 129 140 151 61 17 188 104
5 38 51 6% 76 &9 Q01 Ll4 127 139 §52 165 IFT  1G0 20" 915 988 240 253
28 44 50 74 BE 103 118 13T 347 162 177 191 206 221 236 A0 26 280 24 S04
30 68 85 102 119 136 153 170 IBT 204 9220 237 254 271 2EE 303 322 339 558 873
a9 997 16 136 155 174 184 215 c23% 252 27 201 S10 350 M0 868 S88 407 497 446
34 85 110 188 (34 176 198 220 249 264 P86 08 330 352 474 306 415 440 460 484 306 528
i 1 090 |24 149 173 198 223 B4R TR 20V 322 47 372 897 421 446 471 4096 521 546 570 595
L 139 167 194 292 250 278 306 339 SA1 380 417 44F 4% 500 5%% 556 534 6l 6RO 667
40 165 186 217 244 279 510 341 372 403 434 465 484 587 B5E  GEG 620 651 682 Ti3  Taa
4% 72 206 241 275 808 844 378 4185 447 488 516 550 585 619 654 GBE 72R  757 7491 BEG
44 228 266 304 4T 380 418 456 404 532 570 G0B G646 684 TE2 TR0 O9A  H36. 875 913
45 351 203 335 477 419 460 502 544 BRG B2A 670 T2 T54 T85  BAT  BTH 921 968 1005
48 275 321 367 414 459 505 531 597 B45 BB 73S TH] B2T  AVS 919 gah Q0T 1057 Tio2
&) 301 852 402 452 502 552 608 653 70§ 753 M4 BS54 004 U5¢ 1005 1055 1105 1156 1206
52 3R3. 438 495 48 602 70712 FRT BT OBV O8] 0BG 104) 10U6 1150 1905 1260 515
LT} 417 476 536 596 655 VIS 774 R34 ED3 088 1018 1092 1132 1191 1951 R8I 1370 1450
56 432 517 581 646 7Ll F75 8B40 905 OG0 1054 1088 L1635 1228 1293 1857 1422 1486 1551
58 480 550 629 699 760 830 909 4970 (048 1119 1189 1259 1399 1300 1460 1088 1608 167R
&) G604 A79 755 830 906 98] 1057 1152 1208 1284 1359 1435 1510 1586 1661 177 1312
62 651 732 &18 BU5 976 1058 1189 [290 1302 1583 1464 1546 1627 1700 1700 IBY] 1933
4 700 787 875 962 1050 TI3T 1225 1312 1400 1487 1575 1665 1750 I88A 1925 2018 2000
66 B45 930 1033 1127 1221 1815 (409 1508 1597 1691 1785 1RTO 1973 9067 2161 2955
68 ol6 T006 1107 1208 1309 1409 510 1611 111 1BIZ 1813 #01F 2114 2015 2316 2416
70 060 1077 1185 1202|400 1508 1616 172% 1831 (930 7 2154 9362 9370 2478 2585
Coeffickent ser %14 be= 25250E02 by = LBSIB0 by =1.00040 by=1.00701

Arrenmix A5 CUBIC FOOT VOLUME TO A 0INCH TOP WITH A 1-FT. STUMF FROM VOLUME EQUATION—JEFFREY PINE

Total Height (feet)

DBH 30 40 50 60 70 B0 S0 100 110 1% 1% 140 150 160 1T0 180 190 W0 20 220 T 240

cubde feet
1] 6 7 B 011 13 15 16 18 0
12 g 10 1% 18 1& 21 2% @6 29 31
14 11 14 18 91 25 23 32 135 k] 42 46
16 4 1R 2% ¥R 3% 57 41 46 30 55 4] 4
18 T 23 20 35 41 46 52 58 L] ] 5 81 BY
k1] S 20 85 43 50 57 @ Tl 78 26 83 w0 107 114
iatd 26 35 43 52 61 B9 TR BB 95 103 112 121 12 138 145
24 81 41 52 6T 7 B2 O3 108 JIE 13 153 144 184 164 74 1B4
6 9% 48 61 Y3 85 07 100 121 183 145 157 169 181 193 05 217 23 240
b1 40 56 T, &4 98 1% 126 1400 154 158 182 196 ZI0 334 P  PHI 265 Ve 293
30 65 Bl 97 118 126 145 61 1Y 198 206 025 24 257 273 @0 305 5%] 387 353
32 T4 92 110 129 147 165 184 202 I 2RO 3RY 7R 08 A1l 330 348 366 334 402 471
k| 4 104 125 146 167 187 208 299 240 279 99l 311 33T 353 4273 34 414 435 466 4V6 497
15 94 117 141 184 I87 %10 234 257 B0 0% 327 350 373 36 420 448 466 489 512 535 B9
h1 151 157 183 2049 ¢85 26] 287 513 330 365 301 417 448 480 495 521 547 572 808 AP4
40 146 175 204 233 261 200 319 3B 37T 406 436 464 402 5P 550 G579 608 636 GAS 6
42 161 198 295 257 ©A0 82] 353 485 41Y 449 43] 513 546 57V BOM 640 672 0T VA& 0T
dd 215 248 283 S10 354 S5RD 424 480 495 5% 565 60 6% 670 TO6 T4 TG 81l B46
46 294 272 311 B850 388 427 466 504 548 581 BRO 650 697 7 774 BI13 B3l 590 o028
45 955 908 S840 382 425 467 00 551 6HU93 G366 6V8 TR0 Y62  BO4  B46 BAR G631 978 1015
50 278 334 871 417 463 509 555 601 G647 693 VIO TBA B30 BTG 92% 063 1044 1060 1106
52 352 403 453 505 539 608 G54 708 Y58 &02  B3% 902 952 1002 1452 1102 1150 1200
54 452 486 400 545 590 65%  TO7  Thl  Bl6  HGG G023 997 (031 1085 LI39 1183 17 1300
56 413 471 550 588 647 T0s5 Y64 892 BR]1 030 0GB 1056 114 1173 1231 1288 IMB 1406
58 445 SBO08 BTl 634 BOT T 23 BBE W49 1002 1075 1134 1201 1261 1327 1360 1458 1515
&0 546 614 BH2 TR0 Bls 885 953 1021 1089 11556 1224 1292 1350 1427 405 1562 1630
e BRE 650 TR A0S ATY 450 1023 1086 1168 1241 1313 1386 1450 (631 604 1676 740
fid BZ8 706 TR4 B6Z o400 1018 1095 LITS 12510 1530 1407 1484 1562 1640 (VIR 1VOS  IST3
] 754 832 021 1004 IDBB 1171 1¥54 1337 14¥1 1504 I58T 1670 1753 1836 1919 2002
63 A05  RO4  GR3 10V 1161 1250 1833 1497 I516 1605 1693 IVR2 1871 1959 2048 2136
0 A58 G52 1047 1142 1987 1831 (476 1530 1615 1709 IED4 IRODB 1003 2087 28T 2976
Cocfficientser 404 by = FOS0E02 by = LOIOS0 b= 290510 by = | 004596

ne:

iy anpnesfiprey aodipy ol serb ey asg g e g
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Avpeninx A-32. CUBIC FOOT VOLUME TO A NCH TOP WITH A I-FT. STUMP FROM VOLUME EQUATION —SUGAR PINE

Total Height (feet)

DBH 30 40 50 60 70 80 90 100 110 120 130 140 (50 f60 170 80 190 200 FI0 ¥ 230 40

cubic fect
10 B 7 9 11 12 4 16 17 19
12 g 1 12 15 18 20 23 5 ] 30
14 11 14 18 21 =®4 =28 81 54 37 40 H
16 14 1% 2% 328 82 36 40 45 49 53 a7 61
18 I8 24 30 35 41 45 Bl A&7 B2 &7 T2 78 B3
*0 23 30 % 4% 50 57 64 0 7 g3 90 98 103 109
2 28 3% 45 5% 61 69 J7 855 < {1 ] g 117 125 133 140
24 33 4% 5% 6% T3 B3 92 10f 111 1M 150 140 |49 §58 168 |77
25 % 51 B3 T4 86 93 109 120 131 43 134 165 176 IBY 18R XM 219 2530
28 45 5 73 87 100 114 127 140 153 I66 179 192  20n 2]R 230 243 258 268 281
50 68 B4 100 116 %1 46 162 177 192 %07 229 234 P51 256 9RO P05 510 5%4 238
32 78 07 115 132 (50 167 185 S0¢ 219 935 9% 270 IRT M 3Pl %97 854 371 S8BT 404
e 89 110 130 150 V0 190 210 239 240 P26R PER 307 M6 345 864 383 400 491 499 458 477
a6 1og 125 146 169 192 214 256  2EY  2B0 0T 324 M6 GV 3B9 410 432 453 474 495 516 537
38 I38 164 100 215 240 265 200 814 830 863 3BT 411 456 460 488 507 581 K55 GBVE 602
40 154 183 211 230 967 205 82X 460 877 404 432 458 4BS K12 544 5BS 509 GIE B44 B0
42 171 208 234 265 206 327 358 388 418 448 4TH 508 538 G6R  BOT7 696 656 685 Ti4 743
44 224 3258 293 827 SG1 509 498 4A2? 495 528 361 G594 626 650 621 T4 Y56 VER  B2O
A6 246 T84 322 360 357 4% 471 K07 B44 580 HIV BRSO 689 T4 0 796 B3] BGE 902
48 2689 311 353 394 435 4¥5 516 556 506 636 67 TIS T4 TOS. B3T &Vl 49l0 949 G987
50 04 330 MR 450 474 519 565 AOT7 GO B94 T TED  ROY BEG 008 G§51  0O% LOMS 1078
e 369 419 467 A5160 564 61T 6H0 TOT  TR5 BO02  B48  BOS 042 988 084 1080 1i%E T1TR
54 401 454 50T 560 612 B84 TI6 TGT  BIE BT G920 471 l0®R lOTE 11%R Q1TR 193E Qo7
56 433 481 540 605 662 2 TIS T74 A% 885 941 9946 1050 1105 1160 1214 1268 1322 1876
53 468 B30 592 655 T4 T7S  BSA  BOG6  ORG  0I5 1074 1184 1182 1251 1310 136R 1426 (484
&0 571 687 TOS V6O B34 299 o064 1029 1093 1157 1220 1984 1347 1410 1473 1536 1588
ha 613 o84 THG B26 806 G66 1086 1105 1174 1242 1311 1378 1447 1515 1582 1649 1717
(i ] B5T 734 BI0 K6 961 1086 1110 1184 19258 [532 1405 1478 15501 1534 1606 1768 |40
] 785 86T 48 1028 1108 1188 1267 1846 1425 1508 1582 1660 1737 1815 1892 969
68 38 425 1012 (0698 1184 1960 (358 (488 529 606 16RO 1TT? 1855 fOsE 2020 2103
70 894 ORT 1079 1171 1262 1353 1443 1553 1623 Q1712 (801 1690 1978 2066 2154 o242
Coefficient set 514 bg= 23TT0ED2 by = 197120 b= 093740 by = 100846

Areeniix A-BS. CUBIC FOOT VOLUME TO A GINCH TOP WITH A LFT. STUMP FROM VOLUME EQUATION—LODGEPOLE PINE
Total Height (feet)
DBEH 3 40 &0 &0 0 S0 90 100 IR0 (20 130 (40 I50 160 170 18D 190 200 210 R0 230 240
cubic feet
{13 G 8 b 12 14 16 18 20 22
1% 9 1 1M 17 20 2% 26 31 34
14 12 16 20 24 27 3] 3 19 43 47 &1
16 1= 21 26 31 36 41 46 51 56 £2 B TE
18 2 %8s 833 3% 45 K2 59 G5 T 7B B85 a1 ag
it 24 32 40 49 5HY B T¥ 8l B4 97 105 115 2L 199
23 30 3 49 5% 69 TR B8 98 l08 117 127 187 147 156 166
24 35 47 59 VO B2 93 105 17 1R 140 1B 16 IR 186 188 210
26 4] 55 @9 82 o946 110 124 137 151 164 178 192 205 219 233 246 26 274
s 48 B4 BOD 96 112 198 143 {59 175 191 7 229 9%8 954 270 285 802 318 3an
50 THO42 OqI10 128 146 165 183 201 219 238 56 ¥74 Mg 310 329 347 365 343 400
32 84 104 125 146 I67 B8 208 220 250 270 201 812 333 358 8V4. 905 415 436 45T 477
* 94 118 141 165 188 212 236 250 282 305 390 352 576 300 483 445 0 460 0492 16 539 562
36 106 182 159 8BS P11 287 264 200 316 342 368 395 4F1 447 473 500 536 552 57R 604 630
SR 147 177 206 935 964 U4 523 459 HM] 441 440 460 498 52T S57 586 G156 BM4 673 TO2
40 168 196 228 261 2935 3% 358 SO0 423 4556 750 552 S84 61T M9 631 V13 T46 ViR
42 180 216 251 287 323 350 S804 430 466 501 537 H57F G608 644 679 TiH Vel  TBG B2 BST
44 256 276 BI5 364 203 437 472 511 550 S5RU GEE BAY TOR T45 TR4  BXY BAR D02 o4l
46 258 301 344 387 430 472 515 RA8 B0 6a%  GR6 720 GV BI4 58T 309 942 oS 1027
48 FH] BE RV4 421 467 514 561 607 654 700 746 7O B30 ERG6 932 070 1025 1071 1118
50 805 955 406 456 507 57 GDR  65R T0R TAD B04 86D  9lO 960 1011 1061 Libl 116T 1219
58 384 459 493 548 602 65T VI1  THG 820 8BV 929 953 [0S 1092 1147 1201 1255 1310
54 414 472 B3] 590 640 TJO7 766 B2 #8349 |01 1069 1118 1177 1935 1904 1352 Q1411
56 444 507 571 B34 G697 V60 823 BBG- 940 10I2 1075 1133 120} 1264 1327 1390 1453 1516
T 476 54 611 679 747 ®i4  R8F o940 1017 16R4 1162 1219 1¥8T 1354 142F 14RO 55T 1G24
& 581 6R4 T26 VIR 870 S48 1015 1ORY L16O 1951 1805 IBT5 1445 1520 1592 1664 1736
62 G20 647 F74 851 928 1005 108 II59 1236 1313 1390 1467 1544 1621 1697 1774 1851
B4 G0 742 &24 906 988 1070 1152 1283 1313 1397 1479 1661 1643 1724 IBOG IBEE 1970
G THE BTS  96F 1049 1136 1235 1310 1397 1484 1571 163 1745 1831 1918 2005 2092
68 835 927 1020 |12 204 (206 1880 1481 |579 1665 (VST (B49 Q041 2088 9195 9917
0 BES 9581 107¢ 1176 1274 1873 1469 1567 1664 1762 1859 1957 2054 2151 2249 9546

Caocfficient set .14 by = 18000E02 by = 205400

b = 99500 by = 00846
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Arprexpid A-54.  CUBIC FOOT VOLUME TO A 0INCH TOP WITH A LFL STUMP FROM VOLUME EQUATION—WHITE FIR

Total Helght (feet)

DRH %0 40 50 &0 0 8O 90 o0 30 120 130 40 (50 160 170 IB0 190 200 210 230 230 240
cubic Teet

10 B B 10 12 14 & & 2 23

12 g 11 14 17 20 =283 25 =20 32 35

14 11 15 19 23 27 8] 85 39 43 47 52

16 14 19 24 2 35 40 45 5] 13 i 67 T2

[£2] 18 24 30 37 45 850 5 &% 0 i Ay a1 a8

20 9% 99 27 45 5% 61 6@ TR B6 94 108 1l 120 128

o' 26 35 45 M B4 V4 B3 93 103 113 123 133 14 1M 1654

s 31 4% 553 B2 V5 AV 00 110 122 i34 1456 158 170 1B2 184 206

L] 3 48 6l 75 B8 10 I15 |29 142 i56 170 IB4 88 213 26 240 WS IO

kL] 41 B 71 CER 101 117 I%2 48 164 B0 196 213 99R D45 BE)L 277 294 310 37

S A4 Bl 98 118 158 151 l69 187 205 224 242 261 279 20 316 335 384 3TH g9

32 T¥ 892 111 13 151 171 19 212 0#5% 2”8 2074 295 3160 337 36B  379 401 422 444 465

34 81 10% 195 147 1T 192 215 238 %6l 285 %08 %31 355 3T 402 436 450 474 498 538 B4AT

A6 o) 115 1859 (64 189 2156 P40 2WE  PIT O SIA 344 S0 W6 495 440 476 508 529 556 5BR  GlO

. ] 197 165 &% 210 289 P66 2495 4P% 352 881 410 439 488 498 ¥ 5T S5BY 61T B4V 6T

40 140 171 201 252 265 204 A¥5 857 889 421 45% 485 517 550 582 BI1E 648 681 T4 W7

42 154 187 221 954 988 325 357 392 437 462 497 532 5068 G4 63 &5 Tl M7 THa  B20

44 205 241 275 315 353 900 4F8 467 508 K43 587 B2l 660 60O IR 778 BIT 857 ROG

46 995 P63 HOT 348 AB4 495 466 0 HO0B 550 592 A% ATE  TIE Y61l &04 847 B90 035 976

48 242 gER 8979 372 417 461 AR AR U6 4T 68R T35 779 82 ATR 919 065 1012 lOS9

hi) A2 0B B55 405 451 490 547 506 645 BO4 745 702 B4%  H93 o489 098 Qo44 1094 [145

52 332 A% 434 486 558 s00 B4 695 V4H BO] BEG 000 062 1016 1071 1125 1130 1284

54 357 412 467 522 A78 634 681 V47 BO4 BA] 919 o977 1085 1093 Q151 1%09 1968 1327

56 384 441 500 560 620 0 A80  T40 SO BG2? 094 GRS 1047 1109 LIV 1234 13T 1859 1422

58 400 47¢ 545 590 663 TRT  TU2 BT 9% 988 (054 1120 118G 1253 1819 1337 (454 1521

(i) MM 571 630 T 76 B45 G914 OBL 1054 1124 1165 1%65 (237 1408 1479 1551 1623

) 696 GOH BRO YAE 8% H09 973 1047 1122 (197 1272 1347 142% 1400 1575 IG5] 1728

s | 570 G486 T3 BOO  BTT  OhG6 1034 1113 1192 1272 1851 1432 1512 1599 1674 1VE5 1880

36 G685 766, 848 831 1013 1097 1180 1364 E340 1433 (A1 1603 1689 1VVD 1861 1947

GB T3 OB1L 898 985 1073 1161 1249 (838 1428 1517 1607 (695 |788 1879 19W0 2061

T To6  BST o400 1041 1134 1227 1321 1416 (500 1604 1699 [T94 1890 1086 208 2179

Coefficient set 7.14  bg = 17TBR0E-02 b = 1.928%()

by = 106530 by =90971

Arrenix A-R5.

CUBIC FOOT VOLUME TO A 0-INCH TOP WITH A 1-FL STUMP FROM VOLUME EQUATION—EED FIR

Total Height (Feet)

DEH 30 40 50 60 TO B0 90 JO00 110 120 150 )40 150 (60 170 180 190 20 210 2M0 I 240
cubic feet

10 5 7 1w 12 14 17 19 22 2%
12 T 40 13 1F 20 24 2@ 45 38
14 o 14 & 2% 27 31 36 41 468 5l A5G
1fi 12 17 2% 28 MM 40 46 52 39 65 72 78
18 Is 2% 928 55 42 B0 BT 65 T3 Al 849 g7 106
b 15 26 %4 43 6] 60 69 Y9 B4 98 |08 118 128 [38
2 22 81 41 5L 61 VI H2 O% 105 116 128 140 152 165 IV7
24 26 6 48 HF 0TI B4 96 100 193 136 Q50 163 TR 198 207 392
26 56 42 55 68 B2 97 111 126 142 157 173 %0 206 20% 230 257 4 201
24 34 48 B8 TE o84 110 12T 14n 162 IR0 (B8 217 23h 254 274 293 3183 338 458
a0 B4 Y1 OBEO107 135 144 164 183 204 24 245 267 ESH 310 332 354 377 400 428
32 Bl ®O o9 13 40 162 184 206 220 52 275 P04 W3 348 V3 BOg 4% 449 474 50O
34 BE B8 Q111 133 166 180 205 230 255 2E1 AROT 333 %60 AR 415 443 471 500 529 B5E 5AT7
36 75 G5 2% 148 IV 200 227 264 282 311 340 360 399 420 460 491 532 553 585 61V 66O
38 108 185 162 J91 23 244 280 Bl 842 AT4 406 439 472 B06  B40 ATS A09  A44 6RO 715
40 e f48 178 209 241 2¥3 306 sS4 875 410 44n 481 517 BR4 EOR g9G BAET  TO6  T44  TB4
42 129 161 194 262 20 334 371 408 446 4B5 524 564 B4 645 oBE TRT W 811 Bh4
44 176 210 247 285 323 363 403 443 4Bh 527 560 G12 656 VOO V44 TEO B35S BBl 99Y
48 189 228 267 308 350 200 435 479 5024 RGO  Hlp B6Z . 09 7 B05 B34 0% 932 o002
45 204 45 2BS 332 ATT 4227 460 K16 GBGE  6IF G663 713  Ted RIS 86T 920 973 1026 1080
a0 219 268 309 356 404 454 B4 BRR 606 BGD TIT 766 820 BYS 931 6EE 1044 1102 1160
52 I8P 331 SH1 433 4B6 580 544 0 640 0TI h2 B} AR 647 71057 1118 1180 1342
g 501 858 407 462 518 576 634 /9% 753 814 BTR 838 1001 1065 (129 1194 1BG0 1596
i 371 376 434 492 557 RIS 675 TS BOR  BBY 932 o499 1066 1134 1902 127% 1S4l 1412
58 341 400 461 523 587 @851 TI7 VB4 852 921 991 1051 1182 1205 1277 1851 1425 1500
G0 484 48R 555 629 BOL TB0 B3l O0% 4978 060 (195 (901 {977 1854 J453 15611 1590
62 448 3517 3R7 658 731 804 O B7G 956 083 1111 Q1190 1270 1351 1433 1515 1595 1682
64 474 H46 G189 695 -T7L 549 929 1009 1090 1173 13%6 1341 1426 1613 1600 1688 177G
66 BYH 653 T3E O A1% 8u5  97u JD6S 1148 1236 15324 1413 1503 1604 1686 1VVS 1872
68 605 687 T70 855 942 1080 1119 1209 1830] 1583 |487 |582 1677 |T74 1871 1970
70 B35 721 &by 808 980 1081 1173 1770 1366 1485 1562 Iobl 1762 1865 1BG6E 2060

Cocificient set 8,14 bg=_T1960E-08 by = LBTFN  be= L20M0 by =99748
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Areenpix A-56.  CUBIC FOOT VOLUME TO A 0-INCH TOP WITH A 1-FT. STUMP FROM VOLLME EQUATION —INCENSE-CEDAR

Total Height (feet)

DEH 30 40 50 60 70 B0 90 §00 110 120 130 140 IS0 160 170 480 (90 206 210 W 50 440
cuhic fee

10 5 6 8 9 [0 {2 13 14 15
12 T8 18 15 17 18 2 o922 94
14 w 12 15 8 W 23 96 TE 3] 3% 46
16 I# 16 20 23 27 30 3 A7 40 44 47 50
I8 16 21 95 86 34 8%& 48 47 5| s B0 &4 0 A8
2 9 26 81 AT 4% 48 53 3§ B4 B9 0H 7% B so
22 4 3 3 45 51 55 84 TI O OTT BS 90 96 102 108 14
oy S 37 45 58 6l @2 77 OB 90 00 107 li4 120 {29 135 |44
I 0O%M 44 5% B3 Y2 Bl ob 99 0B 117 126 135 45 15 160 169 17T 186
2R M Bl G2 TS A4 04 105 116 198 188 146 156 67 TV 186 IDG 906 YIR 296
a0 5 T 84 oh 109 1M1 183 {45 157 IB& 180 (9] 20%  Ti4 U6 937 wan 958 ¥
a2 665 B 95 110 124 138 151 165 1T 192 905 I8 93] P44 95T Y70 SRS 296 %08 39
M 73092 l08 174 Q40 166 71 iBA 209 217 28 47 M) ¥76 201 %65 3N I3 S4B SAR 3T
k.1 B4 103 121 155 157 175 192 200 224 4% G0 277 203 310 3P6  34F 350 875 SO 407 43%
a8 115 1% 153 (75 195 934 933 9352 971 900 WS 327 %45 AW 3WP 400 418 4%6 458 470
40 127 150 172 14 216 237 958 @0 MO0 3T 34 362 BA3 408 408 439 46% 489 s0% 59
42 140 165 190 214 238 262 985 308 531 334 ST 400 43T 444 467 489 B0 588 54 BTG
" 18] 208 235 961 S37 A1% 338 A44 830 414 430 465 48F K1Y ARG GGl 585 608 6Se
i 198 397 257 A5 HI4 47 37D 308 425 452 470 506 538 560 AR 613 G50 BES  69)
48 26 E LT OS1L 42 OSTD 400 493 463 400 507 A5] 580 609 688 66T 696 7O 7aY
50 o84 $60 308 23T 371 404 43T 409 303 A% 366 508 6% GR) B TIE OTML RS AlG
5 00 328 364 401 437 473 508 543 578 BIT 647 681 VIS G40 AT S0 sS40 BED
54 314 455 303 439 471 500 547 385 6YY 660 BO7 T84 T RAOT A4% 8T0 ol5  0hl
56 337 S0 427 484 506 547 GER BZ0 BGD 0B T40  TRG B2R BGT  ODG  O045  OR4 1092
AR 561 407 459 408 54 SET G0 674 FIT el ADS  md4n  EEE 08D 97] 10153 0BG 100G
1] 435 4R4 53 SB0 BET G674 71 THY  BIY E50 OO 040 004 1099 [083  J1om (172
a2 464 516 568 H19 GO TIG THO  Bld 8AT 916 965 1015 1061 1108 (1I56 1208 1350
4 404 530 BO4 6RO TIP THG AI® BT eel ofs 1027 1078 1129 1180 12%0 ¥Rl 1%9)
65 381 B4Z TO0 757 S14 8T 9% 081 1036 104] 1145 120 1254 1307 1361 1414
Be 61U BBl T4Z B0 EE3 002 ORT 1040 1009 1057 1215 19T 1820 1886 1443 1500
ril] GM5 T2I THG B850 9IS 976G 1089 1101 1168 1925 1786 1347 1407 1468 1528 1687
Cocffoient set 0,14 bys 10300E02 by =« LOGTT0 b= 90170 by = 00848

vy sl ey snpy ol el g oty angg sy s gty

Arrpxmx A-57.  CURIC FOOT VOLUMETO A £INCH TOP WITH A 1-FT. STUMIP FROM VOLUME EQUATION-—DOUGLASFIR
“Total Height {feet)
DHH 30 40 50 @@ J0 RO 90 QOO J10 IR0 |30 |40 150 60 |TO B0 J90 04 IO FR0 250 40
ciibic feet
1] & 7 9 i 1% 15 17 12 N
12 B 11 13 W 1% I ¥ W N I
14 11 1+ 1 71 3% M. 23 3 M 43 Al
16 14 19 2% 24 39 37T 42 46 51 A ] a5
5] 17 23 0 35 41 46 52 58 B4 YO 75 8l a7
n 2) 2 86 43 50 AT 64 VI VB M5 o3 99 D& L13
ki d 2% 34 43 K1 60 68 TV 85 94 HZ N1 118 128 13 145
b | %0 40 51 61 7L OBl @1 100 (1b 121 131 141 151 181 17T 1Bl
6 35 47 59 71 42 @4 106 118 12 41§58 (64 1D JAE 109 %] 23 ¥
b | 4l 54 B8 K] 95 |08 122 185 |49 163 TR 180 203 916 230 244 257 M0 284
a0 62 77T 4985 Jo8 ¥4 189 |55 |70 1BF 201 JI6  2%% M7 @362 UVA 293 A0 34 359
32 70 HE 105 123 J40 168 175 (92 2100 AT 245 262 O BBO 297 R14 332 MO0 3G 384 40
34 70 oA L18 I3 157 177 196 206 238 3N 975 004 B4 333 853 73 392 417 431 481 470
36 B2 400 A2 154 175 197 910 240 w63 2ES 06 SR %50 372 34 416 487 46D 48]  s0d 5Y5
k] 172 146 170 194 710 343 67 PO Bl6 340 %64 BER 412 487 461 485 500 558 557 581
40 184 161 18R wi4 241 Y68 205 391 MMA 575 401 408 455 481 308 535 561 s8R G154l
2 147 177 206 285 265 794 323 353 R8T 411 440 470 499 SEE 557 587 616 R4S 674 VM
2] 193 $26 957 9HO %3] #s% 465 417 49 48] CB18 A5 AYY O BOO @41 @78 FD5  TAY 0 THO
] 210 245 280 315 847 384 410 454 489 G624 BSH  H03 62 665 68T TR TR . | St
4= 299 PE5 908 %41 CST0 417 451 492 530 568 G605 643 GEI O TIE  THE  TD4 g3l 86D 907
50 o4 2ET O NTE- BEO 400 450 401 532 579 AIM bs4 695 TER TTE  RIT O BAR R9® 930  GR)
52 800 358 307 441 485 SM 0 573 G177 661 O4  TdE T2 A36 GBSO 04 0AE 1011|055
o4 2B 470 496 474 5% 568 BIST 652 TR 73T A4 ARl BOM 045  O90% 089 OB | 133
56 955 406 457 507 558 6B ARM TOB TGO B0 8610 811 BAY LOFZ lOAS 1118 1164 114
hE Sm0 4% 4BR 542 ROA BAROD TD4  YRH BIZ O RA6  ab) 974 1OPA 1082 1186 1189 1243 1297
B0 463 520 578 635 GUR TR0 BOR  BGE  B2Y WAl JO3R 100G 1153 1210 1268 1325 1383
52 492 553 615 676 TAT  T48  B50 921 @AY 048 1104 1165 126 1285 IMO MU0 1471
(2] E? 587 D32 TIT AP TG oF7 042 1107 11T 1287 1302 1367 14BF 407 562
(0 62 91 TR0 BP9 BUA 967 1036 1104 1173 1342 1301 1330 1448 1517 1586 1684
=] GhE T3l H04 BT 960 102% l0U5  [1bR  J241 13014 1386 1459 (552 1604 1677 1750
T 685 772 R49: 026 1003 1080 DIG6 1234 1810 1387 J464 1541 U61T 1684 1TV 1B48

Cocfficient et 213 by = 216T0ED2 by = 04480

g = BUE00 Ty - SH000
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APMENDIX A58, CUBIC FOOT VOLUME TOA 4 INCH TOP WITH A I-FT. STUMF FROM VOLUME EQUATION—PONDERDSA PINE

Total Height (feet)

DEH 30 #0 50 G0 70 ®0 o0 100 110 120 130 140 50 1BD IF0 IBD IS0 PO 210 W 30 240

cubic feet
19 8 4 i1 5 Is |17 19 21
12 8 1 153 16 19 23 o k7 30 32
14 11 15 I8 22 26 20 38 37 4 B 47
16 4 19 24 90 33 38 43 13 52 BY a2 67
I8 1834 80 85 4% 4 54 6l 66 T8 7R 251 a0
20 22 8 A7 44 32 50 67 74 B2 a9 96 104 11} 119
2% 7 85 4% H B3 T -8l an 98 MM 11V 1260 135 I44 153
4 32 48 A4 B4 F5 B 96 107 118 129 189 |50 161 17 82 |93
26 3\ o0 63 T 82 ot 113 126 138 I5] 164 177 188 208 914 297 240 252
8 4 B 73 BE 03 17V 18F 147 61 196 191 206 220 285 850 964 270 MM AR
S0 GR  BS 102 (18 155 152 169 & 208 290 987 P4 DTl GRA 305 S92 390 4RG  37Y
32 TOOO97 6 (35 155 IV4 194 218 232 g95%  97] SO0 SB10 820 S48 368 3BT 407 496 445
il | B2 Ll 188 54 176 108 220 242 254 2RSS0 430 551 273 305 417 489 461 4% 505 597
56 90 124 49 [73 Io8 223 24 27T #O7  5922 347 372 W06 431 446 471 495 530 345 BID 545
58 135 167 194 232 250 2FR 305 835 861 880 417 444 472 500 BER 556 5R3  Bll B30 BET
L] 155 186G 217 248 279 SI0 841 57F 403 434 365 405 527 558 580 620 G651 BRY YIS T4a
42 172 206 241 275 %09 344 378 413 447 48] 516 550 585 619 G653 GHE VI 757 7Ol RES
4+ 278 266 304 342 380 418 456 494 B2 SV0 B0R  G4A AGB4  TR® TEO  ToR 886 RT4 012
46 251 2493 885 A77 418 460 502 544 GSR6 BEE 60 712 755 YOS RBET BT 921 46% 1005
48 275 821 267 413 459 505 551  ROT 49 HH9 IS TRI O B2T 873 019 065 1010 108 102
50 B01 351 402 4852 502 552 G0 653 705 753 BO4  BS4 O04 OGR4 1005 1055 1105 1155 1908
59 382 438 493 B47 602 BT V12 VAT B3] B76 93] ORG. 1041 1095 11600 1205 1960 1514
54 417 476 536 B95 665 Tl4 774 834 BUS 935 1DIT  JOFE 1131 1191 1951 1s10 1870 1400
56 452 ©ih 581 B46 V10 TVS  E39 G904 960 1083 1008 1162 1997 1P9¥ 1856 1421 [485 1550
B3 483 550 629 698 VAR B3R 908 97R 1048 1115 LIBR  {ERE 130R 1807 1467 1587 1607 1677
i B0% G6Y9  Yhd B2 D05 OB0 105G LIS1 1207 |2HP  [458 1433 1500 1684 1659 1735 18140
53 a0 T3l 812 894 475 1056 11537 1218 1300 (1381 1463 1544 1625 1706 1VER I8RO0 1950
4 699 76 8BTS 961 I04B 1135 1229 1510 1908 1485 572 1660 1747 LR35 1922 2000 ODOY
b 43 937 1031 1195 1219 1512 1406 1500 1594 I6BE ITBL IRY: 1069 9068 2IAT 2250
GE 904 1004 1105 1205 1306 1406 1506 1607 1TOT  IBOS 1008 2009 2100 2910 2310 9411
ki 967 1074 1181 1289 1306 1504 1611 ITIY 18%6 1984 2041 2149 92755 2354 2471 9579
Coeflicient 52t .13 be= 23540E02 by = LETG40 by = 1ODOSD by = | 0NG4T

AppEnnix A-50. CUBIC FOOT YOLUME TO A +INCH TOP WITH A 1-FT. STUMP FROM VOLUME EQUATION—[EFFREY PINE

Total Height (feet)

DBH 30 40 50 60 F0 80 90 100 110 13 130 140 150 (60 I¥0 180 J20 200 2210 220 0 240

cubic feet
1 5 7 u i1 13 14 6 18 20
12 g 10 13 15 18 21 23 26 28 51
I4 11 14 17 21 24 2® 31 325 38 43 45
16 I 18 285 27 3% a5 41 45 50 54 59 63
18 17 28 =0 85 40 46 K2 A7 63 [it] 74 =11 B&
20 2] 28 3 4% B0 AT &4 Tl 78 B 92 oo o6 1L
22 26 34 4% 52 6 69 YV BO 94 103 1 120 128 157 145
24 31 41 bB1 61 7 B2 o2 W2 112 1820 IBR 143 153 168 173 183
25 3G 48 60 T2 84 96 10 120 137 144 156 68 180 192 W4 216 287 250
e ] 42 BH 70 B4 98 112 126 140 153 167 181 195 209 223 237 251 @64 298 PO2
30 6% 81 97 115 125 145 16l 177 193 209 295 24) 256 2 27F 28R 304 3R0 336 452
32 74 92 110 120 [47 165 183 241 2U0 3R 966 ¥M4 0 795 311 5939 34T 365 385 402 490
il | B3 104 125 46 (66 187 208 DOR 940 054 900 %11 331  85F 872 59% 414 434 455 475 456
36 G4 117 140 164 187 210 2353 957 280 MY 326 349 395 306 410 442 465 488 51 535 553
58 131 157 1885 =200 235 61 @AY 3% A%9 865 84 416 447 468 494 BE0 346 AT2 G088 G628
40 146 175 203 280 951 200 819 348 377 406 4834 463 492 521 BRD 578 ©O7 G686 665 GUR
42 161 193 225 257 289 321 B33 3B5 417 448 458] 51% G544 576 603 B40 BT T4 VIS TGV
44 218 248 PESS 219 854 980 424 460 494 530 BG5S 600 635 6T0 Y05 G40 ViR BI0 B4R
46 29%4 972 311 450 385 427 465 54  B4%  3H1 g2 658 BO7 T35 Y74 B12  H51 BRG 48
48 255 298 340 382 495 467 509 551 603 635 BVE TR0 762 804 846 EEE 4980 972 1014
50 278 224 371 417 463 509 G553 B0l 647 692 THH VA4 880 ATE  9¥2 968 (014 1059 1105
52 152 409 458 508 533 A0S AR2 02 TRT  B0Z RS2 902 852 1002 1061 1101 1141 1201
54 289 496 400 544 K99 6RY VOV VGl B1h B69 924 077 1031 1085 1139 1193 147 1301
56 412 471 s80 588 647 TOR  TB4. R9D  BAD  6s8 997 1056 (114 1172 1780 19230 1347 1405
58 445 508 571 634 697 7 825 B85 949 101% 1075 1138 1200 1263 1326 1380 1452 1515
6 546 Bl4 BRZ 740 RIT  BES O5% |00 |OBS 1156 1993 |199] 1858 1426 1493 1561 |60R
o2 586 A5G T3l 804 RATT 049 109%F 1095 (167 1240 1517 1385 1457 1530 1602 1673 1747
&4 A7 705 VA3 BGL 859 1017 1094 1172 1950 1528 l405 (483 1560 1638 1716 1793 1871
il 754 R37 920 1008 1086 11V0 1233 1386 1419 1602 1585 16GE 1VH1 1884 1917 2000
68 #04 BO3 987 10700 1159 19248 13%6 1425 1514 1602 1691 1779 1868 1956 245 2133
70 856 O51 1046 1140 1235 1529 149% 1518 1612 1TOY 180) 1895 080 4084 2YTS x9Te
Coefficient set 413 by =20610E-02 by = 193380 b= 009 by = LOO3GD

HY

shafrransy rcifiyeey iy wf spenbsy iy s Smnn P pasg

REGF ) ¢ f U TR VUTHYDTIN



A A-60,  JUBIC FOOT VOLUME TO A 4INCH TOP WITH A 1P STUMP FROM VOLUME ECQUATHON—SUGAR PINE

Tieal Heigin (feer)

DEBH 30 40 S0 &b 70 B0 90 (00 7§10 M (M 140 IS0 |60 IF0 180 190 300 FI0 FM ™5 4D
cubic feet

1n 6 T8 11 1 4 B’ A7 19
12 B W I3 W 5 M 82 o5 k) =
14 1t M &8 2 04 927 31 34 L Y] 40 13
16 14 I 23 27 32 56 40 44 48 iv.d &7 il
i} iIBE 4 20 55 40 40 81 358 Gi 67 2 F I B2
a1 93 %0 S 4% 50 BT 63 WO 76 83 RY o9 (2 08
= 27 B 44 B2 61 6B V7 &5 4% {0 s 116 I 132 140
b | A% 43 54 63 T3 82 62 fo0f 111 1 130 139 j48 158 |67 176
0% g &1 63 T4 B0 97 & 20 I8 142 153 64 1T IB6 187 M8 @9 20O
bs.] 45 59 7% pBd 100 118 17 40 158 i54 1T 191 P4 21T EB0 242 255 16 IED
40 GR84 100 115 131 146 (81 9% 100 206 o) AR SR) UG5 IR0 S04 30D 323 334
» TE G5 Ji4 132 A0 167 (84 202 200 236 253 2W SAT 803 320 337 33 30 386 4
b2 ] BS 100 130 150 170 190 200 220 248 2GR 2RT S04 428 %44 3B 8582 401 420 4%9 T 470
56 106 125 46 169 191 214 236 28584 280 02 324 M6 7 3R 410 431 43% 473 495 516 i
38 138 164 1BD 215 240 265 89 314 332 363 A&V 40l 435 439 48% 307 5B0 5% 5V§  60]
0 54 153 201 230 267 o5 32 350 35T 44 431 468 485 B2 538 565 581 GIB 644 GTD
2 171 =02 254 365 206 337 357 382 418 448 47H 508 538 567 537 626 655 GBS T4 O
“ 229 958 205 %27 SA1 595 428 461 485 528 561 593 G626 659 691 VM Y66 VEE BID
46 246 OR4 BT 4RO %97 484 471 307 544 530 GBI 652 G5B TR TBO TS MY MGG oo
18 260 B11 BEE S04 434 475 Gi5 556 A9G 635 6T IS TR TOR B3 RT] 910 449 987
50 204 330 38A 430 474 RIS SGAY hDA 650 693 0Y3F TS0 BER  BG66 S0B 051 993 1086 1078
52 349 418 467 SI6 SR RIY 660 TOT 754 B0 &4A  BUS U43  O8R (0% J0B1  112F 1T
54 400 454 307 560 612 664 TI6E VAT RIA 86 WE0 9Vl 1022 107 (IR TR Oop2ER Eve
56 A48 401 S48 B05  REZ O TIAR YT &30 Ads G4 DOE  J050 L1105 LIG0 1914 1268 |XEIE 1876
58 467 B30 BOY G5 V14 775 835 BOS 955 1015 1074 1184 1192 IE5] 1310 1368 142V 1485
(1] 570 B3V TDS TR R34 B99 G654 1028 1098 1157 120 I®84 1347 1410 1473 336 1508
62 Bl% AB4 THS AU BMG  O66 055 LIOD6 LT 149 1310 1379 L4447 1515 1582 I64n IVIT
L= ] 657 753 Hi0 BHES o6l 1035 1100 QIB4 1258 18532 1405 1478 1551 1623 1606 IVOE 1840
L] TES ®R6  L4T 10%8 LIDs QIAT 1067 1%46 1425 1509 138] 165D |77 1414 1RO2 1060
(5] B3R 925 1011 1097 1188 1268 1853 1487 1521 1605 1680 |7V 1655 947 D020 2102
n BB 986 107R 117D 1961 1552 1442 Q598 |ET?  TI1 (800 1RSD 1O7F opds 2153 24|

Coeffichent set 5.13 L= ZI560E02 by = | 98890 be= U790 by = 100316

——_————=-=—_=_-__=—

CURIC FOOT VOLUME TO A 4INCHTOP WITH A 1-FT. STUMP FROM VOLUME EQUATION—LODGEPOLE PINE

Total Height (feet)

DEH % 40 50 &0 70 ®0 90 (00 110 120 130 (40 50 |60 170 180 JO0 200 210 220 M M0
cubne feet

10 6 B 10 12 15 15 1T 19 =2
12 B otl 14 17 20 92 95 2. 31 88
14 12 {5 1 25 27 81 35 38 4 46 8D
6 15 20 25 30 3 41 46 51 36 81 66 71
IE 10 2 32 30 45 32 58 B8 0TI IT B4 90 9F
20 24 M2 40 48 56 B4 T2 OB BE B 104 112 120 lus
2 %0 %9 4 30 B8 T8 £8 9T 107 W7 125 136 46 155 18
24 85 47 58 70 82 99 105 {16 12 (3 151 162 474 185 197 209
2 41 55 B B2 06 110 123 IST 150 164 ITR 101 205 SIF =80 W5 950 73
8 4B 64 B0 9E 11T |27 148 159 ITH 101 906 290 238 254 20 %A% 801 31T 8%
20 T4 U2 L0 1Z8 146 IG5 1E3 201 2i9 237 255 278 M2 810 328 846 564 X2 400
g #4 105 |35 46 167 187 M 29 P9 0 2] ] 532 353 AT 304 415 430 436 476
] 95 {18 |41 |65 BB 1% 935 95p 982 405 32 552 875 898 422 445 468 491 515 535 361
%6 106 157 158 185 211 237 254 200 516 BT 368 894 491 447 473 408 325 s3] 37T 608 624
28 147 177 206 235 264 294 323 352 381 410 439 468 488 527 336 545 6&l4 643 672 O
40 163 198 993 260 204 339 857 G40 427 4% 487 519 551 S84 BIS B &80 TIE TM 7T
42 180 716 251 287 323 AS8 304 490 465 501 336 572 607 64% 678 I3 T40 T84 K 85
T 235 976 815 334 399 432 471 510 549 588 637 666 S04 743 TR BEl 860 A09 638
45 958 301 343 38R 420 471 K14 556 260 @49 BR4  To T 11 B4 896 030 93] 1024
48 281 327 873 420 456 512 550 005 651 GOT7 744 7HO A%A  BST 098 974 1021 1067 1118
50 a4 354 404 355 505 555 BO5 655 FOS 756 RDG  RSA  O06 G956 [0G6 1056 1106 1i55 |90
52 587 437 491 45 599 653 707 6T 816 BW 93 978 1032 1066 1140 1194 1247 1501
54 412 4T 528 SET B4h VD3 THL B0 876 936 084 (05T J110 1168 [E26 1DB4 13 L40)
6 449 504 367 A% AUY YRS BT BS0  $42 1004 1067 1199 1191 1254 (316 157H 1441 1509
58 473 340 607 BT T4l BOE  8T4 o4l 1008 1075 1142 1208 1275 1342 (408 1475|542 |60M
B0 576 648 TIY  TOL A2 083 1005 0T 1147 12)9 1290 1861 (432 1504 ISTS 1846|717
6 614 690 766 B42 OI8 954 (0T 1146 1222 1298 |3Te 450 1526 B0 1677 1733 1829
il 652 738 814 805 076 1056 (187 1918 1800 {379 |s60 1541 1621 |F0d 1782 1683 |oss
66 777 863 540 1095 1130 1206 1202 577 1453 1548 1634 1719 1805 1690 1975 2061
& 829 914 1004 1095 1186 (277 1367 1458 1548 1680 1720 1820 (910 2000 2081 218
0 S50 065 106] 1157 1254 |340 1444 1%40 1656 1731 1897 1997 2018 2114 2909 2304

Coefficiont se 613 b =_15680E02 by =Z11170
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Areenmix 4062, CUBIC FOOT VOLUME TO A 4INCH TOP WITH A I.FL STUMP FROM VOLUME EQUATION—WHITE FIR

Total Height {feet)

DEH %0 40 50 60 70 80 90 100 110 120 130 (40 i50 160 (70 180 190 300 2ID 220 II0 240
cubic feet
10 6 8 0 12 |4 j& 18 0 22
1% § 11 14 17 20 2% 26 28 8% 35
14 i1 15 18 22 26 31 36 3§ 43 47 5l
W6 14 19 24 29 34 40 45 S0 56 26l BB T2
1B 17 4 30 37 45 s0 56 B3 70 F7 B3 00 o7
%) 91 ¥ 37 45 55 6] B9 77 A5 04 o2 110 110 197
92 2 35 44 54 B3 7% A% 0% 0% 113 123 133 1485 15% 164
94 30 41 3 B 75 87 98 [0 13 133 146 157 169 11 193 206
of 35 48 6] T4 RE |01 TI6 128 149 I56  JTH 184 108 919 996 940 954 268
98 AL 56 71 86 100 17 192 158 lee 180 186 21% 998 244 80 277 T8 310 %
£ B4 81 08 115 3% 151 189 18T w05 994 o4y R0 970 098 %16 885 454 &73 809
a2 720061 111 131 151 171 191 T 232 259 274 205 316 337 358 579 401 492 444 465
34 Al 108 135 147 600 192 215 234 261 984 08 331 355 470 402 426 450 474 498 523 647
36 90 115 199 164 89 °14 240 66 PRl $17 344 370 356 42% 449 &5 503 580 536 583 GO
35 197 154 182 210 9238 966 205 823 352 ARl 410 440 480 498 528 3538 BRY 617 647 67T
40 140 170 200 232 263 994 335 35T 380 421 453 485 B1T  BBD 583 615 B4R 681 714 T4T
42 154 187 291 954 9A8 H9% 357 802 497 462 407 583 568 G604 B40 676 T2 748 T8¢ R3]
14 205 41 978 515 353 300 499 T 505 544 582 621 B0 OO TIE  TTR  OBIR BSR BOT
46 993 283 303 34% 384 426 467 508 550 59 634 G677 710 762 B0 B4R B9l 034 977
4% 247 935 %29 373 417 461 506 351 5 G4  GER TRA 70 825 679 90 966 1013 1040
50 951 M08 955 408 450 490 547 AGG 635 B4 T4 T4 R44  ROM4 044 004 1045 1006 1146
52 290 383 454 486 538 590 64% BOG  74R 803 Esh 000 OBR 10T 1072 1136 1IE] 1236
54 357 412 467 522 57F 634 6] 748 805 BGY 918 977 1085 10985 1152 1210 1960 1398
56 Z8% 447 FO0 GB0 B0  AS0 740 801 BE2  G®4  O86 LM8 1110 1172 1955 1908 ISB1 149
58 408 472 535 508 BGY  TYT Y02 BT 522 Os% los4 (190 1187 1953 1390 1387 1455 1592
it 508 71 638 FOT Y75 B4h 014  OH4 1054 1184 1105 1266 1957 408 1480 1552 1624
2 586 BOT RA0 752 BPH  EOY  OFs 1047 1192 1197 1972 1848 149% 1400 1576 1652 1799
64 sEO B45 T2 FoW  BTT 055 1034 1015 119¢ 1271 1351 1432 151% 1508 1674 1755 1387
66 684 THG H47 930 {018 1096 1IS0 1264 1348 1433 1516 1605 ]8RO 1775 1861 1M7
68 7294 810 B97 ©84 107 1160 1249 1938 1427 1517 1607 1897 1788 1RYE 1970 2061
i 765 BEG 948 104D 113% 1226 1310 1415 1508 1602 1698 1703 1880 (085 90Rl 9ITH
Coefficient set T8 by =_[6870E02 by= 104750 by= 106640 by = 00050
Arvespix A-63.  CUBIC FOOT VOLUME TO A 4INCH TOP WITH A I-FT. STUMP FROM VOLUME EQUATION—RED FIR

Total Height (Feet)

DEH 50 40 50 60 70 80 90 (00 110 I20 150 140 150 160 170 IS0 180 200 210 290 230 240
cubic feet

I 5 7 0@ 1¥ 14 17 18 % 24
12 7 10 i3 17 2 23 27 81 %4 38
14 oI 18 °2 95 3] 36 41 46 51 56
6 1T 17 23 58 84 40 46 53 58 65 71 %
18 0I5 91 98 35 42 49 57 64 T¢ B0 88 97 105
g 18 26 %4 42 51 60 6% 7B B8 97 107 117 127 138
90 @2 g 40 50 61 71 BT 6% |04 116 1TE 180 IE@ 164 176
D4 96 % 47 59 71 8% 96 109 122 186 149 163 178 J93 206 22]
260 S0 42 55 68 82 95 (11 1%% 141 157 199 180 %05 9¥E 284 956 7R 209
25 34 48 63 TR 04 110 197 144 162 179 188 216 235 984 9v3 PG5 3|2 352 S50
36 54 TI #8106 125 144 163 183 205 924 P45 966 @8Y 309 831 85T 476 399 491
39 Bl 80 99 19 140 16l 1R 206 928 951 275 999 3PZ 347 ATY 807 499 448 473 400
34 68 B0 |11 133 156 180 204 039 954 28D 306 333 350 387 4ld 442 470 498 598 557 586
36 75 08 120 147 173 199 9% 954 982 SI0 339 S60 308 499 450 400 591 338 AA4 GIT G649
58 08 185 162 100 210 249 979 SI0 842 374 406 499 472 505 539 574 608 648 670 TI4
il 119 148 178 209 240 573 306 340 874 400 445 480 517 554 G591 G628 G666 05 744 783
43 120 161 194 297 262 208 534 AT 408 446 4BS 5984 GEZ G604 644 GRS 7T 768 Bl 853
44 175 210 247 985 1295 $67 402 443 4%4 526 568 GBI 655 600 Va4 7RO 8%4  mAD 996
16 180 337 3GT S08 B40 302 435 479 524 A6 GI5 GE1 DB 736 BO4 853 909 651 1001
48 208 245 98BS 53] 376 422 460 516 S64 613 BA?  YI3 763 815 866 919 972 1025 1079
s 210 263 400 956 404 453 508 354 606 658 Tl TR 820 875 980 987 i04s (10) 159
59 232 23] 3R] 433 485 530 59%  B49 05 762 RIS BTR 437 Q08 DG 117 1179 1241
54 301 353 407 467 I8 575 633 602 7B H13 R7S 837 1000 1064 1198 1193 1958 1825
56 300 476 438 499 552 61% 675 737 S0l 866 982 608 1065 (133 19001 1970 1340 1411
58 340 400 460 523 3B 651 71T TH3 851 020 000 1060 1131 1203 1276 1350 1424 1400
il 424 488 3533 621 680 760 830 902 975 1049 1124 1199 (276 1358 1481 500 1588
B2 @48 BI6 GEG 657 730 B03 ATS  Oss 1082 110 1A 1269 15409 1431 1513 169G 1680
¥ 473 545 610 694 770 848 027 1008 1080 1171 1255 1339 1424 1511 1598 1685 1774
G 574 B52 7A1 812 Bw4 977 1067 1148 1234 1599 1411|501 592 683 |77h 1869
68 604 686 760 853 840 1028 1117 07 1298 1391 1484 1579 1674 (771 1868 1966
70 634 720 808 897 987 1080 1174 1268 iS64 1461 1550 1658 ITRE RS0 1062 9065
Cocfficlent ser 815 bo=_[1420EDZ by = LEBSTH by = 190830 by = 00717

wagfprar g prrag iy sty sl Suopnndf sy sl g i g o

chn | kil o o o e J9 e YITRYINIH



Arrennix A-64.  CURIC FOOT VOLUME TO A +INCH TOP WITH A 1FT. STUMP FROM VOLUME EQUATION —INCENSECEDAR
Total Height (feet)
DEH 30 40 50 &0 F0 B0 90 100 110 120 130 140 150 1600 170 180 190 200 210 220 230 240
culbic feet
1a 5 b 7 a I 11 13 4 15
i 7 8 11 13 15 16 18 20 2 i
14 9. 12 15 ¥ @20 23 25 3B 30 33 85
i s 1% 23 26 30 33 38 40 4% 46 40
I8 16 2 25 29 34 88 42 46 51 55 B9 63 7
0 19 25 81 3§ 42 47 53 58 B3 683 0TI TH B3 =&
29 24 31 38 44 31 57 4. T 77 8BF B9 95 14l 107 113
Fi | 28 37 45 33 61 69 T6 B4 02 00 106 Q14 121 128 136 148
o6 13 44 353, B2 Y& 8] 90 og 108 j17 126 134 144 05l 160 168 177 185
28 3 5 61 T B2 94 105 115 125 136 146 158 164 I76. 186 196 205 215 235
30 BB T1 ‘83 905 108 120 182 (44 56 UG 170 101 202 2I14 (935 295 245 259 270
32 il o5 109 128 137 1B 184 I8 101 5 218 M1 4 IRT W 282 9% S04 520
4 TH 91 |08 124 159 55 I7F 186 201 206 291 2486 261 26 0 805 318 5%4 348 362 WY
36 B4 102 121 133 157 174 192 209 922G, 243 260 27F 203 210 886 M2 359 373 801 407 429
38 114 135 155 175 194 214 233 253 271 290 308 337 M5 364 382 400 418 436 454 472
40 127 149 172 194 215 297 258 270 300 32 242 B6F 3R 408 493 44% 468 483 508 523
42 M0 165 188 214 258 261 285 S08 381 354 RTT 400 422 445 467 489 511 53% 556 AV
St 181 208 955 9§1 9A7 813 858 564 880 414 430 464 4B8 513 537 GGl 585 GOD G635
46 198 227 256 285 Al4 347 870 305 425 453 480 507 54 660  5BY G614 GA0 666 goB
48 215 247 2VG 310 342 37V2 405 433 463 493 522 553 581 Bl0 639 @63 697 I3 T
5 233 268 203 837 3TVT 404 457 470 nDO2 535  GGEY  GU9 B30 662 6983 0 TRS 756 TET BIB
52 Tog A97 364 401 437 472 OB 543 BB 613 B4T BB2 TIE TR0 TBA 81T 851 R4
54 313 353 303 432 471 509 547 585 623 660 693 VIR Y71 BOE  B44 BBl IT  O5S
56 435 379 427 4B 506 547 GBS 620 &T0 VIO TR0 90 B2 BRE 908 G947 985 [U24
68 860 406 452 497 342 BHY 6%1 674 718 761 B804 B46 BEQ 931 973 1015 1056 1098
6l 435 488 582 GAD 62T 6T T 767 BiS 859 005 o050 995 1040 1085 1129 1174
it 464 516 567 618 669 TIO T3 B18 4R 017 065 1013 1062 1109 11T 1905 L¥5R
= 493 549 604 658 TIZ 765 818 ATl 823 OF6 1027 1099 1130 1181 1232 138 1352
&6 53 64l #9909 756 B13 BEO 925 98l 1036 IDD1 1145 1200 1254 1308 1862 1418
65 G618 680 T4I 802 862 022 081 1040 1099 1167 1215 1273 1380 1EEY 1444 1500
T G54 T19 TRA B4R 012 OFR  IOSA 1100 1162 1224 1285 1346 1407 1468 1528 (588
Coeflicignt see .13 by = JT4R0E-02 by =2:00730 be= 0043 hs= SOTH

Avpenmx A-65,  CUBIC FOOT VOLUME TO A 4INCH TOP WITH A LFT. STUMP FROM VOLUME EQUATION—DOUGLAS-FIR

Merchantable Height (Feet)

DBH 30 40 50 &0 70 80 90 100 110 120 130 140 150 @60 1T0 180 190 040 240 220 I 44
cubic feer

Lo T 0% 11 14 18 1B ®1 =28 93

12 o 13 g 19 ‘22 825 99 ‘23 35 3y

14 13 1V 21 @23 30 3 38 42 46 &0 55

16 16 22 27 32 35 4% 48 54 30 B4 70 kg

8 20 27 % 40 47 53 B0 7 T B 86 03 100

20 25 5% 41 49 57 @5 78 Bl &% 97 (05 §18 121 iea

] o 30 48 58 68 VT B o6 (06 115 125 134 144  15% 163

24 34 4 57 G5 79 90 102 1183 [24 8% 146 157 I8 180 191 w0

24 40 55 66 V9 92 105 118 131 145 {56 169 IR? 195 D08 991  9%4 46 784

24 45 B0 75 G0 (05 1% 185 IS0 164 179 0194 204 929 93® B3 958  9M3  9gF 919

a0 68 85 10¢ L19 136 158 170 {86 P08 990 237 954 $70 937 4. 890 83T s54 371

4 TrO96 115 134 158 192 191 2100 220 4B 257 9AS 304 399 S43° 861 380 mus 417 495

a4 86 107 129 130 171 192 214 9238 2n4 277 05 Al0 %40 861 882 403 4904 445 466 487 508

56 96 119 143 |67 190 214 D237 P61 234 808 93] 354 378 40l 495 448 471 495 5I8  S541 385

35 132 138 184 210 936 262 283 814 540 366 861 417 443 469 495 RY] 546 572 508 A0

460 145 174 ‘202 231 259 288 316 345 373 402 4830 450 A7 K156 hi4 5T BOO G20 3T BAS

42 159 190 221 ‘253 284 815 546 377 400 440 471 302 53% 564 395 G626 RAT GBR IO TS0

44 207 241 275 509 R43 87, 411 445 4TG0 818 347 581 614 648 BE® TIB 750 7RI A1T

16 295 362 P99 356 4T3 400 446 4B3 520 557 A% G 66T Y04 740 TIT  Bi4 BSO gEY

43 243 285 529 863 403 443 4R 52Y BRI G0T G642  GRE 729 TEL  ROT  A41  BRO0 090 450

£01] 262 505 348 392 435 478 521 GG GOT  BRO 6O Ta5  YTH 821 B4 ol 040 D8R 033

52 528 875 421 467 51a 560 B0G GHE B9 45 701 88T BRI 90 97% 1021 1067 1118

54 352 402 458 501 351 GO0 650 600 740 7O R4S ROV 047 996 1045 1005 1144 1193

%8 77 430 4B3 536 580 64T GU5 4R ROl B4 7960 1015 1065 1118 1171 124 1276

54 402 459 3516 572 620 685 742 799 BS5 01 OAR 1094 081 [187 1193 19RO 1806 [S8R2

il 489 548 60D 6T VIO TR0 A0 9Ll 971 1031 1091 1150 1911 4E7) 1881 1807 j451

B2 IR GB3 648 T12 VU6 B840 904 968 (032 1006 1159 1225 287 135f 1414 1478 1542

4 351 G619 G837 755 8¥3 Aol 050 Q027 (094 Q1162 1230 1998 365 1433 1500 1568 (635

66 655 VI8 800 872 643 1015 I0AY 1159 1251 1502 1374 1446 1517 1589 1660 (732

A8 693 769 845 921 997 1073 1149 1235 8001 0877 1458 15%8 §B04 IBSO 1755 185

0 751 H12 @07 973 05 1183 1218 1298 1373 1453 1583 1615 1A0% 17VR TASS 1932

Coeffictentset £.15 by = 36420602 by = LBIZO0 be = S9060 by = 1.00074
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Arpennie A-G6.  CUBIC FOOT VOLUME TO A 4#INCH TOP WITH A 1-FT. STOMP FROM VOLUME EQUATION —PONDEROSA FINE

Merchantable Height (Feet)

DEH 50 40 350 60 70 S0 90 100 110 180 E30 40 150 160 170 180 190 200 20 2 130 240
cubic feet

10 TOWw 12 14 7 o1!ow 24 26
12 I I8 17 90 33 %6 80 %3 %6 4D
14 I8 18 %2 w5 4] 35 830 44 48 52 AT
16 17 2% 28 34 39 45 51 6 62 BT 73 TR
18 2] 28 83 4% 40 35 B3 7O 77 B4 91 o9& 105
) 5 %4 4% 51 &0 &8 Y7 85 94 oz 11l |19 2@ 155
s 8] 41 51 B3 72 8T w7 02 112 125 153 143 158 6% 173
24 57 a4u &I 7% B5 97 09 121 1%% |43 157 168 18l 192 24 HIG
E] 2% 57 91 85 o9 113 12% 140 155 60 188 (A7 2] 2I5 2H 5. P66 | 280
23 40 66 B2 oOf 114 131 147 163 170 o5 211 227 24% 950 276 292 S0R 324 340
A 75 o4 11T 131 142 168 186 P05 293 242 2R0 I70  2AF 415 834 352 BVL 380 407
az 85 107 128 149 170 191 21T o293 254 2U5 296 317 437 358 3V 400 421 440 463 48
24 06 170 j44 168 [0 215 9230 P68 98 310 834 357 881 404 488 451 475 490 522 546 56O
36 108 185 162 188 215 241 268 295 321 348 374 4001 427 455 480 506 588 330 586 G612 638
L] 160 180 200 240 265 900 320 358 SRR 417 447 478 506 GBS BB 684 624 653 682 TIZ
4 167 200 253 265 2 ag4 A5 fo0R 480 463 496 529 562 5O4 G2V 660 692 TS 738 TU0
49 1B 921 958 204 390 S67 408 430 476 51T 548 54 621 6BT 693 79 V6h B0l 887 473
&4 948 984 394 564 404 444 484 524 564 G604 G643 BER TEY VB3 809 B42 SRR 022 062
26 57 11 355 399 443 487 591 575 GI8 662 06 TaD 708 E®3Y 840 924 968 1011 1055
48 o0d sS40 SRS 436 484 538 580 62% 676 T4 TTR BI0 86T 915 965 (010 1058 1106 1153
0] 18 971 423 476 59A 580 633 685 737 YE9 841 B0% 945 697 1048 1101 1158 1205 1257
) 403 460 517 574 G351 BAT V44 B0 BSR 014 67 027 1084 1141 1187 (965 1310 1366
54 457 400 560 692 GR4 745 BOT BER 930 591 1053 Q114 1175 1237 1298 1359 1420 1481
5 473 530 606 673 740 HOS B7E 038 1006 10¥Z 1188 1206 1271 1337 1404 1470 1534 1602
58 B0 582 BS54 TP FUR  BTD B4 (014 1085 1167 1929 1200 1872 144% 1515 586 1658 1729
] GI7 To5 TRE MBO 857 1014 1002 1160 1246 1828 1400 1477 1554 1631 1708 |7BS 1862
B2 674 757 H41 924 1007 1000 [17% 1256 1380 (492 1505 1588 1671 1754 1836 1919 2002
i “9% RIS 002 991 1081 1170 §250 1348 1437 15%6 I6l5 1Wo4 1793 1881 14970 2059 2148
G 870 O66 1062 1157 1253 548 1444 1539 1634 1730 1825 1920 2015 2110 2205 2300
GR g%] 1085 1185 1988 [S40 L4427 1544 1646 1748 1850 1952 2053 2155 TIST P358 3460
70 o4 1105 1219 1592 1481 1540 1648 1738 1866 1975 2084 2182 230 3410 2518 2427

Coefficient et 5,15 bo=_41340E02 by = 1.74200

ApPENDIX A-G7.  CUBIC FOOT VOLUME

by = DO0B b= 1,00757

TOA 4INCH TOP WITH A 1-FT. STUMP FROM VOLUME EQUATION—[EFFREY PINE

Merchamtable Height (feet)

DEH 30 40 50 &0 70 B0 9 14 110 120 130 140 150 B0 17D 180 %0 POO EI0 M0 IO 240
cubic feet

10 7 a i 1% 1 97T 1 . 23
12 ¢ 18 15 19 21 4 27 %0 33 36
14 I3 17 21 % W o 3:m O 40 44 48 532
16 17 28 2F A% AT 42 47 52 57 62 67 72
1B Tl 27 84 4 47 53 59 66 2 T8 B4 o0 26
20 2% 3 4% 49 KT OB5 TS BO 85 95 103 1M L1E 195
22 31 40 50 58 69 T8 87 9F |06 115 124 133 142 150 160
24 748 53 Th A2 9% 103 114 195 136 MY 157 168 1Te IR0 200
b 45 55 69 82 95 108 121 184 |46 159 1Tl 184 196 209 221 233 246 258
8 49 65 #0 93 110 25 140 165 |60 is4 198 213 207 M40 256 V0 384 29§ 512
30 T4 e 126 43 1600 17T l94 210 297 244 9RG IV 208 409 395 542 353 304
32 g4 104 184 143 163 182 201 220 299 358 27T 905 814 333 351 AT0 328 406 495 48
4 95 118 140 162 B4 205 227 948 270 9] 512 383 854 375 896 417 438 458 47D 500 520
36 T 182 157 181 206 350 284 7R 307 826 B350 A7S 307 490 444 46T 400 518 537 SGD 583
38 147 174 208 229 256 283 310 336 365 3830 416 442 488 494 520 K46 BYR S5O 6 49
40 163 193 224 254 284 314 849 4V 402 432 461 490 519 548 57 605 AR G662 690 TI9
42 179 213 247 280 313 %3486 379 411 444 474 508 540 572 G4 6855 668 BOY TR 762 T
44 P34 271 0B 344 3H0 416 452 4BB 573 558 304 629 AA4 BO9 T3S VER 803 ssF a2
46 56 297 337 376 416 45% 494 533 372 G611 G50 0 B6BE 726 YA BO3 841 8VE 016 954
48 72 523 86T 410 454 496 530 5E? A24 666 OB 7RO 742 ASY  BYR 917 958 999 (MO0
b 304 352 MO0 446 493 G540 SBE G652 6TA TRA TV0 BIS  BAI 906 951 996 1041 10e6 L3
52 381 432 483 534 585 035 685 735 7RG BS4  BRB4 033 982 1681 1080 (1280 1177 (2@
54 412 4A7 523 577 BR2 686 T40 VB4 B4R 902 G955 1008 1061 1114 L1167 121% 127% 1334
i 444 504 563 622 e8] T40 V98 B5G 914 721029 1087 1144 1201 1258 1314 B3T1 1427
58 477 542 6DG 66D TIZ  TO6 RSB 091 9RY 045 TIOF 169 1230 1201 1857 1413 1474 1535
(i 7] 581 650 TIB 786 854 921 988 055 1121 1183 1254 1520 1386 1431 1517 158% 1647
i G22 626 THY B42 ol4 986 |OBB 1130 12001 jIFZ 1343 1415 1484 1554 1624 1604 1764
[i% 3 BG5S 744 AT2 900 97V 1054 1180 FROT 1R% 13539 435 §510 (ARG 1661 1V36 1BL0 1BES
i) 793 877 960 042 1124 1206 128B 1560 1450 1581 1611 169% 179 1852 1891 2011
6 845 O34 1022 1110 1197 1285 I3V] 1458 1544 1630 U716 1802 IBRT 1972 2057 2141
70 898 093 1087 1180 19273 1566 [I458 1550 1642 1933 1825 1915 2008 097 2187 2277

Cocfficient set .15 by = 3B0R0E02 by = 1.B5O10

be = 4810 by = 100873
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ArrenNtix A-68,  CUBIC FOOT VOLUME TO A 4INCH TOP'WITH A 1-FT. STUMP FROM VOLUME EQUATION —SUGAR PINE

Merchantahie Height (feet)
DBH 30 40 50 &0 70 B0 o0 1M 110 120 130 140 150 160 170 18O 19¢ 200 200 220 230 M40
cubic Feel
106 7 g 11 1# 6 14 20 a2 24
12 1 1% 16 l9 22 25 of 21 34 58
12 13 7 21 25 P4 33 57 4] 45 449 A3
16 17 22 38 3% B 43 44 R3 5 63 [ T
18 21 %8 35 41 4T M4 o0 66 2 8 85 91 I
20 26 34 42 B0 558 o6 T8 1] B B 14 111 8 126
o 32 41 K B T TR 84 97 16 1 124 158 140 151 160
24 27 49 60 Tl B2 93 Q4 115 1A 137 147 158 168 1T9 189 200
26 44 57T T0 8% 96 109 122 I35 147 10D 17¢ 184 197 900 931 235 046 25B
28 pd o6 BI 96 11l 1% 147 156 170 185 |90 213 227 242 2546 270 PE4  gos 318
B0 76 9% 110 1238 1456 76i [78- U5 211 2uA @44 960 277 293 BDG 325 1 357 893
32 g6 106 [25 145 (64 8% 202 9291 240 M0 2FF 206 314 333 850 860 AAY 406 423 442
34 a7 118 141 163 185 207 2 250 271 99% 314 384 84 375 306 416 437 457 47R. 498 518
15 108 1%4 ISE 183 D08 232 +R6  SHO 308 3TF 361 874 %97 420 444 467 490 519 B35 558 581
35 149 177 204 231 238 285 31T 338 364 8091 417 #8489 494 520 46 571 597 622 647
40 165 196 226 256 286 316 B40 0 ATh 4 495 462 481 520 548 577 o5 653 661 690 VIR
42 182 216 260 283 SI6 340 8381 414 446 478 GI0 549 AT 6056 GBE BRRE  GO9 780 T6l Vo2
44 a8g 975  H11 847 %85 4l9 455 490 526 561 5% B30 665 VOO T4 76 HOS 7 HYL
46 260 5301 341 380 420 450 498 537 576 614 652 090 2B YB6 B4 B4l 879 016 Ghd
48 984 394 372 415 458 501 544 586 A2B 60 V12 7R3 W45 R36 BTV I8 954 1000 1041
50 309 357 400 452 499 545 591 637 GBS TRy TV4 HZO 865 910 954 8OO 1044 I08E 1182
52 887 430 400 541 591 642 691 741 791 B40 889 938 GE7 1085 1084 1132 1180 1298
54 419 473 530 585 640 6% T4E O ADZ  BSS 90D 962 1015 1067 1120 117% 1994 1277 1328
li] 452 KIZ2 B2 ES1 690  T40  BOYT 8GR 023 a81 Q082 10895 152 1208 1%6n 1321 1SVE 1484
58 487 551 616 GBO  T4S5 806 E60 931 904 056 1E1T 1172 1240 1501 1362 1428 1485 1343
] 502 GGl T30 THE  AG6 933 1001 1067 1134 1200 1866 1552 1508 1465 (528 1595 1653
52 GB35 700 TES RS 090 (0G1 1073 l1a4 1216 1987 1855 1428 1498 1568 |A3A 1708 777
L] G680 7RO B3 Ol6 994 1071 1148 1225 1801 1577 1453 1628 1603 167R LTS 1B2R 1902
il 811 #95 o978 1061 1144 1226 1308 1350 1471 1562 1632 (VI3 1798 BT 1952 9032
68 B4 954 1043 1132 13200 1508 395 1452 1558 166D 1741 18%6 14912 1997 2082 2166
Ta oo 1016 111 1205 (2900 IH02 14R5 18VE  IAT0 1762 (AS® (944 208" 2126 2216 2307
Coefficient ser 5,15 by= 41B00E02 by = LE2IGD  bo= 93680 by=1.00455
APPENDIX A-69.  CUBIC FOOT VOLUME TO A 4INCH TOP WITH A 1-FT. STUMP FROM VOLUME EQUATION—LODGEPOLE PINE
Merchantable Height {feet)
DBEH 3 40 50 60 T0 B0 90 (00 110 1%0 130 140 50 160 170 180 190 200 210 220 280 240
ciihic foel
10  w 18 1% 17 18 02 24 26
12 11 18 18 21 24 28 9] 34 37 40
14 15 M 24 29 53 37 42 46 50 54 58
16 20 26 831 37 48 4R 54 54 65 70 78 81
18 o5 2 40 47 54 61 68 75 82 B9 a5 10z g
20 30 4 40 KB 66 To B4 92 0] e 117 135 154 142
bl d 37 48 B0 69 B0 90 101 111 121 I31 141 151 181 171 181
24 44 BT TO 82 495 107 120 157 44 156 163 179 191 M8 914 o2
26 51 66 Bl 96 111 125 140 154 168 [RY JOB 210 994 997 Dn] 964 278 20y
28 58 77 94 |17 128 145 162 I7B 194 211 937 243 ®59 974 00 %06 %71 337 952
b 4] A8 108 127 147 166 185 204 223 241 260 278 96 A]4 532 950 568 385 408 491
k. . 100 122 145 167 188 210 931 958 274 295 815 336 856 877 907 417 498 A58 478 408
&4 112 138 763 188 212 237 28] 284 208 332 3’85 ITR 40l 424 447 470 49% 515 538 560 583
36 126 154 182 210 237 P65 292 818 345 371 397 493 440 475 B0 526 551 577 607 27 ©52
35 171 203 234 264 204 324 354 385 413 442 471 499 588 KEG B8N 513 541 66D 60T 725
2 I 224 353 203 826 358 391 44 456 488 5320 552 5H4 615 P47 GTR 709 T4D 771 ROZ
42 200 247 234 331 358 894 431 466 502 537 379 G0A 642 677 FI2 746 THD  Hl4 B4 BaS
44 270 311 352 392 437 477 S1] 550 SBO9 BT 666 T4 742 TR0 817  HGA B9 099 UGG
16 295 340 384 478 471 Bls 557 GO0 642 B4 Y26 7GR BHOO A5) ROT 083 973 1014 1054
48 320 569 417 466 515 569 AO6  AB2 GO Y44 RO B35S BED 935 960 1014 1058 1162 1144
&l 547 4l 458 MM 555 A6 BSY T TRT BOG &35 90f 953 1DOZ 1050 J0898 1146 1184 1242
'E’E 452 :!33 H44 oG 655 T02 VA3 BIT B7l 024 OF7 1029 1052 1134 1186 1238 200 |34y
54 465 ':EEI 586 046 05 o4  BZ2  BAAO G587 905 1052 1108 1165 1991 1977 1333 18580 a4
h6 M0 BES 629 BO% 757 B0 RAS  O4% [OO7 106R 1190 1100 §951 1811 1872 1439 1491 1551
58 585 605 GV4 743 811 BTR 446 1012 1078 1144 1210 1975 1840 1405 1469 1554 1598 1661
o0 647 TH1  Ted4 86T 938 (000 1082 (153 12235 1299 1365 1482 1502 1570 1639 1707 177G
62 G980 768  H4T 424 1001 1078 1154 1229 1504 1379 454 §59R 1601 1675 1748 1871 1804
e ] T BIE  o0] 984 1066 1147 998 1308 1388 1468 1547 1626 1704 (7R3 [860 1938 2015
] BEO 057 1045 1132 1918 1304 1360 1475 1550 1643 1727 ISl0 1895 1976 2050 T14)
Eﬁ 921 1015 1108 1200 73292 1383 1474 1564 1655 1742 1831 1920 2008 2005 PIBS 9970
70 475 1074 1173 1371 Q868 1464 1560 1635 1750 1844 1098 2048 9]9% 99I8 9811 2408
Cocfficient set 615 hp= STT00ED2 by = {45010 be=_01930 by = LOOOOS
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APPENDIE A-70.  CURIC FOOT VOLUME TO A +INCH TOP WITH A |-FT. STUMP FROM VOLUME EQUATION —WHITE FIR

Merchantable Helght (feet)

DBH 30 40 50 60 T0 80 90 100 Q10 120 130 140 150 160 170 180 190 200 20 A0 230 244

culvic feet
10 7010 1F 13 18 21 2™ 26 249
12 10 le¢ 17 21 25 29 382 36 40 44
14 13 18 23 23 33 H 43 48 53 55 63
16 17 24 20 85 4% 48 54 6l 67 74 B0 87
18 21 ¥ 36 44 52 B9 67 5 83 a1 99 197 118
20 %6 35 44 55 2 T2 Bl 91 o0 1 120 128 139 149
kL 3 4] 52 63 T4 BS 97 108 119 187 142 154 165 177 189
24 3 48 BT T4 8BY 100 113 126 140 153 166 JBO 193 207 221 U84
26 41 s 70 85 100 115 131 146 161 1V7 192 208 224 D50 255 2yl 287 503
28 7 64 B0 97 115 132 140 167 185 202 920 9854 255 0 274 997 S0 528 546 846
30 72 @l LI0 180 150 169 (HG 200 229 36) 270 290 311 831 352 7R 393 d4l4 454
az A1 1085 124 146 168 91 218 235 258 881 308 426 540 372 %05 419 442 465 480 512
34 a1 115 139 169 183 213 238 26% 238 313 339 365 300 416 447 468 494 5800 546 572 548
36 ol 127 134 181 209 238 264 200 330 B4 376 4056 4835 462 490 519 54 577 6D6 G35 664
38 140 170 2300 230 261 201 322 353 584 415 447 478 510 540 573 605 637 66D YOl T33
40 154 187 220 255 9287 320 354 388 492 456 481 525 560 505 g3 665 YOO VIS T A05
4% 168 205 241 277 813 360 387 494 462 409 537 575 G183 651 6RO 7?7 TER  BO4  R42 BB
44 223 262 302 347 38F 423 462 503 B4 SH5 626 66T 700 Y50 THE 834 AV 01F OG0
46 242 28B4 327 371 414 458 502 546 5090 635 680 724 760 815 860 9005 951 996 1042
48 P62 308 354 401 248 405 543 69] 639 68Y V35 VR4 B32 631 930 970 (028 107R 17
50 287 382 3A2 433 488 534 G586 637 GBY T4 708 B45  BOR 950 1003 1056 1109 1162 1215
52 357 411 465 520 375 630 635 741 7 BRY  O0D 965 102 1079 1136 1193 1250 1307
54 383 441 4089 557 A16 6Y6 V35 VUA 855 9IR  O7% 1036 1096 11567 1218 1279 1341 1402
il 410 472 534 54T GBO FE3 O 7RG AK0 014 970 1043 [I0B 117S 1338 1308 1360 1434 1500
58 437 508 BT0 637 T4 T B4 008 976 1045 1714 TI8S 12T 1822 1301 Q1461 1531 1602
o} 536 607 678 TR0 822 RO4  O67 (040 1113 1187 1260 1384 1408 1482 1557 1632 1706
a2 I A46 F21  TOR  AT4  O51 1028 (106 11R4 1262 1540 1418 1497 576 1635 1735 1814
i ] 605 G5 766 B46 URE (0G99 1097 1174 1256 1330 438 1506 1589 1673 17RT 1841 1925
L 736 811 8497 983 1069 1156 1345 1331 1419 1607 1595 1683 1772 1861 1950 240
B8 768 BhRE- o449 1040 1131 1223 1315 1408 50 1594 I6RY 1781 [875 1969 2063 2153
7a 211 906 1002 1098 1194 1291 1380 14R7 1585 1683 1TE% 18Rl 9R0 20700 2179 9270
Cocfficient set 7,15 bo= 43000E02 by = 1.77990 be= 105350 be=1.0016}

APPENTHY AT1.

CUBIC FOOT VOLUME TO A +INCH TOP WITH A }-FT STUMP FROM VOLUME EQUATION—RED FIR

Merchamahle Height (feet)

DEH 30 40 550 60 70 B0 90 180 110 120 130 140 050 16D 170 180 190 200 210 220 230 240
tubic fect

10 709 12 15 183 21 24 27 30
2 9 135 16 20 24 28 5% 37 4l 46
4 12 16 21 s 32 87 4% 48 34 60 i)
15 15 21 27T A3 40 4% 54 6l 65 75 A3 an
1B B 2 33 4] 49 57 66 Th ®S 82 102 111 120
20 22 3 40 49 B9 60 T9 o0 100 111 122 133 144 i34
» 26 86 47 B8 69 &1 93 106 118 181 144 157 170 184 197
s | an 42 54 67 81 94 108 123 157 132 I67 182 jee 213 229 245
s 4 48 62 77T 93 108 135 (41 158 175 I9F F09 T M5 263 987 A00 319G
98 3 o 71 B% 105 123 142 160 179 199 HF 288 I8 2T EG9 320 34] 382 34
30 it 80 99 119 1% 159 180 202 224 246 268 2O 314 337 860 B84 408 452 44b
32 69 89 1i1 133 155 ITH 209 286 250 ¥y 800 825 351 377 403 429 456 483 BlD 558
L5 6 99 24 147 172 198 w4 951 TR 05 353 361 389 418 47 477 56 536 566 5OV 626
36 B4 109 I35 (62 100 218 47 9276 306 33T 267 %08 430 462 404 G526 550 502 625 6RO 6O8
3w 120 140 179 209 240 271 3208 586 360 408 4837 472 AO7 542 BV BI3 650 686 2 TER T6D
4 131 162 195 228 962 206 8%1 367 44 440 178 516 853 592 63 670 TI0 TR0 To0 &3O
42 143 177 219 948 985 3227 361 392 4%0 479 519 A0 602 G644 BRE TZD TT? BIS O RSD 908
4 191 230 2GR SOB 940 #0] 4535 475 519 563 607 652 697 743 VRO 836 8BSy 031 078
46 207 248 200 %33 477 432 467 5IF 560 B07T G655 Y04 U5 BO2?  E52 o02 953 1004 1056
48 #3 F66 313 358 405 454 502 552 602 0 6RE TOG 757  &I0 863 417 971 1026 1081 1136
5 935 986 S84 384 4% 486 539 592 G646 V01 7 813 68 926 983 1p4l 1100 1169 1219
52 806 358 411 465 520 376 6%% 601 TR0 AOD RGS 920 99d 052 1114 LIVT 130 154
54 926 SRT 438 4096 555 AI5 A76 T3 BO0 863 927 991 106G 1122 JIBR 12H5 1325 1391
56 847 406 467 528 591 655 2 TI9  TAR A5l 018 986 1065 1184 1194 1265 1384 1408 1480
58 869 431 495 561 627 BO5 Vo4 #3364 975 1047 1120 D194 1268 1343 1419 1485 I5T2
60 457 B25 G994 665 TIT  B10  BER  958 J034 1110 1187 7265 1344 1424 1604 1584 1666
G2 484 555 £29 TO3 TTO 856 934 10i3 1048 1174 1256 1338 1422 1506 1591 1676 1752
fi4 510 BBG6 BG4 743 B3 o4  GBR6 1070 1154 1240 1326 i418 1501 1590 16TR 1760 IB60
] HI8 TFOO 7RI RGY 055 j040 1IZE 1217 1307 1398 1430 1532 1676 1770 1B&S 1961
58 G50 7RG 824 G1% 1003 1094 1187 1ZB0 1375 I471 1567 1665 1763 1865 1063 H0oe
0 BHE 774 BB G50 1054 1150 1247 1345 1445 1545 1647 1740 853 1957 2062 2168

Coeficientset 8,15 by= 21TRIENE b= 1736580

b!: 'Ll?TIEI bg:_l-ﬁg54
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AppENDIX A-TZ.  CUBIC FOOT VOLUME TO A 4INCH TOP WITH A LFT. STUMP FROM VOLUME EQUATION—INCENSE-CEDAR
Merchantable Height (feet)
DBEH 3 40 30 ®06 70 20 90 100 110 120 130 40 ¥ 160 17O 180 190 20 210 230 2 240
cubic feet
10 6 4 9 11 B M 16 17T 19
12 9 11 1% 14 18 920 ¥3 @5 37 29
14 12 1% 18 21 24 2F 30 3% 35 20 42
16 15 19 2 28 32 36 39 4% 47 31 55 oH
18 19 24 20 35 40 45 50 354 B4 B 69 73 78
20 79 30 36 42 48 55 6T 67 T3 TR B4 40 a5 1o
g2 25 36 43 51 50 66 3 8O0 BF 94 0L 108 115 121 1ia
24 3% 42 5] 60 69 VB 86 85 1083 111 [P0 128 I36 144 152 159
26 i3 49 60 7 81 91 101 111 1?1 130 140 149 59 I6R 177 186 165 504
28 44 57 69 Bl 93 1065 117 128 139 160 161 17T IR IB4 204 2I5 225 236 46
A0 63 79 93 107 130 133 146 159 172 184 167 209 21 984  R46 238 9270 9B} 244
a2 T4 oo 106 121 156 (151 166 180 195 200 223 937 951 065 97 292 306 319 332 46
H B 101 118 136 153 1V0 186 208 219 385 251 ¥GT  2ET 29 313 B3 344 358 3/ 380 a4
1] 93 113 133 152 171 190 208 227 245 963 280 2GR 515 833 950 367 384 401 408 434 451
35 125 7147 16% 190 211 231 =52 3vE o203 311 331 350 369 380 408 426 445 464 4852 50l
40 139 163 156 210 233 255 7R 300 322 344 3865 387 4GB 420 450 4V] 492 512 B35 533
42 152 179 205 231 256 281 506 330 354 S8 402 435 440 472 495 518 B4l 563 586 608
44 196 224 253 P80 3507 334 561 388 414 440 468 401 516 542 567 BE2 61T G641 GGG
46 214 243 275 30k 835 865 S04 422 451 479 507 535 BA3 591 GIB 645 BYR 699 PG
48 237 266 200 582 364 306 428 450 490 521 561 582 BI? M42 6T O TOX 7RO VA9 788
5l 351 288 334 854 304 400 463 487 530 4 597 630 662 665 7R VR0 TO0  BID  Bh4
52 3100 349 BEE 495 465 500 336 572 o608 H44 679 TI5 TS0 TR4 BI9  Ha8 7 o2
5 a3 376 417 458 408 538 5 616 635 688 731 769 BO7 B44 BBl I8 655 4]
56 854 403 448 491 534 377 619 661 TOS T44  VE:  BZh  BGE  O06 046 08 |DZ5 1064
5 BB4. 482 479 526 572 B18 B6S 708 Y52 VOV R4D  BB4 927 970 101F 1055 1097 1130
60 461 512 562 6I1 wo) FOB Y56 H04 851 BOR 0 944 9090 1086 0BT 1127 112 1217
62 442 K46 5308 652 T04 Toh RO BT 80T 957 1006 1036 1004 T1R3 (201 1249 1999
i 523 581 637 693 V48 808 A58 911 965 1018 1071 1123 LI7H 12eV 1278 1322 1380
G 616 B77 786 795 853 4ll 968 1024 1081 1137 1192 1847 1309 1357 1411 1465
68 B5% 717 TR0 842 904 065 1026 1086 1146 1206 1264 1322 1380 438 1496 5533
T 691 759 835 BOL 057 021 Q0BS 1140 1218 1875 1337 1899 1461 1522 1583|643

Coeffictent 20 9,15 by« S5160E02

by = 192020 by = SBI7D

by = 1.00030
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Arreniix B, LIST OF PACKED MSDOS FILES CONTAINING TABLES AND PROGRAMS

A diskette with the computer files wsed in the preparation of the volume tables s available from
the suthars. The contenti of the diskette inchade the the following “sipped” files. To sccess
these files use phungip.exe, for example

phunzip uevelume.sip [retum],

PRKUNZIREXE
UCVOLLUME.ZIP
LOGVOLZIP

LOCVOLPR.ZIP
POSVOLZIP

POSPROG.ZIP
TOTALFR.ZIT
MHTPROG.ZIT
MERCHHT.ZIP

TOTALHEZIP
COUNTEZIP

Proggram to decompress the following compressed files.
Progrm and source code for computing volume whles,

‘r"trll:;.xBnﬁ tubles by number of fogs, op diameter, log mile, species, and

Program and source code for compuring tehles in LOGVOLZIR

Vinlime zabiley by nimber of logs, Jog position, top diameter, log mule,
DEH, and species.

Program and sounce code for computing wibles in POSYOL.ZIR

Program and source code for computing ables in TOTALHT.ZIE

Program and source code for compuring tahles in MERCHHTZIF

Volume mbles by DBH. merchantable height, wop dizmetes, log rule,
antd species.

Volume tables by DBH. toral height. twop dizmeter, log mule, and
specics,

Tables of number of trees by species. DBH. and total heighu

[irectomies of Lipged e

OG22

LA INT.OUT
LOCASCR.OUT
LOGERINT.OUT
LOGESCR.OUT
LOGRINT.OUT
LOGRSCR.OUT

PSRN ZTF
COFILTAP
COFILTIRFREN

PROGMHT4.EXE
PROGMHT4.FOR
SCRIBNERPEN

TAPERFOR
TOTALHTFOR

VOL_INTLFOR

UCVEN.DME, ZIT
COFILTAF
COFILTIEPRN
CUBIGCFOR

MERCHHTSFOR

MHT_V_D.FOR
SCRIBNER. PEN
TAPERFOR
THT_V_D.FOR

LOGVGLPR.ZIP MERCHETEI MM THROGC I
COFILTAP MHT4CURCUT COFILTAP
COFILTIRPRN MHTAINT.OLUT COFILTIPFRN
PROGMHTS.EXE MHT4SCR.OUT CUBIC.FOR
PROGMHTS.FOR MHTSINT.OUT MHT_V_D.EXE
SCRIBNER.PRN MHTESCR.OUT MHT_V_D.FOR
TAFER.FOR MHTBINT.OUT SCRIBNER.PRN
TOTALHT.FOR MHTRSCROUT TAPER.FOR
VOLINTLFOR TOTALHTFOR
VOL_SCHB.FOR VOL_INTLFDR
VOIL_SCRB.FOR

POV ZIP TOALHT AP TOIALPR AP
POS4INT.OUT THTRCUR.OUT COFILTAP
POSISCR.OUT THT4CUR.OUT COFILTIP RN
POSBINT.OUT THTHNT.OUT CUBIC FOR
POSSSCROUT THT4SCROUT MERCHHTEFOR
POSSINT.OUT THTHINT.OUT SCRIBNER.FRN
POSSSCR.OUT THTESCR.OUT TAPER.FOR

THTSINT.OUT THT_V_D.EXE
TOTALHT.FOR
VOL_INTLFOR
VOL_SCREFOR
CENINT AP

TOTALHTFOR INCENCED, CNT

UCVOLUMEEXE JEFFPINECNT

LCVOLUME FOR LODGEFOLONT

VOLRATIOFOR PONDPIMNE.CNT

VOLTAB.FOR README.CNT

VO DOEF REDFIR.CNT

VOL_INTLFOR SUGARPIN.CNT

VOI,_SCRB.FOR WHITEFIR.CNT
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