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ABSTRACT

Local and standard volume equations for Ponderosa pine (Pinus
ponderosa Laws), sugar pine (Pinus lambertiana Dougl),
Douglas-fir (Pseudotsuga menziesii Mirg), canyon live oak
(Quercus chrysolepis Liemb), black ocak (Quercus kxelloggii
Newb), and Pacific madrone (Arbustus menziesii Pursh) were
developed for Boggs Mountain Demonstration State Forest. For
the three softwood species local and standard equations were
developed for total volume in cubic feet and cubic meters and
Scribner and International 1/4 inch in board feet. For the
three hardwood species equations were developed in both cubic
feet and cubic meters for three utilization standards: 1)
total wvolume (TVOL) of a tree includes all segment and
terminal branch volume plus the volume of the stump and bark.
It does not include the volume of the roots and foliage, 2)
wocd volume (WVOL) of a tree includes the volume of all
segments from stump height to a 4 inch top (10 cm) minus the
bark volume. As with total volume it does not include the
volume of the roots and foliage, and 3) saw-log volume (SVOL)
of a tree includes the volume of all segments for trees 11
inches (28 cm) and larger; volume was computed from stump
height to a 9 inch (23 cm) top outside bark for straight
sections 8 feet (2.5 meters) long or longer; excludes roots,

bark and foliage

A total of between 36 and 51 trees were measured for each
species from stands representing a broad range of
environmental, topographic and site quality conditions.
Additionally, sample trees were chosen to represent a broad

range of sizes. For softwoods the diameters ranged from 10



inches (25 cm) to 45 inches (100 cm) and heights ranged from
30 feet (12 meters) teo 110 feet (35 meters). For hardwoods
diameters ranged from 4 inches (12 cm) to 40 inches (122 cm)

and heights from 29 feet (9 meters) to 80 feet (35 meters).

KEYWORDS: Boggs Mountain Demonstration State Forest,Local
Volume Equations, Local Volume Tables, Standard Volume
Equations, Standard Volume Tables, Ponderosa pine, sugar
pine, Douglas-fir, canyon live oak, black ocak, Pacific

madrone, hardwood volume tables, softwood volume tables.
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VOLUME EQUATIONS FOR
YOUNG GROWTH SOFTWOOD AND HARDWOOD SPECIES
AT BOGGS MOUNTAIN DEMONSTRATION STATE FOREST

p =9 Introduction

Ponderosa pine (Pinus ponderosa Laws), sugar pine (Pinus
lambertiana Dougl), Douglas-fir (Pseudotsuga menziesii

(Mirb) Franco), canyon live oak (Quercus chrysolepis

Liemb.), black oak (Quercus kelloggii Newb), Pacific
madrone (Arbutus menziesii Pursh) compose some of the most
dominate forest types in California. These species most
often grow in mixed softwood/hardwood compositions,
frequently in association with each other. Ponderosa pine
particularly, is the most widely distributed tree in North
America. It is found in five major forest types in California
principally associated with Douglas-fir and sugar pine
(Fowells 1965). It grows well on good sites and has
commercial importance for a wide variety of wood products
including lumber, posts, and millwork. Sugar pine is the
largest and most wvaluable of the western pine species. It is
one of the major timber species in the Transition Zone in the
Cascade-Sierra Nevada range and 1s represented in over S
forest types, occurring singly or in small grocups but rarely
in pure stands (Fowell 1865). It is predominantly associated
with ponderosa pine, red and white fir, Douglas-fir, black
oak and Jeffrey pine depending on the site. Douglas-fir also
grows extensively through North America. In California,
Douglas-fir is largely restricted to forests west of the
Cascade-Sierra Nevada crest where it is predominantly found
in mixed softwood stands in association with ponderosa pine,
sugar pine, black oak and madrone among others (Griffin and
Critchfield 1972). Douglas-fir is of particular importance
for use as construction grade lumber. The hardwood species,

canyon live oak, black ocak, and madrone, although limited in



their commercial value, are important for other uses. With
the increasing demand for hardwoods for fuel, energy, and
wood fiber effective management of these species has become

essential.

Utilization of the mixed softwood/hardwood forest types at
Boggs Mountain Demonstration State Forest (BMDSF) (see Figure 1)
has occurred since 1880 (CDF&FP 1986). BMDSF was purchased
by the State for experimental and demonstration purposes as a
an example of a recently cutover forest from which all
merchantable timber had been felled except for a few seed
trees and scattered patches of other mature trees. This
periocd of forest harvesting at Boggs Mountain has resulted in
predominantly even-age stands of young growth ponderosa pine,
sugar pine and Douglas-fir with scattered hardwoods. Present
management of BMDSF, as in all State Forests, conforms to
forest management practices designed to promote ceontinuous
forest production with regard to the preservation of soil,
water, scenic, wildlife, and recreational values (CDF&FP
1986) .

Intensive management for continuous production at BMDSF
requires reliable methods for accurately estimating tree
volumes. In the past, cublc feet and board feet volume
tables (Scribner board-foot and International 1/4 inch) have
been developed for ponderosa pine, sugar pine, Douglas-fir,
and others (Wenzel 1983, MacLean and Berger 1976). Likewise,
volume tables have been developed for many hardwoocds
(Pillsbury and Kirkley 1984, Pillsbury and Pryor 1988)
including canyon live oak, black oak, and Pacific madrone.
These equations (both those of Wenzel, Maclean and Berger and
theose of Pillsbury et. al.,) however, were developed from
sample data intended to represent different conditions for
these species than are found at BMDSF. They are not
applicable under the set of conditions at Boggs Mountain

without extensive field testing.
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The purpose of this study was to develop local and standard
volume equations for six species at Boggs Mountain
Demonstration State Forest. These equations are needed to
accurately evaluate management decisions such as stand volume
determination, stocking levels, thinning schedules, stand

composition and others.

LA, Background

Volume equations are mathematical equations used to estimate
tree volume. A common volume prediction model (Husch et.
al., 1982) is:

V = aDPHC [

=
—

= tree volume

)
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f
H
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<
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D = tree diameter
H = tree height
a,b,c = regression coefficients

Volume equations are usually developed for one species for a
particular regicon. They are based on an established
relationship between easily measured dimensions of the tree
and its volume. Dimensions commonly used are diameter,
height, and form class (Husch et al., 1982). These
dimensions are measured and recorded in the field by forestry
personnel. This data is then entered into a computer and
through multiple regression analysis developed volume

equations are developed.

1. DEVELQPING VOLUME EQUATIONS:

Volume equations are developed through the multiple
regression of sample tree data. They are used to predict
individual tree volume based on tree diameter and height
measurements. The most accurate means of gathering sample
tree data is to fell the tree, cut it intc segments, make

measurements of each stem and branch segment, calculate stem



and segment veolume, and finally, sum the volumes. However,
due to the large amount of time involved in felling each
sample tree, plus the lost dollar value of the tree if it
cannot be utilized, a more expedient and less expensive

method was developed.

In 1978, methodology for estimating standing tree volume was
developed by Pillsbury and Stephens and used extensively by
Pillsbury and Kirkley (1984) and Pillsbury and Pryor (1988).
In this method, an optical dendrometer (Spiegel Relaskop) was
used to calculate standing tree volume of sample trees.
Standing sample trees were systematically divided into
segments and numbered (see Figure 2). Each segment was
measured with the relaskop for length and upper and lower
segment diameters. To obtain total tree volume the volume of
each segment was calculated and all segment volumes were

summed .

In order to assess the accuracy of their method for
calculating standing tree volume Pillsbury and Stephens
felled and remeasured 63 of the 170 samples. They were
remeasured based on the same criteria used to measure the
sample trees when they were standing. The volumes from the
63 felled trees were considered to be more accurate (because
they were based on direct measurements) than the
corresponding volumes of the same trees measured when they
were standing. The felled tree volumes were then regressed
against the standing tree volumes to obtain a felled tree to
standing tree volume regression equation. The equation
indicated that volume calculated for standing trees
correlated well to volume calculated for felled trees (RZ =

0.99). The equation was:

Volume m3 (felled) = 1.166.Volume m3 (standing)0-%947 [2]



Figure 2. Standing tree measurement of sample trees ( Pillsbury
and Kirkley, 1984. Segments were measured to obtain tree volume.



which indicates that the standing tree measurement technique
underestimates actual (felled) tree volume by about 15
percent., However, the high degree of correlation (RZ = 0.99)
between standing and felled tree volumes showed that volumes
from standing trees could be adjusted by this equation to
represent actual felled volumes. Equation [2] 1is species
independent because it is primarily a measure of the
measurement technigue and utilization standard rather than of

a particular species.

Other studies have also shown that measurements of standing
trees using optical dendrometers may give a biased estimate
of tree volume. Bickell (1976) showed that the Barr and
Stroud dendrometer over-estimated tree volumes by 5.4% and
Pillsbury and DelLasaux (1988) found that measuring Sierra
redwood with a tele-relaskop over—-estimated volume by up to 9

percent.

For this study the same technique used by Pillsbury et. al.,
(1978, 1984, 1988) of adjusting standing tree volumes to

represent actual felled volumes was used.



LEI Problem Statement

The current lack of accurate volume equations for these

species on both private and State owned lands precludes:

1) reliable estimates of harvest volume which can
result in economic loss through underestimation

of lump sum sales, and

2) efficient forest management activities such as
inventory, thinning, stocking, and growth and

yield studies.

For these reasons the development of accurate volume tables
is considered essential for on-going management activities
and planned future studies at Boggs Mountain Demonstration

State Forest.

IV. Study Objectives

The cobjectives of this project were to develop local and
standard volume equations and tables for young growth
ponderosa pine, sugar pine, Douglas-fir, canyon live oak,

black ocak, and Pacific madreone that will:

1. represent the full range of diameters and

corresponding heights

2. will be applicable to the various stand and
site conditions at Boggs Mountain Demcnstration

State Forest.



V. Methodology

1. STAND AND SAMPLE TREE SELECTION:

Data collection was completed at Boggs Mountain Demonstration
State Forest, Cobb, CA. To sample an accurate representation
of the trees of BMDSF the forest was divided into six strata
(see Figure 3); about the same number of trees were sampled
in each strata. Stands were chosen from within each strata
that represented the various site qualities, stand densities,

and topography.

For each species trees were selected té represent the
existing range of diameters, heights, and growth forms.
Experience has shown that a carefully selected sample of
about 40 trees is normally satisfactory for estimating volume
regression coefficients and testing for adequacy of the
equations (Pillsbury et. al., 1978, 1984, 1988). Sound trees
5 inches (12.5 cm) DBH or larger for hardwoods and 10 inches
(25 cm) DBH or larger for softwoods were selected. Decadent

trees and trees with major defects were avoided.

2. SAMPLE TREE MEASUREMENT:

A total of between 36-51 trees were measured standing for
each species. Also, approximately 10 standing trees of each
species were felled and remeasured. The methodology used for
measuring, both the standing and felled trees is similar to
that developed by Pillsbury and Stephens (13978), and used by
Pillsbury et. al., (1984, 1988).

Standing Tree Measurement:
Standing trees were systematically divided into segments (see
Figure 2). For each segment the length and the upper and

lower diameter were measured,

For softwoods, standing trees were divided into 16 foot logs

and the diameter was measured at the top of each log if
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possible (most often it was visible). If the bole was not
visible at each 16 foot point then a point either higher or
lower (whatever was closer to the 16 £t log point) was
selected in order that the bole be clearly seen to make the
diameter measurement. Minimum diameter for softwoods was 8

inches (20 cm). BAll segments were measured to a 10 inch top.

For hardwoods the length of the segments were usually the
distance between branch forks if the distance was less than
10 feet (3 meters). If a stem was straight for a greater
distance, the stem was divided so that the maximum segment
length was approximately 10 feet. Minimum diameter for
hardwoods was 5 inches (12.5 cm). All segments were measured
to a 4 inch top. Hardwood segments were defined based on the

criteria stated below.

1. Segments were defined as the distance from fork

to fork in trees with complex branching.

2. If a branch had sweep or crook, segment lengths
were shortened to obtain a straight length.

3. Segments were also divided if abrupt changes in

taper were apparent.

4, If a tree had an excurrent growth form the

maximum segment length was approximately 10 feet.

For all species, standing tree measurements were made using a
Spiegel Relaskop (see Figure 2). This instrument was used to
measure segment lengths and upper and lower segment diameters.
Diameter at breast height (dbh) was measured with a D-tape.
Stump diameter (height of 1 ft) was also measured with a D-tape
and used to help compute the volume of the first segment.

Total height was measured from ground level on the uphill side
to the tip of the tallest branch of the tree. Trees that were

11



leaning were measured as if they were a straight standing tree
by determining their total stem length. Bark thickness was
measured at breast height with an inch ruler and used in the
development of Scribner, Int'l 1/4 inch volume equations for
the softwoods and wood wvolume and saw-log volume equations for
the hardwoods. A summary of the sample tree variables measured

in the field is presented in Table 1.

Table 1. Tree variables measured, units, and method of measurement.

Treea Units and Method of
Variables Precision Measurement
DBHob 1/2 inch Diameter tape
AVERAGE BARK 0.1 inch inch ruler
THICKNESS
DIAMETER AT TOP 1/2 inch optical dendrometer
OF FIRST (16')LOG (Speigel relaskop)
INTERMEDIATE 1/2 inch optical dendrometer
DIAMETERS ON STEM (Speigel relaskop)
DIAMETER AT 1/2 inch optical dendrometer
MERCHANTARLE HEIGHT (Speigel relaskop)
TOTAL HEIGHT 1 foot optical dendrometer

(Speigel relaskop)

MERCHANTABLE 1 foot cptical dendrometer
HEIGHT (Speigel relaskop)
INTERMEDIATE 1 foot optical dendrometer

HEIGHTS (Speigel relaskop)
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Felled Tree Measurement:

A subsample of approximately 10 trees for each species were
felled and remeasured. For both softwoods and hardwoods felled
trees were divided into segments based on the same criteria
used to define segments in the standing tree measurement
technigue. Each segment was measured for diameter at both ends
with a D-tape; segment lengths were measured directly.
Individual segment volumes were calculated and then summed to
determine total tree volume. The volume from the felled tree
technique, considered by Pillsbury and Stephens (1978) to be
more accurate than the volume from the standing tree
measurement technique, was based on measurements taken directly
on the tree after it was felled.

3. UTILIZATION STANDARDS:

Sample tree volumes were calculated for four utilizations
standards. For softwoods the utilization standards were total
volume (in cubic feet and cubic meters) and merchantable volume
(in board feet) using: Scribners log rule based on: a) dbh and
total height and b) dbh and the number of 16 foot logs, and
International 1/4 inch log rule. For hardwoods the utilizatiocon
standards were: total volume (TVOL), wood volume (WVOL), and
saw—log volume (SVOL) (see Figure 4). They were calculated in
both cubic feet and cubic meters using Smalians volume

equation. The four utilization standards are described below.

Total volume:
Total tree volume includes all segment and terminal branch
volume plus the volume of the stump and bark. It does not

include the volume of the rocots and foliage.

Wood wvolume:

Wood volume of a tree is the volume of all segments from stump
height to a 4 inch (10 cm) top minus the bark volume. As with
total volume it does not include the volume of the roots and
foliage.
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To obtain inside bark segment volume a regression equation
estimating diameter inside bark (DIB) from diameter ocutside
bark (DOB) was developed from bark thickness data. It was
assumed, based on field observations, that the DIB vs. DOB
relationship was constant at all heights. This step
effectively deducts the bark volume from total volume of the
segment. Next, segment volumes were calculated and finally

the segments were summed to equal wood volume of the tree.

Saw—log volume:

Saw-log volume is the volume of all segments for trees 11
inches (28 c¢cm) and larger; volume was computed from stump
height to a 9 inch (23 cm) top outside bark for straight
sections 8 feet (2.5 meters) long or longer; excludes roots,

bark and foliage.

Merchantable Volume:
Merchantable volume is the volume of all segments from stump
height to a 10 inch top calculated in board feet using two

different log rules: Scribner and International 1/4 inch

1. Scribner volume (bd. ft.) = (0.79D2%-2D-4) x L/16.

(based on: a. total height and,; b. number of 16 foot logs).

2, International 1/4" wvolume (bd. ft.) = 0.905(0.22D2-,71D)
(for 4 foot sections)

4. SAMPLE TREE VOLUME COMPUTATION:

Tree volumes for the hardwood species were computed based on
three utilization standards, total volume, wood wvolume, and
saw—-log volume, in both cubic feet and cubic meters. Volumes
of the softwood species were computed for total volume in
cubic feet and cubic meters and for merchantable volume in
board feet. Volumes were computed from relaskop height
coordinates and diameter measurements using Smalian's volume

formula [3] for hardwoods and Smalian's, Scribkner's, [4] and

15
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International 1/4 inch {5) (Husch et.al., 1982) for the

softwoods.
Smalian's Volume (ft3)! = (B + b)/2 x L [3]
Scribner (bd. ft.)2 = (0.79D2-2D-4) x L/16 4]
Int'l 1/4" (bd. ft.)3 = 0.905(0.22D%-.71D) [5]

lwhere B is the cross-sectional area at the large
end of segment, b 1s the cross-sectional area at
the small end of the segment, and L is length.

2where D is the DBH and L is the tree height to a
10 inch top.

3where D is the DBH, for 4 foot sections (one half
inch is added to each 4 ft section).

For hardwoods total volume was calculated using Smalian's for
all segments to a 4 inch (10 cm) top. Segments 4 inches in
diameter or less were considered terminal branches and their
volumes were computed separately as a paraboloid from (4 in. to

0 in.) based on the following equation.

Terminal Branch Volume = (B*L)/2 [6]

where B is the cross-secticnal area of the large
end and L is the terminal branch length

For wood volume and saw-log volume of hardwoods volume was
calculated using Smaian's equation but using different
utilization standards.

5. ERRCR AND QUTLIER ANALYSIS

Several checks were made to detect if measurement and
recording errors exist in the data set. Height and diameter
measurement errors were detected by checking to see if upper
diameters were greater than lower diameters. Volume
calculation errors as well as other tree measurement errors

were detected by statistical outlier analysis. Careful
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analysis of scatter plots of measured tree variables (e.g.,
DBH vs. total volume) (see Appendix B)evaluating standardized
residuals, etc., was performed. This process identified
errors resulting from either tree measurement, data recording
or data entry. Statistical outlier analysis was based on
methods outlined in Neter et. al.,1985. The error and
outlier analysis usually resulted in 1 or 2 trees per species

being removed from the data sets.

6. CORRECTION OF SAMPLE TREE VOLUMES:

As previously discussed earlier studies which used optical
dendrometers have shown a bias by either under- or over-
estimating tree volumes. For this reason, approximately 60
trees were felled and remeasured for height, dbh and upper
and lower diameter for tree segments. Standing and felled
tree volumes were then calculated and correction equations
were developed by regressing the "felled tree volume"™ to

"standing tree volume" relationship.

Hardwood volumes were under-estimated, on the average, by
about 1.5 percent. No adjustments were made to hardwoods
because of the generally large variation in volumes found in

these species and because the adjustment would be so small.

Conifer volumes were under-estimated, on the average, by
about 3 percent and their volumes were adjusted by the

correction equations stated below.

Cubic Volume:
Total Vol (£t = 1,82 + TVOL standing (ft3) x 1.024662 (7]
Merchantable Volume:

Merch Vol (Scrib. bf) = 14.04 + MVOL standing (Scrib. bf) x 1.032273 [8a]
Merch Vol (Int'l. bf) = 13.93 + MVOL standing (Int'l. bf) x 1.033110 [8b]
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VI. VOLUME EQUATION DEVELOPMENT:

For hardwood species local and standard volume equations were
developed in cubic feet and cubic meters for both total and
wood volume. For the softwoods local and standard equations
were developed in cubic feet, cubic meters and Scribner board

foot for total volume and saw-log volume.

1. Local and standard volume tables:
Local and standard volume tables were developed based on the

following models.

Local Volume: V = aDP [9]
Standard Volume: V = aDPHCS [10]

where V is the volume in cubic meters, cubic feet,
or board feet, D is the DBHob (diameter breast
height outside Bark) in centimeters or inches, H
is total height in meters, feet, or number of 16
ft. logs, and a, b, and ¢ are regression
coefficients,

Multiple regression analysis using the matrix approach was
used to compute the volume equations. A log;g transformation
of volume, DBH, and height was used to linearize the data and
to equalize the variation about the regression line. The
data were converted to the logarithmic form to compute the
regression coefficients a, b, and ¢. This is the normal
procedure when fitting nonlinear tree volume equations
because the logarithmic form is more compatible with the
assumption of homogeneity of variance (Husch et. al. 1982).
From these equations local and standard volume tables were

developed and are listed in the Appendix (see Appendix C).



VII. RESULTS OF STUDY:

1. LOCAL AND STANDARD VQLUME EQUATIONS:

Local and standard volume equations were developed for the
six species at Boggs Mountain Demonstration State Forest.
For the three hardwood species equations were developed in
both English and metric units for three utilization
standards: total volume, wood volume, and saw-log volume.
For the softwoods species volume equations were developed in
English units for total volume and board foot wvolume and
metric units for total wvolume, All volume equations are
listed in Tables 2-7.

2. LOCAL AND STANDARD VOLUME TABLES:

Local and standard volume tables were developed for the six
species at BMDSF based on the same utilization standards
previously described. All volume tables are listed in the

Appendix (see Appendix C).

%5 ROOT MEAN SQUARE ERROR AND AGGREGATE DIFFERENCE TESTS:
To check the reliability of the volume equations developed by
this study two tests were performed: 1) root mean squared error
(RMS) test, and 2) aggregate difference test. Both tests were
based on the BMDSF volume equations and on volume equations of
the same species developed for other regions. For softwoods the
BMDSF equations were compared to equations developed by Wensel
(USFS Bulletin 1883, 1977). Hardwood equations were compared to
similar equations developed by Pillsbury and Kirkley (1984),

Root Mean Squared Error Test:
A measure of the reliability of an equation is the extent to
which the individual observations of sample tree volume

varies from the regression surface (Maclean and Berger 1976).
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Table 2.

20

Local and Standard volume equations for young growth

ponderosa pine at Boggs Mountain Demonstration State Forest.

LOCAL VOLUME EQUATIONS ]

English Units (DBH in inches)

LOG RULE EQUATION r2 N SE
2. 533035
Smalians (cu. ft.): Volume = 0.0363331 (DBE '~ °7) 0.965 48 0.05737
3.2202 ~
Serib. 1 {bdil ££) Volume = 0.0199222 (DBH < 2) 0.946 47 0.0885%6
3.13142 .
Int'l 1/4% (bd. ££.) Volume = 0.0290782 (DBH +31% ) 0,944 47 0.0B8B3E
Metric Units (DBH in centimeters)
LOG RULE EQUATION R2 N SE
Smalians (cu, m): Velume = 0,0000872 (DBH 2'53035} 0,943 48 Q.00162
rﬁ STANDARD VOLUME EQUATIONS I
English Units (DBH in inches, total HT in feet,
and NL is number of 16 ft. logs and 1/2 logs)

LOG _RULE EQUATION R? N SE
Smallans (cu. f£t.):Volume = 0.0106345 (ppH 2722842y (yp®-98726, 4 495 48  0.05104
Scrib, 1 (bd. ft.):Volume = 0.0064579 (0B 2°°21%%) (gr®4%41%9%, 4 946 47 0.08399
Scrib, 2 (bd. ft.):Volume = 0.2795348 (DBR 2.06845)(341.:0'71523} 0.882 48 0.05557

|
Int'l 1/4" (bd. ft.):Volume = 0.0087845 (pBE = °or%0%y (yp0-9896%) 4 948 49 o.08533
Metric Units (DBH in centimeters, total HT in meters)
LOG__RULE EQUATION % N SE
; - 467
Smalians (cu. m.):Volume = 0,0000658 (DBH 2 22642) {HTO e 26] 0.943 48 0.00144
NOTES:
Ponderosa Pine equations were developed from trees of dia. ranging frem 10 in. to 36 in.
Smalians (cu., ft.) = Total tree velume including all stem and branch wocd plus stump
and bark; excludes foliage and roots. HT is total height.
Scrib. 1 (kd. ft.) = Scribner board foot volume based on dbh, and for standard volume
equations, total tree height.
Scrib. 2 (bd. ft.) = Scribner board foot volume based on dbh and number of 18 foot logs
and 1/2 leogs teo a &" top (NL).
Int'l 1/4"™ (bd. ft.) = International 1/4 inch board foot voclume based on dbh, and for
5 standard velume eqguaticons, tree height te a 10" top.
R = the multiple coefficient of determination.
N = the sample size.
SE =

the standard error ¢f the estimate in cubic feet or cubic meters.
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Table 3. Local and Standard volume equations for young growth
sugar pine at Boggs Mountain Demonstration State Forest.

LOCAL VOLUME EQUATIONS

English Units (DBH in inches)
LOG _RULE EQUATION R2 N SE
. & =
Smalians (cu. £ft.): Volume = 0.0481061 (DBH 22920 ] 0,973 43 0.0607%
g 4 T
Serib, 1 {bd. ft.): Volume = 0.0310249 (DBH 2. 9906 ) 0.947 42 0.15013
.92738 T EL
Int*l 1/4"™ ({(bd. £ft.): Volume = 0,0428598 (DBH e ) 0.946 z2 0, 310194
Metric Units (DBH in centimeters)
LOG RULE EQUATION R2 N SE
. 06 -
Smalians (cu. m): Volume = 0,00014635 (DBH XL ) 0.943 43 0.00172
| STANDARD VOLUME EQUATIONS |
English Units (DBH in inches, total HT in feet,
and NL is number of 16 ft. logs and 1/2 logs)
LOG RULE EQUATION RZ N SE
.67
Smalians ({cu. ft.):Volume = 0.0077648 (DBH 1'99122] (HTO 6 964) 0.983 42 0.04774
Scrib. 1 (bd. ft.):Volume = 0.0007872 (DBE 232149 (el-27724, 4 968 42  0.08087
Scrib., 2 (bd. ft.):Volume = 0.4053815 (DBH 1‘94896) (NLO‘G:’SM) 0.979 42 0.63496
Int'l 1/4™ (bd. ft.):Volume = 0.0010155 (DBH 2‘23?601 {arl‘mlos) 0.966 42 0.08645
Metric Units (DBE in centimeters, total HT in meters)
LOG _RULE EQUATION R2 N SE
Smalians (cu. m.):Volume = 0,000077 (DBH 1'99122) IHTO'STQGQ} 0.943 43 0,0013%
NOTES:
Sugar Pine equations were developed from trees of dia, ranging frem 10 in. to 38 in.
Smalians (cu. ft.) = Total tree wvolume including all stem and branch wood plus stump
and bark; excludes foliage and roots. HT is teotal height,
Scrip. 1 (bd. ftr.) = Scribner board foot volume based on dbh, and €or standard volume
equations, total tree height.
Scrib., 2 (kd. ft.) = Scribner board foot volume based on dbh and number of 16 foot logs
and 1/2 logs to a 6" top (NL).
Int*l 1/4" (bd., ft.) = International 1/4 inch board foot volume based on dbh, and for
standard volume equations, tree height te a 10" top.
P " e A i
R° = the multiple coefficient of determination,
N = the sample size.
SE the standard error of the estimate in cubic feet or cubic meters,
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Table 4. Local and Standard volume equations for young growth
Douglas-fir at Boggs Mountain Demonstration State Forest,

| LOCAL VOLUME EQUATIONS ]

English Units (DBH in inches)

LOG _RULE EQUATION R2 N SE
Smalians (cu. ft.): Volume = 0.0667147 (DBH 2.27779) 0.943 50 Q.06810
Serib, 1 (bd. ft.): Volume = 0.0836664 (DB 2'9°142) 0.908 48 0.10241

Inttl IJ/4" (bd, TR, )z Volume = 0.1147305 (DBH 2‘61362} 0.805 48 0.10157

Metric Units (DBRH in centimeters)

LOG RULE EQUATION rZ N__ SE

L2777 = o
Smalians (cu. m): Volume = 0.0002260 (DBH &k 9) 0.943 50 0.00193

[ STANDARD VOLUME EQUATIONS

English Units (DBH in inches, total HT in feet,
and NL is number of 16 ft. logs and 1/2 logs)

LOG _RULE EQUATION RZ N SE
1
Smallans (cu. f£t.):Volume = 0.0054341 (oBE ~'°/2%8) (an®:%838%) 4 992 50 0.04833
Serib. 1 (bd. ft.):Volume = 0,0009034 (DBH 2.0751?}(HT1.61405) 0.3904 51 Q0.12542
Scrib. 2 (bkd. ft.):Volume = 1,7104012 (DBH 1'38889]{NL0'86478} 0.969 49 0.06451
1 A
Int'l 1/4" (bd. ft.):Volume = 0.0059975 (DBH ' 20+7y(ar *29853) 4 948 47 0.070m1
Metric Units (DBH in centimeters, total HT in meters)
LOG _RULE EQUATION rRZ N SE
Smalians (cu. m.):Volume = 0.0001019 (DBH 1'67288]{HT0'96384) 0.872 50 @.00137
NOTES :
Douglas-fir equations were developed from trees of dia, ranging from 10 in. te 46 in,
Smalians (cu., ft.) = Teotal tree volume including all stem and branch wood plus stump
and bark; excludes foliage and roots. HT is total height.
Scrinm. 1 (bd. ft.) = Scribner board foot volume based on dbh, and for standard volume

equations, total tree height.
Scribner board foot wvolume based on dbh and rnumber of 16 foot
legs and 1/2 logs to a &" top (NL).
Int'l 1/4"™ (bd. ft,) = International 1/4 inch board foot wvolume based on dbh, and for
standard wvolume equations, tree height to a 10" top.

Serib. 2 (kd. ft.,)

]

R = the multiple coefficient of determination,
N = the sample size.
SE = the standard error of the estimate in cubic feet or cubic meters.



Table 5.
at Boggs Mountain Demonstration State Forest.

LOCAL VOLUME EQUATIONS

English Units (volume in ft>, DBH in inches)

Local and Standard volume equations for canyon live oak

UTILIZATION
STANDARD EQUATION R2 N SE
TOTAL WVOLUME: TVOL = 0.0487933 (DBR 2'4161‘?] 0.946 34 0.09838
WOCD VOLUME: WVOL = 0.0197719 (DBH 2-640681 0.936 34 0.00427
SAW-LOG VOLUME: SVOL = 0.0199618 (DBH 2-54959} 0,772 20 0.14005
Metric Units (volume in m3, DBH in centimeters)
UTILIZATION
STANDARD EQUATION R2 N__ SE
TOTAL VOLUME: VoL = 0.0001453 (pa 2" 41817, 0.946 34 0.00280
WOOD WVOLUME: WVOL = 0.0000477 (DBH 2'64068) 0.936 34 0.00012
SAW-10G_VOLUME: SVOL = 0.0000524 (ppu 224239 0.772__ 20 _ 0.00396

STANDARD VOLUME EQUATIONS

English Units (volume in ft>, DBH in inches,

HT is total height in feet)

UTILIZATION
STANDARD EQUATION R? N SE
TOTAL VOLUME: TVOL = 0.0131571 (DBH 2'145?31 (HTG'EZOOQJ 0.952 34 0.09088
WOCOD VOLUME: WVOL = 0,0038325 (DBH 2'30212} (ETO'GSlOQ) 0.250 34 0.108689
SAW-LOG VOLUME: SVCOL = 0.0031659 (DBH 2'D8229F lHTO-?Blsg) 0,820 20 0.12513

Metric Units (volume in m% DBH in cm.,

HT is total height in meters)

UTILIZATION
STANDARD EQUATION R2 N__SE
TOTAL VOLUME: TVOL = 0,0000935 (DBH 2'1‘;5?31(}11'0.52009) 0.952 34 0.00257
WOOD VOLUME: WVOL = 0.0000275 (DBH 2‘30212) (HTO-éleQJ 0.8950 34 0,003082
SAW-LOG VOLUME: SVOL = 0.0000329 (pgr 2+9822%) (43079139, 4 59 20 0.00345

(2.5 m} for all

NOTES :
TVOL = all stem and branch wood plus stump and bark; excludes foliage and roots.
WVCL = all stem and branch wood te a 4" (10 cm) top; excludes stump and bark:
excludes foliage and roots.
SVOL = all wood inside bark to a 9" (23 cm) top for segments > 8 ft.
trees 11" (28 cm) dbh and larger; excludes stump, foliage and roots.
R2 = the multiple coefficient of determination.

N = the sample size.
SE = the standard error of the estimate in cubic feet or cubic meters.



Table 6. Local and Standard volume equations for black oak
at Boggs Mountain Demonstration State Forest.

LOCAL VOLUME EQUATIONS

English Units (volume in fta, DBH in inches)

UTILIZATION
STANDARD EQUATION R2 N SE
TOTAL VOLUME: T™WOL = 0.,079%467 (DBR 2_26913) 0.914 44 0.13211
WCOD VOLUME: WVOL = 0.0388177 (DBH 2-41445} 0.900 44 0.01527

SAW-LOG VOLUME:

2.28068}

SVOL = 0,051%914 (DBH 0.836 26 Q.13168

Metric Units (volume in m°, DBH in centimeters)
UTILIZATION
STANDARD EQUATION R2 N _ SE
TOTAL VOLUME: TVOL = 0.0002730 (pBE 2 28°13) 0.914 44 0.00349
WOOD VOLUME: WVOL = 0.0001157 (psy 2- 41443, 0.500 44  0.00043
SAW-LOG VOLUME: SVOL = 0.0001756 (DBH 2‘28068) 0.836 26 0.00373

STANDARD VOLUME EQUATIONS

English Units

(volume in ft3, DBH in inches, HT is total height in feet)

UTILIZATION
STANDARD EQUATION r2Z N SE
TOTAL VOLUME: TVOL = 0.,009%3790 (DBH l's?szli{HT0'91652J 0.938 44 0.11193
WOOD VOLUME: WVOL = 0,0029447 (DBE 0211y (upl+13985, 4 935 44 g.12517

SAW-LOG VOLUME:

SVOL = 0,0038666 (DBH ) 0.893 26 0,06261

Metric Units (volume in m3, DBH in centimeters, HT is total height in
meters)
UTILIZATION
STANDARD EQUATION RZ N SE
.67 . 9165
TOTAL VOLUME: TVOL = 0,0001765 (DBH St 821}{HTO 91032] 0.938 44 0.00317
1 1
WOOD VOLUME: WVCOL = 0.0000670 (DBH 1°682‘1] {HT"IBSSSJ 0,932 44 0.00334
SAW-LOG VOLUME: SVCOL = 0.0000775 (DBH 1’69402)(HTLOBMG} 0.883 286 0.00177
TVCL = all stem and branch weod plus stump and bark; excludes foliage and roots.
WVOL = all stem and branch wood to a 4" (10 cm}) top; excludes stump and bark;
excludes foliage and roots.
SVOL = all woed inside bark tec a %" (23 cm) top for segments 2 8 ft, (2.5 m) for all
trees 11" (28 cm) dbh and larger; excludes stump, foliage and roots.
Rz = the multiple coefficient of determination.
N = the sample size.

SE = the standard error of the estimate in cubic feet or cubic meters.



25

Table 7. Local and Standard volume equations for Pacific madrone
at Boggs Mountain Demonstration State Forest.

LOCAL VOLUME EQUATIONS

English Units (volume in ££3, DBH in inches)

UTILIZATION
STANDARD EQUATION R2 N SE
TOTAL WVOLUME: TVOL = 0,0583740 (DBH 2.36501) 0.898 35 0.15529
WCOD VOLUME: WVOL = 0.0310384 (DBH 2'53585) 0.891 35 0.01527
SAW-LOG VOLUME: SVOL = 0.0143017 (DBH 2'?2298) 0.544 17 0.20169
Metric Units (volume in mj, DBH in centimeters)
UTILIZATION
STANDARD EQUATION r2 N SE
TOTAL VOLUME: TVOL = 0.0001822 (DBH 2.38983) 0.898 35 0.00439
WOQD VOLUME: WVOL = 0.0000827 (DBH 2'53585) 0,891 35 0,00043
SAW-LOG VOLUME: SVOL = 0.0000320 (DBH 2'72298} 0.544 17 0.00571

STANDARD VOLUME EQUATIONS

English Units

(volume in ft3, DBH in inches, HT is total height in feet)

UTILIZATION

STANDARD EQUATION R2 N SE

TOTAL VOLUME: TVCL = 0.0061203 (DBH 1'E"GGM}I(H'I‘O'QOE“) (935 35 211149

WCOD VOLUME: WVOL = 0.0022292 (DBH 1'952933 tHTl‘DDSOl) 0.939 35 .11295

SAW-LOG VOLUME: SVOL = 0,0001304 (DBH }"83452) EHT1'76666) 0,722 17 015786

Met : 3 » 3 » ¥ . )

ric Units (volume in m~, DBH in cm., HT is total height in meters))

UTILIZATION

STANDARD EQUATION R2 N SE

TOTAL VOLUME: TVOL = 0.0000889 (pBE 00084 (gp0+%0347, 5 935 35 .0031%6

WOOD VOLUME: WVOL = 0.0000358 (DBE 1*2°2%%) (gp?+933%%L, 4 930 35 o003z
SAW-LOG VOLUME: SVCL = 0.0000055 (DBH 1'83452) {HT1'76666) 0.722 17 L00045
NOTES :
TVOL = all stem and branch wood plus stump and bark; excludes foliage and roots.
WVOL = all stem and branch wood to a 4" (10 cm) top; excludes stump and bark;

excludes follage and roots.
5VOL = all wood inside bark to a 9" (23 em) top for segments 2 8 ft. (2.5 m) for all
trees 11" (28 cm) dbh and larger; excludes stump, foliage and roots,.

R2 = the multiple coefficient of determination.

N = the sample size.

SE = the standard error of the estimate in cubiec feet or cubic meters.



The measure of the residual variation is the root mean
squared error (Equation [10]), that is, the root of the mean
sgquared difference between the predicted and actual volumes.
The RMS test provides a percent error of variation which is
useful for comparing volume equations to each other. This
comparison is expressed as a percent of the average tree

volume. The RMS equation is as follows:

Y(Est. Vol. — Act. Vol)?
N
RMS (%) = Z Act. Vol x 100 [10]
N
Where: RMS = Percent root mean squared error,
Est. Vol. = Estimated tree volume based on
volume estimation equations,
Act., Vol. = Actual tree volume, and

N = number of trees.

A summary of the comparison of test wvalues for the BMDSF
volume equations and volume equations of Wensel (1977) and
Pillsbury and Kirkley (1984) is shown in Table 8.

Aggregate Difference Test:

The aggregate difference test 1is another measure of eqguation
reliability. The aggregate difference 1s the difference
between the sum of the predicted volumes and the sum of the
actual volumes for sample trees. The test provides a percent

error value based on the sum of the sample volumes.

Summary of the rcot mean squared error and the aggregate
difference tests for the BMDSF volume equations and those of
Wensels (for the softwoods) and Pillsbury and Kirkley (for
the hardwoods) is shown in Table 8. Individual tree test

values are presented in the Appendix (see Appendix E).
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Tablea 8 Aool mean sguaied soror and aggregate dEiarence tesis compasing the BMDSF volume aquadions with eguations developed by Wensal (1877
lor sofiwocds o Morihem Callloimla and PiHEsbury and Kirkley (1984) for hardwoods stalawide,
L HamDwoobs | L cowrens |
LEGEND
Local Volume Equations Locel Volume Equations
BMCHEF: based on standarde sguations
Root Maan |Aggregate doveioped by Pillsbury and Pryor 1988, Root Maan |Aggregals
Sguare ( BCHINML (%) Sauare 05
| Specien! Ul Sid | BMOGE | BMOGE Statewide: based on standard squatlona | Spocles | U, Sid. | BMOSF | BIMDGE |
TV 26,02 620 davalopad by Fillsbury and Kirklay 1984 Total Vol anzo -0.28
CnlO WAL 2228 504 PP Scribnar 21183 «{LEG
S | 1458 3.5 Waonssls: based on stendand squations
TV 26,48 A15 developsd by Wensel 18977, Total Vol a5.57 0.B8
- a) WL 2181 -1.18 gp Seribnar X138 70 1.18
Svon | 1706 | 2270 | PP = pondeross  plaw
TWOL 25,50 <1.50 5P = sugar péne Total Vol 4066 -1 7oy
il L 24,30 000 OF = Douglas-is OF Sarlbar 24 13 -31.20
iy 1910 14.28 | Gl = canyon |V ook
BO &« black oak
PM = Pecliz madeone
Standard Yolume Equalions Stendard Yolume Equations
Fiool Misan Aggragase Focd Maan Agrregete
Squared %) 1 Diffesence 35) Souated ()1 [ifterance (%)
| Spagies UGl St | BMOSE | Sisiewidel DMOSE | Slalowide  Soecley | UL Sta. | BMOSF | Wengels | BMOSF | Wangels |
CnLo T™WOL 25,10 araog R 1083 PP Total Val Za.o7 26,08 .32 a.ed
WO 21,30 40,20 .62 4129 Scribner 103,24 1 230.89 080 2122
HO ™oL - 26,68 i 2.69 29,39 ap Toisl Vol 2571 41 .44 .26 4.40
WACH 4118 5800 [ 1219 EE W Scribnar | 215,19 40811 .34 26 27
Fil ™oL 3330 A7 .34 2.0 13,10 oF Tolal Val 34 13 3134 2017 16.40
WEH, 4440 2616 22.51 34,97 Setibnes 235,71 20600 1 2926 ) -1.50 |
HOTE:

Mo local wolume sguations: from Waneal 1977 or Fillsbury and Kivhiey 15984 ware avallebla 'or comparison with the BMOSF ooal voliome aouealions:

LT
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Test Results:

Both tests, the root mean squared error and the aggregate
difference showed smaller error values for the BMDSF
equations, for all species except Douglas—-fir when compared
to errors of other equations. This suggests that equations
developed for BMDSF will predict tree volume closer to the

actual tree volume than egquations previously developed.



VIII. SUMMARY

Local and standard volume equations were developed for three
young growth softwood species and three hardwood species at
Boggs Mountain Demonstration State Forest. The equations
were compared to previously developed volume equations by
Wensel (1977) for softwood species and Pillsbury and Kirkley
(1984) for hardwood species. Based on two tests: 1) root
mean square error test (RMS) and 2) the aggregate difference
test, volume equations from this study gave lower values for
all species except Douglas-fir when compared to errors of
other equations. It is recommended that wolume eguations
from this study be used for volume prediction for species at
BMDSF .

These volume tables will allow accurate assessment of tree
and stand volumes for the six species at Boggs Mountain
Demonstration State Forest. Moreover, they will provide the
volume information necessary for periodic inventories, and
implementation of specific management programs such as
thinning prescriptions and growth and yield studies.

In addition to the benefits this information will have to
BMDSF, publication of the data by the California Department
of Forestry and Fire Protection will aid managers of federal
and county lands having these species as well as providing
valuable baseline information to non-industrial private

landowners involved in forest management.

29
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APPENDIX A

SAMPLE TREE DATA VOLUME
COMPUTATION SPREADSHEETS



SAMPLE TREE CLNG AND BOARD FOOT VOLUME COMPLUTATION SPREADSHNEET [ solwids)

_ Engfiah _ [METRIC
Coahab iy = 280 |
DR COMICIEME Todul HI () = 1906 0.4
Spachaad Pondedicsn Pew | fiowr b v, Dok Harz Diw {I1) = B6.0
Bascd disa = D52 fn Inches) & 00005454 Aw ol 44331 okt 17 {n} = 384 punl
Troa Mumbpr: 2 b= GlE ST (I = 30 Ll
11] 12 13} 14] 15 18] i7l A} 1] ALk RCETIN WTETH LD {15 L3 __“Fl 8y
Fada of Board Baura
Lewai  |Uppar | FiadlaBcop =T Sgrradiif Aveiags | CGoess | Segmard | Segment| Soala oo feeced
Tran Dl Dby | bhor, et | Helght | Dob | Fetighl | Angle| Ssigmen| | Lengts Beg Bab] ol i) | Leng | Tapes | Log | Upper | Lengih | Scale | Volume | Vol
Haight | jorm) jizm) qm] | Poodog | i | geei) |ideg i Aumber Bl n)| (sqn] | sounj| m 8| Ot i fewan feet| D (il ] (St o 1/4%
LT X x ] oo X [} H] X [ i 8| ] _ ] i X X x x n i
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WFE ] 47 ] 532 igs | =02 3 i 4 6.0 | 562 iG] 164 o 24 B0 G L] =] T8g
|_"E':' a7 A 5 BI6_| 15T | oe i i HE 12m %70 | w4 |ois 40 | 138 160 [E] 5] s
K 10 0 B B0 |1t | ma : B4 | 10 0779 270 | 184 |n:| 51 [E] 16 10 55 ]
My 0 -] 2 5.8 Ba | EE -] ik a3 0465 3 &. Q27 LERN [F] .0 a —
Mg 0.0 oo ] - - - = [l o ] ] = =
| b of | o] - 5 » = - - |bo | an an i -
| WP (1] (T = o - - - - - = [on (i [T 1] -
MM L] EL] < o] - — - ~ ~ — i [T an i =
Tip o] ] [ELE 00§ 16 7 410 op | oo BlE | B anag an LT
Tol HI{M = 1306 P T T
Crbie: medars = 457
Motea!
Gol, & Liklod 850 lanremg trees; g Inor eicsl
Caol, 8 @) Hasa D ip compuied ong ol e ways
1) M Dok il -k and regresson retalionship, of,
Z) by colculaiing T rale of oper blweesy 4 8' & 172" orud exaposaling (o grousel el
b} OEHib = DBHob - HBET) Eg, 335-2(1 5 - 285
&) Odtied DD yakigs aie calculsied boan mie spocies Db va. Dok regresalen coaMiiars
Col 100 m) Voheno & oompised by Srwfians formida, Ve(bi B2k, whom b & B uee bosad s sl ihs ool & large ends. and L s the segenoedil engih
by Vllema ol this t s compailisd an moone. Ve (B LI 2] Valinm s esibi el 108 O-inch lop, aecheding hadh,
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Table Al. Sample Iree data volume computation spreadshael for soltwood spacies.
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SAMPLE TREE CUBIC FOOT VOLUME COMPUTATION SPREADSHEET (hardwoods)

Specles s Canyon Llue Oak

Trea Number = 2
Basa Sight 1 = -1,3 Basa Sight 2 - Base Sight 3 = Dbhots (cm) = 40 Dt va. Dob
Rai Soale = 20 Rai Scple = Ral Soals.= Tatal HL {mj = 18.3 -0 EBABES
Howiz st = 20 Horiz Dt = Huriz Chist = Mia. at 1 foof = 43 054 B3R
Base Sight | = -1 Base Sight 2 = 0 Bass Sight 3« 0 58T« 1.5
Direct Avetagn Tatal | Avaiags | Wood | Sawiog |
BS | Seq | Lowar | Lowed | Upper | Upper Horiz. Dist| Angle | Gag. BAob man | Yolumae | Seg. BAlh| wolume | voleme
Mol Ma | Sight | DOB | Sight | DDA fmj | fdeg)| (sqg. m.) | Length{m) [ (e m) o) | (e m) | fewm)
11 43.0 43.0 0.3 0.145 0.3 0.04 | 0.128 0.04
1 2 13 43.0 20 0 0118 3.3 039 | 0.102 034 DJJ%
113 140 | 10.0 1.2 0,012 1.2 0.01 | 0.009 0,01
1 4 20 24.0 5.8 7.0 0.061 a.a 0168 | D.044 o e [ G |
1 -] 5.a 2.0 1115 10:0 0.025 5.7 o4 | D021 o2
1 fi 14.0 100 1.3 0012 13 02 | D.00h 0.1
17 0,000 0.0 0.00 | 0,000 0.00
| a 0,000 0.0 000 | 0.0 0.0
8 0,000 o.a 000 ) 0,000 0.00
10 0000 0.0 0.00 | G000 0,00
1 0,004 04 0.nG | ouooa 0.0
1 2 0.000 0.0 0.00 | 0.000 0.00
1 4 0. e o 000 | Du0on .00
1 14 0.0 0.0 0.00 | 0000 0.00
15 0. 000 oA 0.00 | D000 0.
1 N8 0. (e 0 0.00 | 0.00d0 0.00
17 0, G 0.Q 0.00 | 0000 0.
18 0.000 0.0 0.00 | 0.004 0,00
I A 0, e} 0.a 0.0 | 0000 0.
Sogmisn vokamd = 0,80 0Bd 0,50
Brangh visuma = 0.0
Murmbar of smull tranches = 7 Cume=| 08" | Cum= 084
Avatsge branch lenglh (m) = 4 Cu, feat=| D075 |Gl fisd =] 2255

Table AZ. Sample iree dala volume compulation spreadsheel for hardwood species.
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Volume Equation Scatter Plots



Young Growth Ponderosa Pine
(Pinus ponderosa)

DBH vs. Merchantable Volume Graph

el Maschantabls Voluma (bd. 1) = 0,0180223[FEH|~3 22022
A2 - 0978
100
Marchantables Voluma
(Seribner bd., 1t}
10
1 ~— —r
i 100
DBH (inches)
Figurae Bl, Scatterplot of DEH w8, merchantable wvolume (board feet) for

young growth ponderosa pine at Boggs Mountain Demonstration State Forest.
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Canyon Live Oak
(Quercus chrysolepis)

DBH vs. Total Volume Graph

1600 -.l"'" Total Ve, o, L) = DO4ETIEIHDEH) 2.4188
| Ar2=-0p048
100
Total Volums 1
{ou. ft) ]
E
[
10 =
| 1
| 160
DEH (Inchea)
Figure BZ, Scatterplot of DEH va. total voluma (cubic feet)

for canyon live oak at Boggs Mountain Demonstration State Forest.
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Local and Standard Volume Tables



YOURES EROWTH PONIEROSE PINE
ez MuuntEnin MWemmnbsation Eeabte Pooes

Tahle Cla. ENGLIEH Tania Cibh: METRIOD
LI L) g ®

— GEH Eui[fl,u‘- Uﬂc.rﬂm.u ToE’l L7A" B Emallana
in VO (FeS3 fBel. .4 Bd. FE. )

— e " ; — i
12 20 #il 7] T [T
14 ] ug a3 a5 0. e
1% it i 50 171 i PR
18 o &z T4z a5 1oda
Zn 11 0 WME 50 1.8
a2 L FY {i3 155 13 FoAE
ET 111 el K10 fi d.o
18 138 e -2 | 65 1.78
n 187 i1 e R Ta k|
i 190 TR 1320 T4 5.0
32 234 | 400 1533 Bd E.3a
T 2 110k 181 85 Fol
E§ I1H F04E ZAT3 30 .58
an 101 495 2574 5 ¥, EF
L[] 411 2871 anFE lon 11.18
42 465 316] AEF] 105 176"

® Log Wulss:

Smalione TVOL (£2%3) = Toval Yelime 1n oublo feetr inpludes all scem and brapoch woom plue: sTump ard Decks
muxélaias Tl loge. and rapce) Yolune = [,03833317 =« (BRME. 5990055 .

Sebtbes bds Fh.) = Bariboes Bbeard oot woluims based o QARG Voliare = D07 99323 = [EA=3.2803885 .

ImET T A" ibdl Fril o= Internabicnal 144 fnol boarpd Faor volune baged on PHE Yoltmee: s Q.0ZB0THE * (DHH"3.313140

Emalipne TWIL (3] = Tahal coloee In mible selers asad on PEHE Volumes = 00000072 = [OBH"2. 83 6.

Tabls 1. Landl Velums Lablas for Faung grosth m!ﬂll pline for Tobal Velisss [ou,. ET.).
Soribner (bd. fE.), Intecnational L1/74" [bd. ft.). and Total Volums (oo, mb.
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http:(bel.ft.)

TOURG CEHOWTH PONDEHODER FPIHE
Bogmpn: Mountalil Somonatiat ldn State Forest

Seapdard Velumse Tablas =
Total ‘Vealiima (ou. fo.) =*

fiizl:] Toatal Hal H‘ht fllitt

fimy 10 48 S0 i T0 g ) 104 118 130 130 1a0 180 140 174
ia L L0 11 & 1F 1% i
iz 13 i5 11} 18 20 2l i
14 1% L 24 6 il 3 11 iE
L 5 P 13 LE:] 1T LI} L3 a1 1k 1] 30

s & 17 ir | s 46 31 bl i Gl B L4 L L

2a L i1 52 57 &l | [ L3 ) 42 75 i l gl L1 e

23 FF| fili L T Th -1 s LR L LI 1% i il 113 1]
FL & 1 H L L F af 14} 108 |} 5] 1i8 L2 T 11l 1-3% 138
16 fid B4 102 log 11e 123 [ L33 141 L4E i1 154 1§l Ll
a8 110 121 129 13y 145 158 15% 10k Lva Trh ing 1 6 15
L Lk L5] FeD © 168 118 I LB E 194 o b | 204 215 237 FF
£ 1 LHs 8% 205 215 2 FAd &40 FaR 146 263
14 ils 224 L) A C ] el it Al 153 107
JE 250 N TS 241 163 aa 122 133 342
i 301 13 EFL b 352 JEA 0% 80
i 354 [ .1 135 fhiE:] 2 432
13 4 5 141 [ B FEH 483

BOTHS

Blaok lins lndicstss faogs of debs.
* Stardord Volums Table developos from che following eguarilany Woluma » O.0LO0BF43 = |DEESZ-ZX6EE) = (0T°0, 86 FE 60 .
=0 Tockl Woluse (e, Ft.) = Total woluse Yo cubic Cedt Gaded s 00 and Cobal Coee: e dghr

Table ©€F. Toong yroowth pondecoss pine stecdacd volume table tor total voluss
in cubie fest hesed on DEH and Eobml trea height:
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YOURE CROMTH POHOERSER FINE
Boggs Moumtain DemonsEration Stabe Foresi

Standard Folums Takla @
Sepibmer (bds fo.) 9

GET) _ Total lsight [(fmst} =
{ o) ] 40 50 B0 T4 ad %0 140 11qa 120 130 140 150 L& 170
1D 74 WH EAL 33 L] 37 EL'
1z [ LR hd =1 HEl 1] BV
14 &5 T4 il L3 Ll EU 10% 110
18 (1% 104 120 Lan Lig LAH 15% 1E3 L'ra 14y THY
in Las 153 169 l 18] 196 20 2149 20 2410 J449 251 JB7 TS
24 Haa FIIE] 0 L F&7 203 20 411 126 ki) 17
F ¥ 243 ITH a0y ¥ 351 174 ing 413 411 §LE 4849 479 qa4q S08 322
T4 1113 155 3¢ 425 134 417 hild a3 A a7 Sl 18 3T 635 ETD
i q4a 95 533 - BL0 E4Z ET3 W0E 129 T6E 01 {1k B2 851
-3 ] ELN BET Tiq 157 Tl A% a1y e 30 255 ] lo3n LOSE
3o | L5 (LR 2 B 1022 I LO&A 1Lon 1144 1188 1223 12E0 1237
Iz 1054 1114 1378 123 12B] L3%H 138E ] q22 147Te LEiG 1580
34 1335 1406 1473 1531 1597 1E54 1709 1762 ifl3 LEG3
i 1667 1741 iglk PhEY i L] b Jli ] 4] E dali aali
N 2039 2127 2250 22%]) 2366 24315 2310 Z5TE
&0 ~4TD FEE) £ 5:hd) JE3 _.;-"-EH 1 F248 958
42 ERT 1169 !-EG] ERLT #4548
HOTER

Black Ilne Indleatss angw af ilats. .
iErandard Valume Table obwes|apssd fres Uhie foliowing aguatiant Uslewe = O, UDERRTR = [ORH~F SFEE9) & (HT 0. 44384}
=r Sctibper (od, fi.) = Bocibnes bosrd Eooy volume based on BNl awd cotal tree helghiy.

Table ©3. Young gcoweh pandecoss ploes standacd veloms tables Efor Scribnar
Board foot wolums basad on DEH snd toral cres height.
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TO0HG SRONTH PONDEROSA -FINE
Wirgge Mooetals Aepensbeoat len $Cats Por=dt

Sepandard Volums Tabls +
e hney bd. TEL) e

Lt 7 Tr— R P T B S ——T ST T T
i) a1 ? . ] 5 - F 5 [ = . a :
= tia X ] e Fa —= T —== = - =

12 L Eo hE Th Uy '||j'.;| 1a.f |

14 b P Los LI L4 TT 11 193

1E 87 114 {43 18T 190 223 ™ £14 253 31z

10 139 T T3] 214 iz IO ah 149 114 T 21 444

20 3137 T83 P A = s A5E 1R

22 tET 273 2 128 167 51 a5

24 raati] R 17w 18% 413 480 %1%

2% Vih Tih 455 518 74 =TT

24 153 B0 EC4 el | TA7

a0 813 B9 718 s e ;

& b Tag 230 a1y 10EX

T 1998 1i6% 1208

A6 124 1456

38 1618

a0

ax Izod 348 rai 2na1 2u1%
WOTES

Blasck line indicstes renge of data,
* Standard Volame Yable developeil from the follewlng sooaclim) Yolome o U.XTE5340 * (DEE~Z.0ENAS) * (MU=0, TF2331.
=& Epripner fud. M) = EnriaAer Esard fons olome bosad an BAR 4nd fogber Bf 132 M. loge tea & lAsh  Som.

Tabls Cd. Foung growtly pandecoss Piﬂ sLaniagd volums tabls for Sccibrer board fooe wolums
basesd on DBH mnd nusbar of 1€ footk loge to = § inch bop.



TOUNME GROWTH FTONDENDSAR PINE
Huggs Hounidin Demenseral ben Blabe Feeal

Stancdaid Vluse Tabla *
Internatianad 1/4=* (k. (c.o) ==

] Total Height (feot)
{in 3 L1 50 &0 Ta Ao B 100 114 120 130 Ldd 150 160 1%4a
i T8 L2 36 1% 1 A5 47 2

12 ar =T o BN i 15 kL |

14 T3 L 21 Lol i 1i& L2 138

1e 1Re 131 |44 147 154 1] 178 1 (5] 204 Til

1 14 LES Tan 45 el 254 148 J&0 A7 ] ki 294 s 1%

au 19% g Lk Eat ] %8 3i& 133 =0 EXT] KLl ] 3E 110 LE ]

22 28l 490 111 g iny LE Eh T 3411 v EE L itg LET 534 571 L)
ad RE¥| 183 axrd L] 1] 195 327 56 IE5 11 hE7 GiEL (k] Ja? 120 THa
28 1716 579 576 Gra EHD EAT b | 1&h Tug B2l {1541] {1318 G513 440
4] LAy g 15} i1z E4] 10 44 L] 4= Fal 1957 TO08E LE2% 1158
ELY 1T+ BT a8y 1041 109E | 114& 1191 irag (i { B 1325 1560 e
az 1111 1163 1330 114 1374 1431 I48E 1538 ThEN 1h3E 1 id&
ad 140y LT E] 1580 129 Lgal 11e2 (] 1883 15945 l1uag
1% 1741 LiEda 19ia 1550 F0T0 4143 2214 F28F IMF
Jn b 2378 a2 F g B FLEE] A578 2657 AN
L1 257h JERT XT84 20a3 ZU7H 3070 ERRT
iR 1154 1 Jhi6 Faad 1681

HOTEES 1
Black 1lne Lpdicates sange of dats.

i mrandard Velons Tahles devalopsd fram (58 folloving equatiand Yilume = 0.0087845 = (pUA~2. 014901} = (P9 GRFEAY .
=v [ntechatfornad §7d* (bd. Frij & Intecnabiond? L70 inch Board foob yalums baasd o PEH and botal tros meight

Tablae 3.

Young growkh poodecoss plne stendasd volups Etable fo Inbeenational 1/4 bneh Boasd fodt
wolums bassd on DER and tres belght s = & Inoh Eop,
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TOURG GRONTE FPOMODERGSR FINE

Bogags Mountain Deponttration flats Farasl

Etandard VYolums Tabhlas
Foartal Ndlums [Gu, ) =

i Total Helgbt (matars)
| Lovm, 1o 13 1e 19 2 25 Fa ) 31 34 3T 4 L LE 4D 53
5 i HH .01 o. 01 .0 O il 0, [ B.01
L] 1. (v -1k ﬂ-ll_-l .04 . 6d 0. 08 .05
15 LM [ha 8 0y k0 .13 0.1 a1 .13 .14
2 015 .t 0.5 B.21 i 0.71 B-24 » L 028 B.24
25 .25 k.28 0.1l 0,34 W 1E 030 .40 0ad 0544 .48 k.48 B4y 0.4l
aa .38 .42 .41 = | J.54 0. 5H onl D.bd da ik .8% 32 b4 <P
is g.323 & D.Ed .73 g TR Qi1 b Ak .90 a4 i B ) ] 1.0 L0 1.4 I+l
L] [ [y 11 QB .36 1.0 1.0 L:1% e 12k PR 116 B L fS .50 154
a5 L 1k5 1.i5 La25 11 L2 1.5 L.aT 1,64 B | i-n L83 L 1.5 P
50 1-4E |58 1.4% .14 1.44% 1.98 2.0 2. 18 4.24 P 23 I 4L ¥.31
A5 LA5 2.09 ek 2.3% iR I i.0% T .78 #.HE % L 204 ¥;lE
] .54 Figs L o =88 3.1} 324 3. 15 B Al 3.5h JLLH J.7%
&S ¥. 22 3.8 1.56 1.7 1.4 4. 1] 4. 18 L1 A4l 1,33
Ta §.0a §.20 4.8 §.54 4.73 LB *.0b .20 4. 33
5 4,80 9.1k h.a3 waz] 5.T0 5.09 &0 [
L] §_8g .14 Loy 6.5% 11 r.om r 2
LE] T.2% T.54 .18 .01 LT
HWOTES -
Blapk line indicatss range of data.

t Standard ¥olume Tabls deveboped Foes) ihe foliewlong egeat bén Volosms - ©.0000658 = [BEH 2. 226042) = (ET"B2. 4676

e Tatal Velums (o, ma)

Tabla CH,

Torinkig growth pondaross pios

= Total wolomo

tn ombic meters based oo PEI and Latal

Erms fiwbght .

standard yoloups tabls for tatal wveluns
in pubic smeters besad on DEH aod Lobel tyes helght.
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TOOKRE GRORTH [OGRRE PIHNE
Haggm Maonr & in Pepmnet pesion. State Freaat

EOCAL WVOLUHE FARLES

ERCGLISH
Log Ruleos®

frid. Emal ians Beribnar Int'l LjaM
|1n| [TPOL  [EE°3)] (bd. EE.) tbd. #t_)
1A 1 11 R
13 14 53 ad
14 27 i5 a7
1& 17 L) i4a
L@ af 1@ 103
0 ) 1 218
3 d iyl L1 13
2d L] AxTY T
18 117 I 588
18 153 HiE ris
i (N2 ] Fi4 g
3z 193 lokz 1053
ER | 222 LEL Tk
3 254 1448 154]
ia 289 L] LEDE
44 azxn 19Tk FOSH
i3 36T e 143

" Log Hulast

HETRIC
[FEEH Emalians
{aml TVOL  fm*3)
-} 0.3
an 050
35 0.
4B 0,44
45 133
50 L.
55 4.13
G 3 B
85 ran
i J. 18
75 .47
B0 Sga
LR {NIL
20 k.93
1 TeRT
104 H %0
105 e

Eiiilnni TVoL {fu*1) = Tebal Yolune in oubic feebi Inciodes all atem spd Bronch wodsd @lia shumg and Barkl

exciudes falisge snd esobsl Valuse = U.dW1O&] =
soriboer fbd. fE.) = Sgribner bosrd fook woloes based on
Ikl 1AM sl fEGE = Inkeenatlonad 148 dnch boacd Poot
Smallams TVEL fe3) = Teeal volume In =ilis eriers lassd

Table C7, Local Voluss tabilus Sor young geowch
Boriboer (bd. #t.). International L/¢" {bd. ft.}.

|REH . {92 0E) .

DRHy Valums & G,03E0800 =  (HEN"E . RE6T] .
vl Bawed o CEIG Yol = B.G4ZES38 = (OBH30 T30 .
ofy INEE Vilums o O.00014435 »  [OEHAE, 292085 .

apgar pine for Total Velums ([ouw,. ft.j,

and Tocal Volums

fea:. m.}
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Boggs Moamtaln Demumébeat Lon S8iate Forest

YOONG SROMTE §FUGAR FINE

Standurd WVolums Tablae
tocal Wolume fou. Fr.|

L

fal 191 = Tutal Hnig;'&l: [faak]
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v Potal Volums |ous Etef = Total '-'l:li!p!u in cubic: feet baesd on BRI and Total toes hedlght,
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Toung growth suger ploe ataddard volums bahls For total wolomme din cuble feak
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TOUNG GHOWTHE SU0GAN PINE

Aoggs Mauntadin Derponscration Fiske Fopesk

Ftandard Yolums Tahls *®

‘:h?l:ih:lllr ¥ CE.] ®%

OE# — = Total Halght {(Faut]

fin} 30 i 50 0 10 [ 80 100 110 120 130 140 150
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12 Ls BT 37 N 57 7 i

14 28 an 53 &7 L wi 13 E79
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Black Lline indicates range of data.

v standaed Volunm Takla developsd fees che Folloslng eguationr Voloms = O 000TEBTS *

A Gorlbper Pl £

Tabls CF.

Toung groswth sugar pinas
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YOG GROETH SIM=AR FIEE
Bogs Wountain PesonnrTarion Stare Foress

Standard ¥Volimss Tabis ®

Emribhwe lisd fla) **

[ = = Mumhey of 1§ foot logs -
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NOTEER .
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ie Tatsl Volims [jew, m,) = Potal volums I§ oubily smters bassd mn BN snd eebal cres helght ,

Table Cl2. Young goosth suger pins standard wolums tehle Eor Estsl voeluwss In eublo oDatarcs
baded op DER and Eobkal tews bLeight

E1-90



YOUNE GROWTH [OUELAS TIN
Aoogs Mountaln Demsnstratizn Btate Faroat

LOTAL VOLONT TABLES

ENGLISE METEIC
L Lag PallmaT
[i7:1: ] Bmalians BopibpneE Iot*Ll 1/4" LEH Emalianme
{in) Jevon fre+3)) (bd. fx.) | {bd. fE.) jem) | #wol im*1)
1a (& an a7 5 {1 5]
12 18 BE i 30 0. 52
la AT L4 114 35 0,74
18 11 143 Thi &0 1,01
ia i 184 A 45 Ladst
an o1 258 208 A 1.E3
b | (] 333 A0 13 <08
ad 13 [ ] §65 &a LT
28 1 v | 513 [ -1 1,09
2n 132 k35 (] Ta 1.0
ag 1h4 Ty Bl T5 njad
a2 178 Gog nes ia d.849
aa £ 0% A0RY L3 &5 L
N HICT | g Y LT [ L K.J9
g 2&h 144l 1544 E 421
an 197 Le%d (L 100 Held
| B i I1Ra% FO0E LIS i, 08

& Log Rulesi

Smg Lans TWIL (Pe®3) . = Totsl Voluns Im subile Pesl: [hsluden all sbesm apd bidnoh wand plus dpinge apf bark;
ancludes foliage and cocbs; Volume = BoGedTE4T *  (DAHST-ZTTTH)]

gepibsng (b, fL.) = Scribner board [ook wolumd bBaged oo DEH; Volums = O D8IGEEG = (DBHSZ.6E14T)

Ini Pl 14a% bl fe.) = Inbersablpssal 174 Lpeh bosrd Eoot volums based an D@L Voluws = @, 11800305 = (g, 65

Siva | Lanh TVOEL (=*17 = Total webime in pubdc peters bassd o GG Volome = 0.000236 * (00237700,

Table CI3. Looel Velums tobles Cor yoong growth Douglas-fir for Total Veluma [ow.. £E.),
Boriboat [bd. .l.t..!l, Internaticomal 1/4" (bd. £t.), &od Totsl Voloma {(ou. m:).

¥1-0



TOArNE GCROWTH DOUDOLAS FIA
Bogga Moontain Hesonstrstion 'Bbate Foresk

Stamidard Voluss Tabls @
Tobtad Voiume (mg. [8.] *=
oEE | = = Tutal Tmight [tast) §
iia} 30 an 50 L] T0 i 80 100 1140 130 130 40 150
Lo 1 | 11 13 IS 171 20
13 L] 13 15 18 P ] 24 27 P 3
14 i3 & 1h &3 5] 11 & L L i3 A%
14 15 20 29 24 L] i ij LL] 532 5 1l
18 (§1] FL | E L] 5 L] i} b7 1) I il L3 Th
20 1% 35 {2 | [ He B &9 T a2 11 =11
T P %0 57 &5 13 Bl L] 9] ({E ] 1%d
T4 e a1 (1) 16 §s EL k] 114 (3] 1 HEL ]
a1k &5 TE iE T o7 BT 138 138 140 158
8 4 Eh i Lin 121 133 Las 6 | 161 e
ap &3 a7 L1 j74] L3E 144 1 & T4 TEH P
33 123 137 T ] 1ER LY 105 I 2%
34 135 152 164 LB4 S0 d1n b & 28
i iel LAY 2 134 JU8 255 Pl
b | 187 g g F 4] 1] ] "]
A Aed J8q IG5 124
43 FLIL 161 A0 153
HOTES ;

Black Llioes fodlicabes ranga of dabhe.
B Gbapdard Wolume Tabliy dewsloped Pros the Pollowipg sgustlon: Yoluss = 0. 0054340 = [DEE™] .6 PEed)

e Yontal Valume Too,

Tabla 214,

bassd an DAN and

It i

= Total

voluee in oubloc feel baeed an OHH and Yatal Caes felahh .

Young growth fougles-fir etsodard voeloms tabhle

total trem height.

for totml wvolnese Ain ooblo fast

LI =0 g |

£1-2


http:**TotalVolume(cu.ft.)=

TOUIRE: SROWTH DOUGLAS

FIR

Hogge Moontsin Bescratratioa Erete Foreak

Standard Volmma Tabla

fictiboon (bd. fta) **

DBE _ — Total WHeight [(Tewt)

(in} | 30 [T 50 60 70 [T X 100 110 120 130 140 1540

1p 13 # i 35 i CE] [H

12 18 24 T 51 Ed 1 1 106 121

14 24 aa 33 1 A 185 La 143 164 La4

1 3 5% 7 a1 L1k 140 L&A 142 214 P11 200

1@ k5 87 9% 118 144 173 311 FIE 11 25

20 a1 114 L4 104 233 F ans 144 304 1F: 430

23 13% 103 224 i 120 174 AZ3 LLH 538 54l

24 147 e 769 ] 181 a4n had 376 (TH Tha i

26 25% 317 113 452 528 #a1L afi el 844 LEY

28 207 370 "1 A E12 T3] kLE BEE agé  Lomv

3 141 Az 515 §04 03 [EE #15  10d4 1137 1454

32 584 5k o 925|104 1171 fa3en 41a

34 Bl r4l 818  logp  1Iee | isg 1478 tedk

T (T TR T - S T s Ludes ] aesn 18

a8 ¥4 1154 13R1 0 14M 1671 EEE  J0a

an Ll W#EL  206R 2270

43 4 S - S | | S
WOTES ¢

Blackh llne Lodicates Fangs of datn.
i Bhardard Volune Tabls devwelopsd from the (ol lawing equat ien: Velums « O, 0008054 & jmEgg=3 _0TaLT)

*r Soriboer (b, = Getlibpner board Eook volume Seaed on 08H gnd total fres Feignt.

Tahles C18.

Toung growch Oouglas-fir
based on DBH and total tree haighi.

4 4%

(HT L, L1905}

standard wolusa cakis for Scribner board foot. wolums

o[-0



TOWG GROWTH DONIGTAS FIR
Eemrs Hobpealn D=mdnatial )by State Foreal

Ftamderd Volimsese Table *
Bbribnet |bds fL.) ®E

(i} Winms o to s 8 top =

in 1.0 LB 2.0 2.5 3.0 3.5 [N 4.5 5.0 5.5 B.0 (R 1.0 18 E.D

L L L2 ] (] ) LF HiAL] 24 B

1z L] Tl uH 114 fag ] 1S5% 1% Ll il ria

14 &7 3% 133 i 173 £37 #TE JAF Bk ta 118 57 L

1 L] fad e LTE Fab 218 1 1L age 11 I Tl 0% 174

1A %5 jas k! rh 743 780 314 T4R 1 i I iTh LT $4L 5T

) 154 2 ¥ it h L T 117 q91 438 218 = ;| 1 &Bih BEL

2z izl a7y ik ERT i1s 4ED A E LT W32 E74 115 18E

e 251 b3 a5 i L) qiw Sl ol BEY 3 1hY f-ap) B33

25 3 o 111 Lr e SRl E3h B30 743 74 B 5 Ea0 #33

ol INT 457 T Fil il ik THA UL LLA] LLF a4z g

38 §7% 138 se9 B33 17 178 EA1 B LEF 103 103k 1163

a2 LE L] 174 aay L Jrd] L Fd Lowd 1133 11ad 18 1p

ia T fed ad 9232 141 5 T1nE iFdd 1733 1384

A LER %1l L 108% LisH labd L334 114% 1498

an L W LB 15 E8 EXES 5 AN 1837 TRED
WoTES |

Nigck fine indicstes zange of data,
* ELandard Velime TiakHle dave]oped Team e ol lowimg aqoat e Voelimse = L.TI0AR12 = [DAE®] - 3BREE} & (HT Q_S84705 .
®# Gorlboier (bd, fE.l = Scribnet boapd tooh dolioe Bassd on QB and sidrcber of [E fook loge Yo & B® Lo

Table €1¢. Young growth Mooglae-fir standard wolime tablas for Scribnper board fool wolumss
bassd oo D and pusber =f 16 Fool loge to & & Lop,

L1739



TOUNGE GCROETH I:H:IIJ'I].T-IE IR
Broxrs Maontain Deponstcotioe Etabte Foreast

Standard VYolmme Table #
Iiitecnetidnal 1/4% [(bd. FL.) **

LEE Tocal Nulght  (Cast)

Lim ) 30 in 50 L1 10 B 80 lon 11a 120 130 140 154
io 23 E | L] ' LT il L ¥ ]
12 X e &l i 1 as 116 127 145 164
b | 43 Ell M 100 141 153 166 181 214 239
1& i3 ! 160 13 j5a 143 209 234 g 101 144
i 6 23 123 L1564 107 121 25T 293 330 EL) L 1P
x0 111 bE W) 1835 225 €4 108 A52 aa1 LT L 1%
&2 I73 ra] ] £83 113 LR 13 LI &3 E3 ke Bid
z4 70T pac B0 T 4z 483 T BQT (53] TG (]
25 291 354 1148 183 054 LFL ] wal Tl L 823
28 L V] i 551 (AT 116 pug Bie 2l {aae
3o 373 053 336 621 pi] nap ag: any (LR 1in2
32 544 L5 (N ] nai EXL] L 121l 1331
34 &S (3 B8l P20 ] Lion LE2w 1345 LueH
EK uag T 103m 1241 FIN3 1485 ladd
Im 1% J06E 1x04 343 [4NE 1811 L7y
40 Ldgg 163 pamd AL
iz ishy 111 1918 4115

HOTRE

Blach Lline Indlicstss zanges of dabs
i Afandacd Volum Table developsd Trom the folloWwing egmaticn Voloos = 000589978 & WEE™L.TAGETY & (RT=0 F38&N}
98 Tntacnational §/A% {hds fL.) = [obtarnetionel 174 inch boadd Usol voluns bawod oo 0B opd Eobal cree beight.

Tabls CL7T. Toung  grosth Douglas-fly stamdsrd wolums table for Internatisenal 1/4% béard ool walums
basad on DEE and total tree helight.

81-0


http:**International1/4"(bd.ft.)=

TOUNG  GROWTH DOUGLRD FIR
Barggn MaanGd it Dussaat it len Stéte Faorost

Standard  Volums Tahla *
Total Volums lco. m.) *%

DEE Total ileight {meters) -

em} 10 13 16 18 22 25 FT 11 T a7 A0 E 1E

CE 4,20 T .32 .3E .44 0,48 .55

10 f.28 .48 b.a4 4.51 | o.=a O.eT .78 i1.83 0,90

38 o, 46 (T T (.87 .71 [THTE] f_ad L.07 (IS {2t

A b, 05 1 58 f.71 .83 RTS 1.0 i) 1.4 1.46 1.50 111

45 0.5% (1 .85 1.03 1:31 1:33 R 163|178 1.1 2.08

14 .44 1.03 1.2 1.39 158 L.76 1.0 §.72 #.40 ] 1.66

55 1.320 T.43 1.3 .84 il 338 Foa F.70 a1 3.12

(1 I.39 .4 1.ea 7.14 £.30 361 .84 ¥:12 3,46 3,61 3:05

BS | .68 316 1Y 3.14 1.01 1,24 5,51 3.05 4:17 4.4

0 313 2.45 37T .00 1.41 3.73 {04 i 18 4.87 A4.58

15 7,38 F ) 311 §.47 183 41l 4:53 .59 E.23 B0

L X1 3.4k EFE 1 i, 26 4 8% | §,0% .04 5.4 &.23

&S .54 471 i 5.0% 5,34 ha0d b.dE fon

S0 .70 5,149 56T iy 33 fi. 81 s 1.50

s 4.8 4.68 B2l o T T i B B.10

1a0 FET] f_at B4 4.0

105 1,06 b.58 3.70 .83
WOFTRA |

Black lins isdicates rongs of data,

* srgpdard Yolomne Table developed From the following @gquat osic YWoleme = 00001010 = (OOOCL.&TS881 = 100, $R§d4di6

ee Paral Volume (@, m,) = Tobpl wolums 15 cubldc metecs based on DBRE amd total tree height .

Table CLBE. Toung grosth Douglas-fir standird wvelums Eabls Fop tetal veluss In eubilc motecs
bassd on OBW and totsl Eres belght.

61-0



CRNTON LIVE GQRE
Soqgs MWounbaln Dememetrel lan 235%e Torest

LOCAL VOLDWE TADLES

EROLISE METRIC
Uriligac ion FLiordacds® T 15 ll]tql.lir_n S ancls u_.'l:

Ry TVOL WVYDE SVOL BEH TYVoL WYL VL
[io) | jon. fE.] fias  EEL) feu, fE.} [om) fouw. m.) igt. m.} fow. )
3 | | i =] 1n .08 n_032 .02
] ¥ 1 1 15 S ik i -5
T -] k| 3 a0 k.20 M 13 IS
§ Ly 1 3 28 F. 35 | x| L
13 T1E 11 % an B.5n e Bl
13 ol 17 14 as (| B, 53 045
is 14 L] 20 in L. o .8l o.%d
17 L1 35 T a5 1,41 311 =8 1 1
18 {11 47 ie 50 1S 1A 45
21 1§ &1 AT -3 | ¥.31 1.688 1.43
3 L 1] T - ED .41 2.5) 1.7%
25 E1E 31 T3 E5 a8 2,92 Zed
a7 Ldn 11n i) TQ .17 b 85 b Y
23 LEe? 144 i ey} LI N 527 1. 18
31 LRE 171 (N na 2. T% 2.0 k]
33 | i 1] 1A% BE 8 4 B89 4,35
A5 i T Pae (N #0 I.E§ i _an 5 A3

* prilizacleon Standacds:

TVOL = Totsl Vilmwee:: wll Ftes oig bieneh wood plus scuEp and barky excluydges fellsge and poois:
Wiodume  (ede PEad = U,0487835 * (oes E AL61T1 ) Nobums [Gu. il o= 0.0001453 % (nEHSZ.41E1T)

wirdl, = feod Vblume: 4ll stews shd bransh wosil be & 0% top (10 em)) exciudes stupp, Dark, Pollege son roots
VolOme |cu. (E.) = O.@18F7108 % jEREF.GH06E)r WVoluee [ow. mi} = @.0000477 % [ORES, 4080 .

EWAL = Haw=lig Welieme: al) wood lpstde barx to = 89 (23 am) Uo@ fox amsgmencs -+ 8 Eo. (205 m) for ail rrem
11" 138 or| bk anid larger; ssdludes stump Eoliage and rools.
Volume (. Tt.] = O, QI08EN + FoRE*F.545%597: Volupe [ou. mad = Q0000524 & joekS2 - 54359) .

Table C19%. Canyon liwve o8k Iecal volume tables for Total Volumwe, Wood Volums. and
Baw-Llog Voless In bokh eabie feet Sod  dobin  sstets

0L~


http:Volume(cu.ft.)=
http:Volume(cu.ft.)=
http:Volume(cu.ft.)=

ELRTCH LIVE  OAR
Hogge Mountain Demonstratlion SLate Forest

Standard Voluna Table @#
Tatal Valoms fog. EL] oe

e Total Heiqght [(fest)
{im) 1d 20 30 [ &0 (1] 10 [ 1] 50 100 118

i V] 1 - 1 1 E 1 1

5 1 | 4 ] -

T i | [] 5 [

] L i i el 15

i | k| 11 13 15 2 5

13 11 15 14 &l 14 33

18 21 24 30 L1 1]

17 2 4 i3 Bl LT L1
1% 35 LK a0 i 18] fid
kg 53 L L L] L] 1o
23 (1] 75 Lis o | a7
25 L& 144 183
27 L d 1T L4
29 a8 134 P2
i1 LEQ 175 1490 244 217 ] £an
33 i F F{N ] #17 B JUE hd P -]
iy pd ] 247 2 & 283 FE R 112

WOTRES ;

Blaok linm indicatess ceoge of dats.
b Reardard Volurs Tilils devsloped Fios the Fdllosing sguallon; Walims = O 0FFESYT % (ORES2; 1453 * iNT™D, 3HUFR) .
¥ TYocal Voluos |os: Feil = all sces and branoh swocd plus stump and bark; exclodes feolisge and Toorm.

Tabim ©©34. Canyon live pak standard volpss Rablie for totsel wvolume in swhis fest
bassil on DEE and tobal Eres height.

FE)



CAMYON LIVE ORE
Bieggs MeunLhaln Domgnetraiion Fcate focest

Standard Velwhe Tabls =
Wopd Volume (ouw: f€,7 ®F

TRE Tres Helght [fmmi]

{in) | 30 20 30 10 30 [0 10 o B0 100 1190
3 o a a (| 1 1 1
5 N [ . i F 2 | 1
7 & k-, k| i [ | 5 5 L7
L] 3 ] [ 7 1] ¥ 11 10 1l
13 L] 7 L] i1 13 1] LY L7 LH 14

ia 4 i i3 id A 20 = l be | o 28
i - 14 1A s 24 28 11 34 11 19
17 iR | 2% i1 n 11 1. L] a2 58
ig L | i1 a2 L a8 -1 | 1] [ %1 HH ]
1 18 4T Bl &) T4 Ta Y a4
i3 ik e 15 & ai g 105 iy
A ni LR 1 Lan 11% LaT 115
27 | i 143 152 184
F§ 114 | Lled iy ] 1o
3L 133 143 165 LB A i 2237
33 183 173 191 JOg 215 91 256

| 15 188 il __ENE 257 ITh F A

MOTES 1
Black 1ine fedicabteas range of daka.
* Etapderd Valume Tabile developed From the followlng eguetlos) Wilus = G.00XA3FE * (DRE=2.303120 = (T 0.&blas)
*% Wood Volues (oo fo.] = &1) avem and branoh wood oo a 4% (10 cn) tep, excludes sbupp sfd hark;
axdlpdes follaos and cooca.

Thbhle ©31. Canyon live ook standard volume table fer wood woluwe In subdc fesk
banod oo DEH ond tokal tree height

(i



CANTON LIVE ORX

Booge Meobilalh Resepstratlon State Vorest

Standard Voluss Tabla =
Eaw=log Wolume . |cud, fu,) =F

DAl il‘ll I-EEI'. l!l_l!'.!
iim} 10 20 30 40 50 [ e i fi [T 100 118
3 i il ] ] 1 1 I

L] i i i 2 2 2 1

7 E J | i 4 5 5 -

] 3 I 5 £ 1 i ] i) i1

i1 § L # £l L L2 13 3 16 1]

13 i o ifi ] 1% 1 E] | i i i3

15 11 13 1i m 5| 2% T | 3

17 ¥ 17 1 1 ] 33 1Y il Al ]
ig iF b 5| £ iz 37 ] (] 51 LA &0
21 1 i3 AN 44 L] 5l 5] 1 L]
13 a2 an 1] kg (%] T 1E 83 80
25 Y] EE 14 (L ul g 107
27 ET 11 iy i 1ot 116 e
2% e | s 103 1id E.T] 135 §4s
31 L1 163 117 130 LT FEL] L
a3 12 114 133 148 L TF] 17 146
18 141 150 151 183 104 218

HOTES

Wlack line Lndicaces pangs of data,
* Standard Volume Table developed from the Followlng scualloon Wnloma: = B.003LESH * |EBHSX.DEZZT)

e Eaw=lon Walams (o,

fl.)

= gl wosd insldes Back to & 9 (23 oml

11% (@8 en) dbp and laroer; exclodes sturp follage end oot

Tawle O,

Canyon live oal standard wolnma fahls for

based on DEE and total tres haight,

bodr Pt pegnanta = 0 65 .

saw-log wvolusa

1.5 mh

in oubie fosb

THT™0 Y1 5%,
tor a1l feosaa

£T-D



CANTON LIVE ORE
Bagmd Mwinlsln Pemonelfdt lon State Forest

Standard Valums Tabls *#
Total Volums jeu, m, ) 20

[T . 5 Total Height 1llllt1' =

fom] = 0 0 13 13 LH 21 B i 30 33

10 0.82 _ 9.0  0.04  0.05  O.AS, .06 G.08

18 g.08 [CHoE ] o.v0  o.31 b1y o180 .13

20 4,34 n,1% .26  h.2a 0.8

28 617, Muar | ces3s 0.3 an D.46 G40 0.5

30 Gike 035 | 0,43 030 bise  boer | obusT o eum e Bl

as 0i38 p.e8. | m.60 0O 0.7 0.8 Ley 13

(L p.6% | 0.90 w93 - 108 1.35% k25 0 1.4 | LA e

as n.id  1.03 D20 L35 1.8 Tt S V- T A 1,93 2.0%

50 .38 1,30 S 1.6 186 201 2.8 | 19 240 s

58 L.89 LB5 2.3 247 245 | 23 a3l

6o L9z 2 P18 §ep 308 | 99 s M

a5 3.2 3,54 i.79 .01 i1 .47

70 166 | 3 LT 68 SN

15 a.03 | 4 i.48 3,98 5,08

8o a.kd ) CHE TR 5L S

as 5,08 §.800  6.2% E.TA Nt 4sT 7,94

50 P CTR  § SR 1+ S T | P P P
HOTES ¢

Black Iiowm Andicstes saoge of dats.
* Frandard Volusm Table deévelopod Erom the followiomd equatisal Volums = O.HHH3S 7 (pEE~2. 06670 = pET 0. 8400 -
#r Teupal Moluss (o, mi) = all &fem sfd braneh wood plus stump wod Burk: sxcivdées follage and coors

Table C23: Canyon Live cak wstandard wolums tsble for btotal volums tn oobio metscs
casad on DBY and boEal Eres halght.

vi-0



Bosis Hoirtdln Semichel ral ko SEatw Fotauh

CANYOHN LIVE OAK

Standard Wolime Takls *
Mood slisme (oo, &)

OEE Tred Hl&ﬂt |meters )
om ] 3 L3 » 12 15 18 Il a4 21 im 313
La b0l .02 Q.02 0.03 G.03 b.04 .04
L5 j.0¥ [-0.08 . Qi 0. 07 i1 (R L g.1p
ia .06 .09 d.11 o.14 B.1E L. l8 G20 0.3
33 ooan .18 2.19 023 .27 G a0 0,33 0. 3€ 0.1
g .14 0.5 a_x¥ 0.33 o441 (I L 0,50 0. A% 0., %% (6 K
33 f.2a vaad a4 050 .50 .65 S F I 4.7 & 0.
40 [ e [T .68 0. 18 L.BH 087 1.:0& [ 1 L2
s 0.56 | O.g% 1,03 1,13 Lo 1.38 150 1,6k 1.7%
54 0. a.ag 1:L3 1.1 .41 L.&3 e | | 1-38 i3 i 18
53 }.13 141 i.63 .83 .03 121 I L .58 472
8a 143 1.%%F 188 I8 T.ah & 2093 i Y 133
L1 &34 i.8% I, 3,d% 1.2 i. 1e 4.00
TD 31T | 3,14 ¥.53 - L ] §. 16 115 L
TE .32 3. T4 = 1A 151 1% a2 1.59
B N HE .44 L E.de h.6% B b L]
L 4 A0 .89 5.5 .02 50 b Wi Tadl
L .10 E. 30 &.07 143 7.5%4 B.ah
HOTRS:
Black 1ine indicates raoges of dats.

* g gndard Volpoe Table developad Erom Che tellawlig equatlons Volums = 00000275 * |[DESTZ.I02L2) = (UF=0-63108)
¢ Wood Veleme e i) = sll srem shd Deansh woesd Lo L0 es (4" cop, exeludes stimgy and bBark) anelodes

folisge and rooCs.

fable C24. Canyon Llws

Basad aa AN and total Lres height

pak sgtandiard volums Tabls fer weod wolums in ooblo ssliees

£T-0



CANYON LIVE ORK
Rogogs Maon® g ln Peananetrableny Ecata Forest

Seandard Volums ¥Yabla #
Law—log Yolime |Fo. m.| 20

[T Trem laight (netazs) =

{om) k] ] 5 12 15 iR i T4 a7 an 13
Y] 1. 01 0,032 0.0z .03 RIE] .04 b. o

15 o8 B0 .08 .ot o, i i.au .10

Ta .o G.07 i, 10 013 oo ld 0,17 D.1% g,

25 .08 B.11 .15 0.14 - .24 .30 v B & | L T

39 .l B. LK i, a3 i, 48 4,11 .M 0.k a. ki b.51 4.z

as R b:23 HEE] 034 CRET .53 0.60 | 0.3 4.1 o.nn

ia .30 fidl f.51 ([ = 0,70 0.E0 .60 [ b 1,16

i5 B, 48 .52 0,45 Q.4 {40 1.0 % 5 | [ 1.4% L
50 Bad7 {65 g 0.87 I ) 1.27 L %1 1okl 5.01
55 0.7 .99 i.14 137 1.5 1573 1 .88 F L] X3
] i.n4 1,18 TLF L. o4 1.85 .ok o 2.45 265
ES 1.&7 T.93 218 243 LR .90 1.11
T4 § a4 226 e 1 | 3,38 363
15 Fok .39 7.9 .31
[T 784 1.1 .47 i3
BE .03 A.38 162 ¥, 25 CET LR £:47
$0 1.1 4230 AT 5.15 5.11 &.16

HOTES :

Blank Iine Indicates Tanges of daks

* Spandard Volums Taple doveloped frdam the [ollesing aqualieni Volums = 0,0000338 = [ZHI=2.URF29% = (HT Q. VELA0H

=8 Faw-log Volume lod, m) = 811 wewod lHelde Sark te 2 2) o= (3°) top for segments * 1.9 = B I .| .far dll bress
IH om [11%) dilhy end laceers Exdigdes stomp Eolfage anil roole.

Tabklw EF5. ﬂ.ll'l.“'ﬁll'l- Ilve @ak eptandird veliums Cahils Fog i-l-"“" Falume LB pubile SelEes
basod on EBE and Eotal Etres height

92-2



BLACH OAK

Boggs Hopnealn Peeonstoation Staie FOreas

LocAl VOLOME  FALLES

ENGLISE
Miiliagarion Standarde®

GRE TVDL WVOL EVOL
(im] fem. Eg.J [, £} e, #k.]

3 1 ! i

5 3 F ) F

7 1 i i

¥ i3 L] &
1L 1§ i3 1d
b | 11 s L
15 31 7 25
Ly 50 17 11
1% &4 T LE
21 B B0 -1
T3 13 15 e
25 11 a2 &0
27 14t 1L1 w
8 LEE 137 113
31 1 183 131
3y 223 1808 i |
35 Fa} <09 173

® Onilisaiien @Htendards:

TWOL

Tabls
Saw=1

= Total Yolumer wll etom and boaoch saod plis sommp and Bark) exoludes follage end roozs:

Valums {ous o ms)d = D.0003730 * [OEE*Z.260]13).
Wil = Wood Wolome: all stam and braneh weed o & 4* Aop (40 &n) @ excludes stupg, ‘Bark, lollege apd roots
Volume (&ue L) = D 0IRRETT * [EENSE 410050
EWIL = Raw-log ¥Yolums: &1 wosd inside bark te s 9% [23 onf top [of eegmepie > B ft. (35w} Tor all cres

Wilume Lo

i |

= [LoOTEEdE] " JODETE. 2EB13))

HETRIC
UElligat han Stapdapess
oan TYoL WVoL BVOL
fem] fouw. m.} fmu. m.) {ow. m.}
18 .08 TRTE] a.03
is 13 n.68 AL
0 -1 | I .16
25 o.u1 .27 0.
1} 061 (B | a4l
35 B.B7 I, &2 T
ig L.1d o.8% o.7%
s 1.54 1.13 1.1
80 1.8 1:46 1.3F
55 A L 1.84 184
L] e ] ] .11 [P & ]
£1 &:55 7. 78 i 1
T 4,20 1] T.8d
8 4.9 3,90 L
a0 B.EE 485 g 1|
a5 st 5.87 1.4
91 r.4g §.0% 5.83

Velume {cu.

) = ND0R1LAT *

Li® (28 aml dih and largess exoludes. styep (allige and soots.

Vo Tunss  {o,

Lat-d Blaok ook looal wolums tables For Totsl Voluma,
i beath ecubie faat and sublc metETi.

By Valuss

[ =4 |

= L,051pET4 *

|IRHE™Z 28060

Vellume Lod. il

= T.ERE) T3a"

Wood Yelums, and

THEE* T 41445}

(OHE . FAQET) 4

LT0


http:Volume(cu.ft.)=
http:Volume(cu.ft.)=

BLACK “DAK

Bogye Mountats Demmmatrdtion $Lils Forest

Standard Voluma Tables *#
Futal Vielime . FL.) #=

bt Tatal Nmight (Feat]
iim) 10 20 30 a0 = & il 70 i 0 100 110 10

3 ] i i 2 ] 1

5 1 3 [ i 5 8 /

7 3 [ 3 i § 11 13 1%

3 3 & (] 12 20 21 25

11 s a L3 16 £ 24 27 11 35

13 & ¥ i 23 77 L1 14 a1 i

18 £5 21 2B 34 0 &6 57 58

17 1 76 14 i3 9 47 &4 13 8

19 22 12 1 | s &0 [ 18 &b s

21 1t a9 &0 10 il 42 Lid 12 123 133
23 4 57 €y 82 a4 19 118 13l 143 155
25 £ B ai {08 1 141 151 L 178
27 1l 107 [FL 141 156 171 187 02
19 §oF 171 133 158 11e 191 ] 21 139
a1 11% 135 156 178 19 1R 238 EET
33 121 158 173 16 210 T4 162 284
as 191 216 1 265 283 313
37 P 2 2éd 201 a1 34

WOTES :
Blacgk 1lne Lodidscas rangas of dats .

o Segndard Volums Table develogped From (e Dol leslog sguaciond Valoms = 0.00%8Ta0 @
"% Totnl Volume (ods f€.F = all #6em aed hyanen wsod plos oTump and Bark) secjiudas tal lagu and romia,

Tabile <37,

Bluck okk stapdscd volums tables for total wvolume in ocubio fast
basad on DEl snd total Ttres bmighe.

{BBEH=LeTRELT &

LR =0 . BT ERZ) &

BT~


http:(cu.ft.)

BLACE ORE

Hoggs Movsbain Deamnskesl lon SLate Fotvesl

Standard Volums Tabls
W Wil Lema o PO A

DLl Tras HIL’EI‘H’. {Fmat)
{im} in 20 R L S0 &0 0 [ 5] 20 i1op iie iig
3 i 1 1 | =
| L | ) -] (]
T i | 1 4 K 11
] 2 L] £ - L& 17 20
11 2 3 H 17 21 L] £8
13 1 1 1n ] 21 iz i7
1% 1] 14 | 35 §] is
& 14 1E B i3 50 =T BE
19 14 an da ¥ | ED 54 @
21 23 — 1" | &2 T ¥ " (RIE 11
b | 27 L] b #3 % my 1) 13z
4| L3 L% L 10 11n IZ% 134 153
7 TR 4 16% 134 141 157 1™
29 Tz LR (i 123 141 158 |  Air 145
21 &l Tl 118 138 {8113 1B L%A 218
33 H0 Al 132 153 LTS b Fan 244
335 (L] 163 j1-F] 210 741 Pl
37 158 184 JEZ 3% Z8E 404
NOTES
Hlaock line indioates Tange of dakts,
# ZLandard Voluss Table daveloped Feam the (ol losleg smisticn: Volume = Qo0RE3AT ¢ DEETLFOBAJLTY = WHTY1-13505) .

in mead Volbme fioe, Feo| = &Ll stemosnd Franel eood Eeos A% Lep (LU=

Tabla C2E. Black oak etandard wvolumm table for wood wolums En

agmd on BN sl Eetal Lees helght,

sxclimiens S2ump,

cubio fest

bark, Follage ahd foate.

6T



BLACK QLK
Bhepgs Mpumba lh lesonstfstion fiate Forsst

Standsrd Valums Tahls *#

Bauelog Volims jep. Fro) - #=

[T Trea Nelgbt (fast)
tan) 1B 0 0 ia 0 50 70 a0 0 ioo iin 120
| a i i | 1 3

- 1 | 2 1 3 1 5

7 L : 4 s 3 [ i i

L] i L] -] T E) 11 13 LS 17

1l &£ 5 H i 13 1E 18 I3 24

13 3 1 1a L 11 21 25 28 L L]

18 (] (¥ In i T 31 36 i1

17 11 16 23 31 i3 35 44 0 =13

iy 14 18 i I 33 a0 L1 L El LB

71 X3 X1 a% i a5 & LF o ] Lk
i3 27 i1 4% L L] &35 T4 & p.L ! k03 113
I5 g2 A2 bl L] BE &l oM 111 134
B9 &N i L w1 114 123 136 148
ze BT a2 34 Lia 138 138 I 153 1A%
31 VE 4l LIS L2a 138 ah 371 187
33 HA plr} (58] 137 LA&S 172 194 aia
as 132 L5 11 ial 210 2510
37 145 LEh 184 208 11 251

HOTHEE

Blaok Lina Indiostos range of dOsbs:

* Srandard Veilumm TFalkle develdped [eam Ghe Follewlng equal len: Yolums = 0.0030666 = (D841 &94021 ¢ IR~ 1.03048) .

18 Faw=lpg Velbme (o, ff.) = &1 wasd tmalde ek ta-os 90 (21 =) btep for segmerts > 8 Fx, 2.8 mb for o oall Seeew
Ii™ (38 emd dbk and Iacgerc; escludes stump fdllage sad coots

Table CEP. Black ocak estandard wvolopme table for sas-log volumms in ouvhic fest
bassd on DEA and toral Erss  helghe.

0E-2



BLACK (AR

Bagys Meuitdle Damonstral lon State Forsal

Standard WVoluvms Table

Totil Yaliame

oo, mi.] e

Tl Total Uaight [skeats) :
(om} 3 ¥ 13 15 18 =1 7% 27 0 (K] is
10 0,02 0. g (] 1T 0,30 kR
15 0. 08 I_ 0.0y ﬂ.]g s 1E i.x0 a:.a23 = 0
a6 (= B.la .20 026 U.E .30 0,49 0. B0
25 8] jn B .28 .38 b.47 0 35 0. &4 ﬂ-'_.l? [}
14 0.198 037 1§48 I.5% L. Ed 0T 0.87 0. 34 )
as 0.1% 0. 3& W52 ;87 (HRCE a4yl 1.12 1.7 1.41
an 0.4y o, B4 [ | .03 ladd 1.40 14549 e
45 a.54 @.78 1.02 I-d6 1.48 1=71 l.ad Ly 1L Z.37
$0 A.6% (| 1.22 | L.Bl Led T &L 04 2.1 2.%7 i L |
L 1.10 1,07 e i.08 2.3 22T ¥.03 ¥.33 3.6 §.92
(4] 1.2% LiBE Z.01 .41 - i | 313 c B 3.1a a.13 4,54
£S5 P 2.31 ) L M 1.58 .09 a4 4 4.8 - L
Th 2.k 1 b 3. 08 4.0k 4,53 ‘ i.5d .43 % .88
15 2% 1% A3 | 4550 5,07 BE8 ] 6.0 ELkd
' X 3:30 3.90 A, 40 2.0 1L ] .21 .00 T3
L] ¥.h% 4,313 .5 5.4 l&?__ h.B% a2 H.1%5
an Bad? =14 B HY 139 8.0 9
25 .44 .1 154 H.3l 3.0 @ a2
HOTHE
Hlaok linas ipdicates mange of dats.
* Brandard Yiluew Tabla developid from the Eoliowing equstion: Yelume = 0000 TES » |DRE~E.ETREL) * (HT=DL9E&53).

% Papal Voluss (mg. omaf o= 811 stem andd Brenel eodd pluds ptump end bark] exoluded ol lagm sml toobs.

Tabla C30.

Blook cak standerd walums tahle for totel voluns 1o sublc metars
bomad on [(BH sand tétal Eres halght.

1£-2



HLACK OAK
Ragys Mountaln Uemppetdsllen Stals Foros

Standard WVolume Tabls #
Wead- Yolums (Eo. wm, ] %@

[ oadl ____ Tres Height {weters) = ———
{omj 3 [ 5 _13 LN 18 1 T4 PR ET] 33 T3
10 0.01 0,63 0.04 AT .87 T
1% 0.0F | 0.1u% i_od (IS N (PN | (18 ha2h
17 P T il [ I 3.21 B s B-249
1% fl.0% .07 (1% ] [ 1 2] (L] B30 LY LT
31 LT 0.0 itd 019 0,24 G 0,38 TR aA
3 0% T fi.18 [ B | 0.24 .35 042 .48 g.45
25 [ ¥ BT 028 0,33 40 o, 41 TR 0ha
27 B.13 8.1 0,38 0.3 bl 0. B4 .53 [ L s
-1 .45 B.E3 B, 43 0.5 0,61 f.71 b, 62 .3
11 0.3 P 14 0,47 0.58 0,69 080 ool 1:8%. Lald i.d1
i3 d.2s LT 6,52 815 0.1 .88 Lo0T 1.14 Lok Lodd
35 2. 45 0.5 71 0,84 0,84 .12 1.2 1.1 1,55
37 e i, 78 - bt p B 4 .34 1.4 470
g 0.8 0,85 1.01 IL10 134 T N 1. 8%
41 o.1% .9k 1.1@ 1.8 1.8 188 1.0 2.03
i3 o.8% .8 1.1 L ] .54 s 1 .99 4,20
il 1.08 1,50 1,71 Y93 Z:18 3237
&7 1.38 1.8} L i 2. 2.1 2.5
WOTEE

Bléck lipe Qbdlesias raoge of data, : _
% Btandsrd Volone Table developsd From Chs Pollusling eguation: Yoloee » O 0000670 * [DEHA),EBERL) * JATSL1.01338%)
*% Wood Yalume fuu, mel =all atom and branch sosd to & Miiom top (49 ¢ socclisdes  stung, Harl, Tollage and toots,

Table 31, Black ok stendard wolums table for wood woluss in cublo mebtars
basad on DEEH wnd bres beight.

[ASpre



BLACE

DR
Bagoge Muantais Deisdoatrdllon Stete Foreat

dtandard Velunms Tabls

Haw=log Yolume [ocu. m.| *®

T Troas Hai mekain) _ o _

fem 5 ] ] 13 13 14 21 _a'_l i an 33 JE

16 a.o Q.02 n.04 .08 o.neg .08

15 0.0 o.0h a.o7d .10 a.13 .18 .18

29 (S G.0H 0.1 U1k 0.21 0.2% B.29 3,54

25 0. 0% Q.13 u.1® 0.y 0530 .36 MPLE 5 0 .55

38 a.08 0.16 0.24 033 4.4 054 G.58 67 0.6

15 He iR .21 0.11 [N £ 0.%3 0.&4 B_JE G.ad F.08

im . 2E .30 053 8T 0.l 0. %5 (9815 ] LRy

45 a.dl .28 .65 0, ez 0.9% 1.1E g L.5a B T

LX) a. i {1 [ I I .97 1240 1.38 L5 1.-74 F.00

55 kb7 .93 gy 1 1.30 .82 L.g3 .11 2.5 & .60 s L

&0 .18 1,5 133 1260 1.608 218 Fan 1 3514 <0 W

a5 1.1 152 1.54 P16 2.48 .00 }.12 3.4 2T

Ta 1,73 T .49 2Rl . 1.54 L 5 4,24

T8 104 2«34 z. 15 p T 1 %57 350 ] 4.29 4.0

i 2.18 2.6k 3.0 e | BL5H + 44 -1 o

LE . L .89 I 1] Y88 L 4.4] 3,43 .04

80 3.7 f. 30 4,28 - T B.9E =55

5 4,10 0.Th 533 591 o 56 1,16
HOTHS:

Biack llrmm lodleskbss rangs of dats

# Standard Voluoe Table developod from the followlng eguaiion: Yolums = . 830000080 & ((ma~] 694023 = [HT*1.03040%)

8 Say-log Yolums led. m.] = 811 duod Lialds Bark Lo & F3 s (9% top for segments = 2.% m /(8 Fr.) far all brdms
28 em (1170 dbh snd largerp sxdiodes scusp Loliage and ooobs.

Table C32. Black sak standsrd voluma Rables forF saw-log wolume in oubic motacs
Basad on OBE and cotal tres helght .

EE-D



PACIFIT HADROWE

Bagge Mountabn Cdmanateatlimn Stace Foresc

LOCAL WOLUME TABLEY

EWGLISH METHIC
Uiilizat bon Standacis® REdlE&ar Ly Sl atska s

[T] TVvOL | WvoL | BVOL bsH TVOL WVOL BVOL
!I.I'I-I fea,. FE.) fom.  EE.} [ !t.'i_ iﬂl |-n1.1 i) fesd.. W) &, Wl
3 ) ] =] ] g .03 .03

5 : i 2 | 15 Ball B.0B 1,08

7 i ] ] -] b.u2 . L& .11

L] 11 L] i a5 [ B.Z9% 0.0
1L 1% b ie an (-t [ .34
13 5 21 15 25 (£ B, &8 0,81
id 3 m T a0 1ita =% 1] L |
17 L]} il i I 15 L@ 2% 1.0k
1% 2 - 1| LE] Ad (L L_&RB 1. 4%
a1 (L m a1 55 Fg ] 2.11 LTk
a3 a BH 13 Y] .93 - b el i
5 118 109 a2 L3 1,54 3.2 g1k
E? 343 132 113 ] 127 1.495 1.0
2 168 159 | K 15 4,87 q.70 4,08
31 197 LA 1E4 Bo 5205 2.59 {87
3% ey ] FL L 95 ns B Y &8 LW b
35 263 56 233 a0 T 85 T.41 Tl

* feillzxavlien Neandarde:

TYOL & Total Yolused all abem aod Beaneh socd plas abunp and bark) mwtlodes fellége end reots.
Walume (g, fe ) = D 0883740 = jEAHSF.IENE1)E Vilouse few. &) D 00a 1822 & giugi=y, JENiL) .

WOLE = Wood Weluwa: @l] ‘sr&m and Bfatish wond Lo & . e Lo JER em] § o exg lUdas BT wnp, Hark. [ollags and oo
Voliume (oo Fes] = B 031035084 * (DBA*Z. 5165 Yoluwe |gud m.) = 010000827 % (DEW*E-SISEE])

IR0 = Zaw=lisg Vel all whesl insiele kaik 'ts & 8 (F) =) Sep Put segrents 2 0 P, A2.% =) For all Lees
L= (28 em] dbh sna Largery spelsdes arump follage dngd ropes,
Molime fed, Feo) & DoDI4I0LT & (RBHE~20000R) i Vilwee fous me ) o= 00000350 # (GEHSZ.TZE90) .

Table C3N.  Pacifie sadecoa locel veluss tableas far Tobal Wolusa, Wood Voloma, and
Baw-lag Weluma In both mnbio feet oand oubioc wetars.

¥Et-O


http:(cu.ft.)=
http:(cu.ft.)=

PACIFIC HRDNONK
Boggd Mountalm Demon@l val Len SGals Fepaat

Ebamdard Voluss Tahis

Tobal Volums [ou. EFoz)

Bikck Llips Qpdicates range of debs.

* Sramdacd Volyms Table doweloped foom the tollowing sgualfon: Molume = G.008TZ00 = (0061 .BEeed) & (REFR.SEILT)
8 Total Wolume-[od, Thel = all Gtem did braroh wood plum stump end barky excivdes folisge and oot

Tabis ©34.

bassd op GBE ood Eobel Tres halght.

Faoifio madrooe strndarcd values tabls CoF Eofal volwsma in oubis fast

oeH Yobtal EiiEEI. !fﬂlt}
fimj ig [T 10 &0 50 ] T0 ] ET] i6d 110
5 g | 1 i i F]
£ { ] 3 E] ] z £
T z 3 5 (R ] ] 11 i
1] * T H 1B X I 15 17 1% Fir
il i B I? 1% LB 7] LT ] 31 k|
13 11 i l 26 0 a4 14 LE] 4]
18 14 T it 13 A% 85 50 1) &3
17 18 2 % 42 4% 5§ B4 11 H
19 b EES . i1 60 69 W] ¥
21 54 50 ¥ T3 LI T 1L ii5 L34
23 17 &0 £ B 1] 112 134 i) 148
25 i (] L 11§ Lo 145 1Ed Lia
x| 44 LLE (K1 Ll 158 i #4 2
| 239 113 133 153 iti FLE FIE] 294
ROTEE:

SE-D



PACIFIC HRODEROHE
Boggs Mounlsln Dempiatrabliy Stace Forest

Ftandsrd Voloms Table *
Mood Volame low. fe,l =@

DEE Trea lsight (fest)
13n) 18 Z0 ig [T ET] £0 T (1] L] 1g0 1ia
3 a | n i 1 i
-] | 1 1 i 3 i 5
7 i i 1 § ft T W 10
] & L & H 1e] I 14 14 it 14
11 3 ] 18 21 :| o] 18 1l
13 ] 3] Al i L] 41
15 i) 13 33 43 e 1
1T k¥ Ly ad 57 H5 T3
is L =3 L Tl 11 6 11
i3 L] 15 I n i L1 1d1
3 TE A1 Loy 1L 131 145
25 Al A 12 13§ L34 111
a7 Ha 10y 123 Ty [1-1¢] L Lol
| a8 i LA 14% 1% 184 2R FiH
HOTES

Hlack lins indisstas Tangs of data.

# Srandard Woinme Tobile develpped Foom the Tollowlie sguaklop: Yolums = O.00J422082 = (DIim 185290
#% Wood Valumss fem. fE.] = all stew Gmd branoh wood te s A% L0 onl Uepi-excivdes nbomp, Bark;

Table 035, Pacific madrons standard wvoluss Lables for wood +volume In oubls Cest
hassd en URH and bozal Trew balght,

(LK i L 1
Follage ard codsts

9E-0



FRCIFIC MWAOAOWE
Bagys Hoyntals Bespracrailes Bbils Faresl

Standard Velume Table =
oyw= Ly W Lume g FiL, ) BE

nBe Tres Hal ihh fFmwl ]
{in} 10 _2u an 40 50 &40 T L 20 T 1iam
3 1] 0 ] | 1]
-] ] (] L H 3 | 3
7 ] 1 & 3 5 il L] 11
] ] 1 3 1 1 14 13 17 21
11 L 2 L 1 11 i5 i% | 24 30 ig
13 i & i 14 Fen) iw 33 1 1%
18 i El 13 ] b 34 13 ¥ &4
17 ! Lo 1& Fa a3 L ad LY a1
is ] iz 20 1% L] 53 BT & L)
= 5 i1 L] ah §3a &l a0 Yt 1Y 144
23 | 28 il 57 E 95 116 Laa Lie
a5 Ly il bh 37 LLn L1k 1E3 Lud
77 ] 6 100 LE? I6 188 174
I_:i- £ =1 1i4 L45 170 314 354
HOFRN:

Black Liga fodicsces rangs of datoe,

Y Ztandard Valusm Toble developsd Foos blee Tollise iy edueblon: Walowse = 0,0001304 * (DRA=T.B345%) * (HT™1.VEEER).

"0 Sawslog Vo o leuw, fL. ) = all wood lnojde barfl bo g 3% (23 om) top Eof segments ¥ B £, [E.5 Al fof a1l Crees
1* 38 oml dibh and largery mxelisites dbanp, TDHH-‘_}F wnd foabe.

Toable 3. Faclifio medrons standard woloms tobla for saw-log voluma Is cobie fook
kassd on DOH and total Trea halght.

LEXD



PRECIFIC HADROWE
Bogye Houptoln DsmporstraC e 3Tafn Furest

Ftandard Valums Tahle
Toal Yolume [oo. m.j, *%

DR = - Total Holght [(metars)
{om} 3 [ % 1 15 18 21 24 27 30 13
Lo .07 | 0,03 NE 0.06 a.08
L8 fB_ia 0.07 .10 0.13 g1k g1 0.2
zn o.08 T 317 .23 .38 a9 8,37 d.a2
23 i1 i1 1 0.34  d.42 | &.d B.57 064 0.t
0 3.4 T B.5¢ o.48 d,% a.4% CR T T 1.00 .10
45 b3 .40 .64 0.7 042 10§ T.20° | 1.32 Y 1
L] B.ad 0,63 .82 1 .80 1.18 1.36 154 1.7} 1.80
is .55 .14 .03 S l.48 L L.a 2.13 LT
50 b7 056 1.25 1.5 1.80 246 .54 1.85
55 1.15 I.49 _ 215 zoay 3.18 a4n 301
ga i 4% £, 314 Y] F. 00 427 1. 64 ¥.01 .37
65 1.93 .49 $.05 3.31 .04 4.3 RS 5.0
70 745 .97 3.07 4-17 ¥ i 5, 34 B.2
74 4,25 1.3 il (B 5] ) E.00 6. 82
HOTES :
Black 1ine Indicatas wenge of Hats,

i gtandard Valume Table developed from the fallowlng stuations Volume = 0. O00HES = (DEE]EEEEH)

& Patal Malume (ew, &0 = all stee ard Bransh sodd plus stums snd beackf exeliies Fpllaige and mombs,

Tabla

£17

Paziflc madrona wstandard wolims tabls for tobal volsms An
bespad on DIEN and tobal tres halght.

cubie oubars

IR 90 .

BE-D



PACIFIC MHADAOHE
Boagme Hountdblhn Doenenatodt Ly BLate Fopel

Standard Voluwwe Takls @
Wooad Vo liiwm Jew, w,) ==

LhE Tras Holght (meters)

{om) 3 i ¥ 12 15 i 71 74 27 an 3
10 T R 0.03 .04 o, BE

18 0.0 0.a% 0. 107 .10 B2 .15 b4

20 o .08 i, 13 0.3t i3 B 38 Boal 8.3

25 0,08 F.13 i 20 0226 0233 | ouodd 0.4 0.55 63

50 o.o8 i1 0,58 U.38 .4y [T [T ] b 0.e% 0.as

38 025 .98 0,53 f.k% i, 0.2 1.086 .80 1i44

a0 .32 L .66 .84 102 24 1.0 158 174

4 T .62 .84 106 L. {,50 1.73 1.498 L]

50 0.8% b TH 107 1.35 §.583 LoWs Aoy L 2ok%

85 .93 1.3 1.56 |_L.63 PR D 700 324 330
&0 {.08 {.48 1.8l ¥4 R T 1.0k 144 484 .25
i }. T2 Z:16 7.6l 304 £ §.02 i.4a 4.3
70 750 204 1.57 da1 L § 5,76
EE £.0E 3.47 4.0 4.%0 5,33 £ Y .51
HOTRE

ladk Tine indicstes wangs oFf decs,
* grandard Woldsm Takle develdped from the felloding squition: Volums = D.ODOO3SE® (DEH~L.95Z95) = (WP~LI03501)
wh Wood Volame Lo, m.] = =ll atem and Brengh wedd ke a 10 == {4%) bepr exdludos stump, Hegk, folluge and feats,

Tabla C3I8, Paolflpg medrons standacd voloms Cabhla Ffar wood woalpme In cubls Gebsacs
based on DA and total tres helght,

6E-2



PACIFIC: MADRONE
Bogge Mayuntain Pamhsifation Stoate Focsel

frandard Veluwwss Fable *#
Baw-lag Wolame [ég, m) **

an Tras lisight (fast)

fom) 3 & 9 iz 18 1 21 24 27 10 31
10 R om0 1,07 D.03 .00

15 .1 o.02 b.or .06 Q.0 .13 8.1

20 0.6l .03 0,07 .11 9.1% 0.7 0.ie g

248 0.01 o.08 i.18 0.18 0.74 0,33 044 0,85 0. ED

3 a.0F 0.0 B.14 T E] T 0,47 a,81 B.71 0.5 L.15

35 o.08 .10 . 30 0,43 .62 .81 1,03 | 1.28 182

a0 0.41 B33 I, 38 059 0,78 1.04 R L.&] 1.95

as o414 0.39 b.ab .7 0. 9% l.29 1.61 .00 Al

5 L i i, 5E | [ 1ilw T.56 187 | 2:43 293

15 0.42 f.6% ¥R 1,41 L.es [ 2,35 2.90 1.4z .13
60 0.49 3 -] 1,66 .18 1.6 140 d.09 .04
&5 f. 1.39 Lo £.52 3.20 1.9 4.0 3.el
10 1.&0 R 7.88 ) BB 4.5 5,43 .43
18 1.8 .50 3.2 1.15 §i13 &iln 1.38

HOTES -

Bleck lina ipndicates zangs #f data.

# Spandard Udlums Talils devaloped from khe [olloding eguation: Valome = 00000055 * [DEH™1-8F4531 % [HT* 1. I66E6)

# gaw gy Volume fome mud = all wosd Anklde Hark bo o 37 om (") Lop Tel begumats >0 2.5°= (B FLy) Fol all ressi
L1* (28 em) dbh and laggan; excliodes starp follsge and. roocs,

Tabhla C30. Facifie madrons standssd veluss table for maw-log woloms La sibkle Cest
bawsd on DB aod ktotal Eres helight.
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APPENDIX D

Summary of Sample Tree Data



PONDEROSA PINE

Total Smalians Scribners Int'l 1/4"
Tree Dbhob Height Voluma Volume Volume
Numbezx {inches) {feat) {cg., f£t.) {(bd. f£.) {bd, ft.)

1 22.0 118, 7 76.83 310.30 343,49

g% 28,0 130.6 167.34 851.21 923.07
3 16.9 83.0 40.45 136,98 164.76

4 li252 7255 20.85 56.00 66.00

3 15.4 99.1 42.40 166.00 192.00

6 22 128.3 130.77 632.37 694.75

7 17.3 92.8 56.59 263.00 297.00

g 22.8 124.7 117.93 638,00 702.00
10 23,6 106.0 98.38 471.34 52139
11 12.6 86.6 23.66 56.00 66.00
12 1252 82.3 18.43 29.52 30.46
13 23 . 97.8 75.54 308.24 344.52
14 25.6 109.6 107.83 520.89 573.88
&5 16.5 79.4 48.32 184.36 214.35
16 28.0 12047 143.51 731.47 791.86
17 33.9 121.7 259.91 1558.32 1654.51
18 29.1 128.0 178.69 975,08 1061.50
19 14.2 89.2 28.81 71.85 82.11
20 31,5 128.0 220.75 1272.38 1368.34
21 18.9 113.2 66.54 315.46 357.9¢
22 19.7 90.6 70.49 315.46 350.72
23 16.1 69.9 32.81 i 52 27 Py | 132.74
24 24.0 93.2 92.64 434.17 476.76
25 13.8 46,6 21.81 82.17 92.45
26 15.0 81.4 =y BT [ 11213 125551
27 2153 107.3 92.56 454,82 504.66
28 13 87.9 46.96 179.20 201.96
29 12.2 52.8 12.72 25.39 30.4¢6
30 18.7 83.7 79.85 365.01 404.45
31 14.6 66.6 30.45 1 A 132.74
32 16.9 92.8 49.20 185.72 223.65
33 28.7 126.0 178.91 978.18 1063.57
34 18.9 97.1 56.62 223.59 248,45
. ] 15.4 F1.5 38.19 135.85 158.57
36 25,2 99.4 141.84 - 726.31 789.80
37 36.6 150.3 385.55 2445.04 25983.61
38 20.5 106.3 88.63 444.50 492.26
39 18.1 93.2 70.81 319.59 357.96
40 20.9 93.8 $0.49 421.79 469.53
41 29.5 111.9 179.82 1007.09 1084.23
42 26.4 107.86 133.98 708.76 769.13
43 24.4 107.0 5 B Iy 0 1S 592.11 654.46
44 24.8 109.9 112530 537.40 592.47
45 22.8 100.4 87.00 398.05 438.54
46 24.4 106.8 111.24 573.00 628,00
47 28.7 139.8 223.33 1313.00 1411.00
48 18.9 97.4 67.64 330.00 373.00
49 28,1 116.1 94.63 478.00 537.00
1] 22.8 130.6 109,09 559.08 621.40

Notes:

Tree number 8 not used.

Standard Volume Table Outliers - Smalians, tree 29; Scribners and Int'l
1/4", trees 12 and 29.

Local Volume Table Outliers - Smalians, tree 12; Scribners and Int'l
1/4", trees 12 and 29.

Table D1. Sample tree data for ponderosa pine at Boggs Mountain
Damconstration State Forest.



YOUNG GROWTH SUGAR PINE
Sample Tree data

Total Number Smalians Scribnars Int'l 1/4"
Trea Dbheb Eeight of logs Volume Volume Volume
Numbexr (inches) (faat) wind og. FE., s EE. bd. ££.
1 15.8 68 1.5 28.4 86 97
2 14.2 80 240 =20 =7 107 126
3 2150 65 1.0 s Gy 4 45 53
4 13.4 81 1.9 25.9 72 82
5 33:1 107 4.5 166.4 883 951
6 25908 113 4.5 123.0 611 668
7 24.0 105 4.0 97.4 414 461
8 18.9 110 3.0 277 311
g 20.5 87 2.5 56.5 227 257
10 26.8 97 4.0 128.3 605 660
31 18.9 76 1.0 36.8 120 133
12 26.0 97 Fch 105.2 470 520
13 29.5 105 4.0 173 .1 844 apg
14 18.7 94 25 65.1 287 320
15 16.1 83 2.0 45.6 197 220
16 33,9 130 6.0 236.5 1323 1421
17 2133 80 25 59.7 224 248
18 39.0 108 DD 291.4 1711 1814
19 110 53 Dex I i 1[=h
20 18.1 iz 2.0 44.7 163 184
21 24.0 97 3.5 85.3 333 387
22 15.0 61 15 3.8 112 126
23 18.9 69 2.0 49.5 193 215
24 31.5 99 4.0 167.9 902 969
25 29.1 116 4.5 191.9 1059 1137
26 13,9 45 1.0 21.3
27 14.6 72 LS 29.8 106 119
28 18.9 85 1.5 44,2 158 G
29 16.5 4 2.5 41.8 164 186
30 1L 58 59 68 16.7 aT 41
31 20.9 99 4.0 84.0 394 441
32 I3.8 69 f 26.8 98 113
33 24.8 90 3.5 121.1 581 631
34 47.6 125 6.0 435.3 2579 2710
35 30,3 113 355 204.2 1147 1230
36 24.8 113 4.5 108,41 538 595
37 28.0 118 4.5 142.6 690 750
38 14.2 74 1.0 26:5 68 78
39 s o 66 1.5 34.8 121 139
40 22.8 10¢ 4.5 103.2 315 570
41 295 107 4.0 84.5 372 418
42 29.9 103 4.5 163.2 842 9Q7
43 24.4 89 3D 90.5 377 417
44 26.0 97 4.0 106.6 484 535
Notas:

Standard Volume Table Outliers - Smalians, tree 8; Scribners and Int'l
1/4", trees 19 and 26.

Local Volume Table Outliers -~ Smalians, tree 8; Scribners and Int'l
1/4", trees 19 and 26.

Table D2. Sample tree data for sugar pine at Boggs Mountain
Demonstration State Forest,
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YOUNG GROWTH DOUGLAS-FIR
Sample Tree data

Total Mumber Smalians Scribners Int'l 1,4

Trae Dbhob Height of logs Volume Voluma Volumae

___Number (inches) (feet) and 1/2 logs {cu. ££.) (bd. f£.) (e, fEC)
E 20 101 2.0 60.7 236 269
2 25 101 4.0 96.0 441 490
3 29 83 3.5 10z.7 434 481
4 33 107 4.0 149.8 763 825
5 28 a5 4.0 108,86 514 567
6 14 68 1.5 D 106 119
7 15 67 1.0 24.2 41
2} 12 61 0.5 L3ei i9
9 20 85 25 = 17 S 255 282
10 13 87 0.5 17.8 41
11 28 g5 3.0 108.5 456 498
12 24 118 4.5 104.1 499 550
13 25 118 4.5 123.4 637 698
14 22 110 4.0 89.3 430 479
15 15 75 # L 32s0 129 148
16 17 87 2.5 44.7 185 212
17 32 125 4.5 158.5 782 852
18 21 91 3.5 80.7 382 420
i9 13 61 1.5 27 D 112 126
20 22 80 3.0 67.9 292 327
21 20 78 245 523 238 265
22 16 57 1.0 27.0 86 97
23 35 109 5.5 213.7 ii59 1242
24 27 98 4.0 119.0 577 630
25 19 84 345 57.9 267 302
26 15 i 1.5 28.2 a0 102
27 14 73 1.5 29.3 117 133
28 28 105 4.0 137 716 776
29 20 98 4.0 90.2 301 436
30 24 102 4.5 109.8 529 582
= 12 64 s 22.4 83 99
32 20 95 3.5 8.1 311 348
33 19 88 245 50.9 185 212
34 19 91 3.0 62.4 287 323
35 15 67 1.5 2Tk 83 99
36 20 88 3.0 59.5 254 288
37 34 129 6.0 322.1 1959 2075
38 23 91 3.5 78.9 386 427
39 14 66 1.5 31.0 122 141
40 14 81 1.5 26.7 86 99
41 22 106 4.0 90.5 456 505
42 18 68 45 36.8 139 158
43 16 62 1.5 310 112 126
44 19 54 2.0 43.9 188 211
45 17 30 2210 46.9 207 232
46 25 92 3.5 83.5 350 387
47 31 122 5.5 178.6 949 1026
48 22 104 4.5 100.5 531 585
49 30 114 4.5 152.2 756 822
50 20 105 325 TOLL 298 338
51 22 101 4.0 91.5 441 490

Hotas:

Standard Volume Table Outliers - Smalians, tree 37; Int'l 1/4", trees 7, 8,

10, and 37.

Local Volume Table Outliers - Smalians, tree 37; Int'l 1/4%, trees 7, 8, & 10.

Table D3. Sample tree data for Douglas-fir at Boggs Mountain
Demonstration State Forast.



CANYON LIVE OAK
Sample Tree Data

Total Total Wood Saw=-log
Tree DBHob Height Volume Volume Volume
No. (inches) (feet) (cu, ft.) (cu. ft.) (ca. ft.)

1 11.8 33 1.8 Teid 0.0
2 5.8 60 30.8 22.6 7.3
3 13.0 46 18.7 13.8 HPTH
4 4.7 31

5 hisH 26 3.5 1.8 0.0
6 9.1 38 10.8 Ul 0.0
7 7.9 32 5.5 3.2 0.0
8 6.7 39 4.8 2.8 0.0
9 10.6 44 11.8 8.5 0.0
10 169 45 48.7 36.4 26.5
11 6.7 35 Sl Dl 0.0
12 - RTAAR 48 55.4 44.1 27 &
13 122 35 235 18.2 2.2
14 8T 32 i 523 0.0
15 15.0 42 27.8 19.4 135, 4
16 9.7 56 67.2 SR02 37.4
17 1252 45 mijf A 12.4 7.4
18 2346 65 84.9 67.1 49.8
19 13.4 35 20.3 1552 132
20 (=55 30 5.2 = 0.0
21 Vil 37 5.6 =) 0.0
22 S 38 13 o2 2,55 0.0
23 11.0 38 14.7 10.6 b |
24 9.8 50 9.0 53 0.0
25 11.4 42 iy L8
26 13.8 47 34.3 2641 2256
27 79 53 T1.1 8.5 0.0
28 14.6 50 2571 18.4 13.4
29 13.4 72 40.2 1.8 27.6
30 16,5 57 56..9 44.5 34.6
31 10.2 39 156 138 0.0
32 15.4 68 36.2 25,8 22,3
=] 15.4 80 45.0 2557 28.3
34 23 63 123.8 100.3 63.6
35 F=H 38 6.1 4.2 0.0
36 26.0 65 1231 88,2 90.4

NOTES:

Standard Volume Table Qutliers - Total and Wood Volumes,
Trees 4 and 25.
Local Volume Table Oultiers - Total and Wood Volumes, Trees 4 and 25,

Table D4. Sample tree data for canyon live oak at Boggs
Mountain Demonstration State Forest.



BLACK OAK
Sample Tree Data

Total Total Wood Saw-log
Tree DBEHob Height Volume Volume Volume
No. {(inches) (feet) (cu., f£.) feg. £E_3 (cu. ££.)
1 9.8 41 22.5 17.0 0.0
2 12.6 58 29.8 20.6 19.1
3 13.0 47 21.9 14.8 12.4
4 1364 59 36.6 e | 26.5
5 173 67 575 40.5 26.5
6 9.1 37 0.0
7 122 56 22.5 16.4 14.5
8 9.1 44 10.3 6.9 0.0
9 Tia D 33 6.5 4.4 0.0
10 15.7 50 29.3 2322 19.8
1. 173 5] 48.3 36.0 3.2
12 14.6 42 250 17.8 3358
13 12.6 o5 34.7 25.2 20.1
14 11.0 52 251 19.0 13,3
15 13.8 47 30.2 22.2 7.0
16 Fh] 23 0.0
17 B.7 39 11.8 T2 0.0
18 6.7 26 s 2.7 0.0
19 9.8 60 i9.9 14.5 0.0
20 13,8 46 33.2 24.4 21.2
21 55 34 6.8 4.5 0.0
22 1%.4 39 13.1 8.9 8.5
23 12.6 45 27.6 19.8 16.6
24 75 23 5.8 Farl 0.0
25 9.8 40 14.0 9.7 0.0
26 16.5 49 67.7 i Rl | 385
27 8.3 33 0.0
28 15.0 59 43.0 3258 272
29 9.8 40 0.3 s 0.0
30 11.4 61 28.1 20.2 16.6
31 26.4 63 87,1 61.8 51.6
32 15.4 43 20.8 13.5 0.0
33 18.9 68 42.0 28.8 16.2
34 3Ze3 88 187.4 145.7 139.1
35 20.9 66 57.5 43.9 40.3
36 Seh 28 2.0 1.1 0.0
37 559 28 5.2 3.5 0.0
38 Tal 36 6.9 4.8 0.0
39 19.3 67 15,2 57.5 51.2
40 23.2 80 169.2 131..2 122.5
41 18.5 71 St 42.8 39.6
42 27.2 92 186.5 145.4 129.6
43 15.0 17 49.3 38.0 37.4
44 8.3 45 75 o 0.0
45 9.4 49 155 p o ] 0.0
46 14.2 44 39.7 28.7 26.8
47 27.6 87 155.0 119.4 109.8
RNOTES:
Standard Volume Table Outliers — Total and Wood Volumes, Trees 6, 16, 27.
Local Volume Table Oultiers - Total and Wood Volumes, Trees 6, 16, 27.

Table D5. Sample tree data for black cak at Boggs Mountain
Demonstration State Forest.



PACIFIC MADRONE
Sample Tree Data

Total Total Wood Saw-leog
Tree DBHob Height Volume Volume Volume

No. (inches) (feet) (cu. ft.) o, ££.) (cu, ft.)
1 16,9 5358 50.3 41.6 31:.8
2 14.2 44.6 29.4 242 2 ko =,

3 15.4 43.0 28.6 24.0 N

4 11.4 26.3 10.8 8.2 0.0

5 10.6 27.2 11.8 8.9 0.0

6 11.8 40.7 11.5 8.9 U

7 Ta 39.0 12.7 9.3 0.0

8 9.1 38.4 10.4 TS 0.0

9 4.3 et.3 1.7 =100 0.0
10 10.6 41.3 16.7 izt ] 0.0
11 13.0 48.9 34.5 2933 222
12 el 36.4 5.7 4.2 0.0
13 gad 3751 Higid) 6.3 0.0
14 19.7 e 51..% 4303 36.7
15 193 62.0 570 49.8 40.3
16 14.6 71.9 47.6 41.8 28.6
17 110 65.0 26.8 23.4 18.0
18 6.7 48.9 4.7 F6 0.0
19 9.1 58.4 16.9 14.7 0.0
20 11.8 44.3 28.8 2552 17.3
21 15,8 64.6 26.2 22,3 1525
22 20.9 70.5 81.4 T1.1 65.0
23 12.2 48.2 16.1 2518 Hhad
24 g1 i i 9.1 6.4 0.0
25 15.0 73.8 68.8 61.3 49.1
26 18.5 65.9 57..9 505 45,9
27 9.8 37.7 T35 10.7 0.0
28 5.9 36.4 3.3 2.1 0.0
29 6.3 26.9 253 25 0.0
30 10.2 S22 13.8 153 (o 0.0
31 7.9 49.5 109 9.0 0.0
32 5.5 36.1 3.5 2.7 0.0
33 16.1 53.8 B2 27.8 22.6
34 -7 54.5 36.0 29.9 24.4
35 18.9 66.9 90.7 80.5 723

NOTES :

Standard Volume Table Qutliers — No outliers.
Local Volume Table Qultiers - No outliers.

Table D6. Sample tree data for Pacific madrone at Boggs
Mountain Demonstration State Forest.
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Root Mean Squared Error and
Aggregate Difference Tests
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PONDEROSA PINE
Nerthern Califernia

Standard (cublic feeat)

standard (Scribner board feet)

Tree Dbh Total Ht Estimated Actusl Squared Estimated Actual Squared
No ( |_(cu. ££.)  (qu. ££.) Difference |
4 22.0 1197 108 77 965 6286 311 95197
2 28.0 130.6 191 168 520 1218 B56 131143
<) 16.9 83.0 43 41 'y 206 139 4445
4 12:2 g B 19 Z1 2 81 56 605
5 15.4 99.1 43 42 0 210 166 1916
6 27.2 128.3 177 131 2070 1113 835 227988
7 173 92.8 51 57 32 253 263 32
9 2248 124.7 121 118 9 717 638 6259
10 23.6 106.0 109 93 108 621 473 21795
11 12.6 B86.6 25 24 2 111 56 2982
12 I252 82.3 22 18 14 96 28 4575
13 2137 97.8 a4 76 70 455 309 21317
14 25.6 109.6 133 108 &00 781 523 66831
L 16.5 79.4 39 48 B4 184 184 v}
16 28.0 120,7 7] 144 362 1094 735 128746
17 33.9 121.7 280 260 1 1720 1567 23377
18 29.1 128.0 203 179 551 1303 980 1040493
19 14.2 B9.2 33 239 14 151 i 6441
20 3125 128.0 237 221 241 1559 1280 78231
21 i8.9 113.2 15 67 65 406 316 8104
22 9.7 90.6 64 71 44 329 318 159
23 16.1 69.9 33 33 [} 146 117 860
24 24.0 93.2 98 93 30 541 436 11024
25 13.8 46. 6 16 22 41 58 Bl 534
26 15.0 97.8 40 32 69 194 111 68183
27 5 1073 839 a3 11 435 156 1489
29 T252 52.8 i4 13 b he 24 750
30 R8T B83.7 58 80 447 285 3606 5044
34 14.6 66.6 25 31 27 108 117 77
32 16.9 92.8 49 49 0 240 198 2001
S 28.7 126.0 194 179 213 1236 983 63864
34 18.9 97.1 64 S 46 329 224 11166
35 15.4 r ik bt 30 38 63 134 135 =
36 25.2 99.4 116 142 689 560 730 4881
37 36.6 150.3 380 386 47 27449 24860 83477
38 20.5 106.3 82 68 191 448 446 5
39 18.1 93.2 56 T1 z28 282 320 1458
40 20.9 93.8 75 81 o 395 423 806
41 29.5 311.9 180 180 o] 1118 1012 11165
42 26.4 i07.6 138 134 17 819 712 11414
43 24.4 107.0 118 117 Q0 678 595 6904
44 24.8 108.9 = 4 113 152 730 540 36209
45 22.8 100.4 96 87 79 531 399 17424
46 24 .4 106.6 117 111 35 674 S 10262
47 28.7 139.8 216 223 S5 1421 1313 11610
48 18.9 97.4 64 68 15 333 330 1
49 20.1 116.1 87 95 60 485 478 46
S0 22.8 120,68 127 108 302 762 S6l 40048
Estimated Actual Squared Estimated Actual Squared
{cu. ££.) {
Sum 4896,97 4713.69 9460.62 29144.5 24042.4 1277652.08
Count 48,00 48,00 48.00 48.0 48.0 48.00
Avazrage 197.10 26617.75
Root
s () —TwT T
Aggregate
[Differance (%) 3. R9 | 21.22
Table E2,

Root mean squared srror and aggregate differance tests for pondercss pine using
volume equations daveloped in Morthern Californis by Wensel 1977,
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SUGAR FPINE

Northern California

Standard (cubic feet}

Standard (Scribner board feet}

Table E4.

Trea Dbh Total Ht Estimated Actual Squared Estimated Actual Squared
Mo, | finches) (feet) | (cu, ££.) (cu. f££.) Difference | (cu. £t.} (co. ££)  Differepce |
1 158 BYD 30 28 3 13§ 86 2341
2 14.2 787 28 32 17 129 197 493
3 11.0 65.3 14 17 13 56 45 132
4 13.4 80.7 25 26 2 115 T2 1882
3 33.1 107.0 213 166 2144 1307 883 179205
6 25.6 112.5 129 123 40 773 611 26369
7 24.0 104.7 106 97 79 610 414 38760
B 18.9% 110.2 67 62 22 378 277 9753
9 20.5 87.3 65 57 68 337 227 12100
10 26.8 97.4 126 128 7 716 605 12365
3Lk 18.9 76.4 49 37 145 237 120 13703
12 26.0 97.4 118 105 161 668 470 39143
13 29.5 105.0 165 171 39 984 844 19727
14 19.7 83.5 63 65 3 336 287 2423
15 16.1 83.0 38 46 64 183 197 183
16 33.9 128.6 264 237 753 1755 1323 186537
a5 21.3 79.7 65 60 27 328 224 10872
18 39.0 107,.9 304 291 146 1928 1711 46907
19 11,90 52.8 p 3 | 12 0 43 15 801
20 18.1 T5.5 44 45 o] 212 163 2412
21 24.0 96.8 99 85 196 553 331 43451
22 15.0 6l.4 25 32 S1 105 112 45
23 18.9 68.9 45 S0 24 208 193 250
24 < -] 99.4 180 168 151 1066 302 27013
25 29.1 115.8 174 192 310 1079 1059 412
26 13.0 45.3 14 21 53 52 30 487
27 14.6 7.2 27 30 9 122 106 248
28 18.9 85.0 53 44 B6 271 158 12899
29 16.5 76,8 37 42 23 176 164 145
30 11.8 58.7 14 17 5 58 <l 451
31 20,9 98.8 75 84 79 411 394 291
3z 13.8 63,2 23 27 15 102 98 15
33 24.8 90,2 100 121 444 545 581 1260
34 47.6 125.0 526 435 8230 3672 2579 1194867
35 30.3 112.9 185 204 353 1144 1147 10
36 24,8 112.9 1231 108 174 722 538 33711
37 28.0 118.1 162 143 396 1006 690 99621
38 14,2 73,8 26 26 0 117 68 2461
39 17.3 65.9 36 35 1 161 121 1635
40 22.8 109,3 99 103 17 573 515 3394
41 20,5 106,6 b 85 Se 433 372 3706
42 29.9 103.0 167 163 12 991 B42 22118
43 24.4 B89.2 96 S0 28 519 37 20058
44 26.0 97.1 il8 147 121 865 484 32873
Batimated Actual Squared Estimated Actual Squared
focn, fE.) {
Sum 4401,.98 4216.36 14628.56 25980.88 20575.54 2113525.12
Count 44.00 44.00 44.00 44,00 44.00 44.00
Averaga 332.47 48034.686
Root
s (v —wrm T
Aggregate
L] [ 4.40 [ 26.27

Root mean squared error and aggregate difference tests for sugar pine
using volume equations developed in Northern California by Wensel 1977.
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E-7

DOOGIAS FIR
Northern California
Standard (cublic feet) Standard (Scribner board feet)
Tree Dbh Total Et Estimated Actual Squared Estimated Actual Squared
Ho {inches) (feat] feu, £t} [
1 20.5 100.7 74.23 60,66 184.11 399.20 235.98 26639.17
2 24.8 100.7 105.52 96.00 90.65 591.83 441.40 22628.20
) 291 93.2 129.48 T02LTL T16.56 7335311 434,17 89368.06
4 ey | 106.6 186,95 149.81 1379.92 1135.04 T763.47 138064.39
5 28.0 85.1 122.38 108.64 205.51 624,81 513.66 32814.28
& 14:.2 67.6 23.80 28.71 24.06 }03.53 105.91 5.68
a 15.4 6.3 27.41 24.24 10.07 12143 41.00 6421.34
8 11.8 61.0 15.14 13.14 4,01 61.18 19.00 1778.886
9 20,1 85,3 59.09 57.74 1.83 299.55 254.56 2024,14
10 12.6 66.6 18.87 17.83 1.08 79.60 40.88 1499.58
11 27.6 85.5 120.33 108.47 140,67 678.55 455.85 49595,81
12 24.4 191 124.49 104.07 416.98 735.40 499,00 55884.90
13 24.8 118.1 126.94 123.35 12,87 750.41 636.50 12976.35
14 22.4 109.6 96.87 89.27 57.82 546.58 430.0% 13579.16
15 15.0 74.8 29,58 32.46 8.29 134.62 128,62 36.00
16 16.9 B86.9 44.18 44,71 0.28 217.13 185.40 1006.92
17 31.9 124.7 214,30 158.48 3115.60 1362.66 782,05 337110.54
18 233 91.2 70.92 B0.65 94,75 372.1%6 381.53 87.83
19 13.4 61.0 19.06 FAp - 1133 79.16 212411 1085.92
20 222 80.4 65.48 67.93 6.01 332,21 291,72 1639.79
21 19.7 77.8 51.19 52.34 131 250.61 238,04 157.3%6
22 15.8 57.4 23.91 27.01 9.59 100.85 86.30 211,75
23 34,7 108.9 213,33 213.85 0.10 1321.09 1158.83 26329.54
24 B2 9B.4 121.44 119,01 5.91 689,57 577.00 12673.09
25 18.5 84.3 50.17 57.93 60.19 248.86 267.00 329.14
26 14.6 70.9 26.47 28.24 3.13 117.866 90.43 741,50
27 13.8 73.2 24.80 29.25 19.82 110.04 117.27 52.33
28 28.4 105.0 141.50 137.71 14.40 828,52 715.99 12663.11
29 22.8 97.8 87.59 90,21 6.85 477.73 330,82 7554.10
30 24.4 101.7 103,646 109,77 < b 581.21 529.14 2711.75
31 11.8 63,7 15.50 22.39 42.10 65,15 B3.20 325.87
32 20.1 95.1 §7.07 68,10 1.06 352,49 311.33 1694,06
33 18.5 87.6 52.44 50,93 2.2% 263,42 185.40 €087.78
34 19.3 91.2 59.34 62.39 5,32 304.84 286.56 333.99
35 15.0 66.9 26.00 27.14 1.30 114,086 83.20 952,50
36 i ¢ 1 87.9 61.21 59.46 3.07 313.42 253.53 3586,93
37 33.9 128.9 248.72 322.05 5377.46 1620,36 1958.84 114571.40
38 23.2 91.2 83.43 78.94 20,12 446,38 385,66 3686, 94
39 1412 66,3 23.27 30.98 59.13 100,55 122.43 478,78
40 13.8 80.7 27,79 26,69 JLAL 127,38 86,00 1712.64
41 21.7 106.3 87.57 90.49 8.52 485,33 455,85 869,24
42 s b P 67.9 36.07 36.76 0,48 164,99 138,94 678,43
43 16.1 62.3 27.52 30.9% 12,05 119,580 L2331 60,66
44 18.9 64.0 37.88 43.92 36.50 172.31 188,49 261.76
45 173 80.1 41.86 46.89 25,30 201,17 207,07 34.77
46 24.8 91.9 94,83 B3.50 128.35 515.92 350.00 27531.10
47 30.7 3217 4 194,51 178.59 253,32 1216.98 949,00 71813.25%
48 22.4 103.7 90.84 100.52 93.73 503.23 531.00 T71.43
49 29.5 113.8 167.50 152.22 233.48 1016.33 756.00 67774.18
S0 20.1 104.7 74,92 70.12 23.03 406.33 298,00 11736.13
S1 223 100.7 85.07 9145 40,73 465,00 4431 4p S56.76
Estimated Actual Squared Estinated Actual Squared
[cm. ££.) {
Sum 3373.91 4036.00 13073,67 18804,59 19107,69 1173189.81
Count 51.00 51,00 51.00 51,00 51,00 51.00
Avarzge 256,35 22773.3%
Root 15.01 150,91
e (%)

IAggregate

[Differance (%) [ -16.40 [ -1.59
Table E6. Tast of reliability of volume equations for Douglas-fir

in Forthern California (Wansels).
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CANYON LIVE OAK

E-9

STANDARD VOLUME EQUATICN STANDARD VOLUME EQUATION
Tatal Volume {cublc feat)

Tree Dbh Total Bt Estimated Actual Squared Estimated Actual Squared
| Humber | (inches) {feat) fon. £5.) fcu. £f£.) Differsnce | (cu. fi.) {cu, LX) Difference
1 11.81 33.46 18 e 20 11 7 16
2 15375 60.04 41 31 106 31 23 78
3 12,99 46.26 24 19 25 17 14 11
4 4.72 30.51 2 2 3 1 3 4
5 BeSY 25.59 3 4 1 2 2 0
6 9.06 38,39 10 11 b i) 3 0
7 187 32.15 7 = 1 L] 3 1
8 6.69 38.71 5 5 0 3 3 1]
9 10.63 43.96 15 12 10 10 8 4
10 16.93 44,95 41 49 56 31 36 31
11 6,62 35.43 5 5 o 3 k] Q
12 YRVE 48,23 47 55 68 36 44 70
13 12,20 35.43 18 24 30 12 18 34
14 B.66 32.48 8 8 0 5 5 0
15 14.96 41.67 30 28 7 22 19 7
16 19.69 56.43 64 67 9 51 S0 2
1T 12.20 44,95 20 ) 2 10 14 T2 4
is8 23.62 65.29 102 85 302 84 67 301
13 13.39 35.43 T4 20 3 15 15 0
20 6.69 30.18 5 S 0 3 3 0
21 7.09 37.07 & & 0 4 4 0
22 9.45 c i g | 11 X3 ] 7 10 &
23 11.02 38.39 i5 15 0 10 11 0
24 9.84 49.87 14 9 21 g 6 14
25 11.42 41.67 17 33 261 12 25 166
26 13.78 46,92 27 34 52 20 26 41
27 7.87 52.82 9 11 6 6 8 7
28 14,57 49,54 3 25 40 23 18 23
29 13,38 72.18 32 40 6% 24 32 54
30 16.54 57.09 44 57 156 34 45 109
31 10.24 38.71 13 16 7 9 11 6
32 15.35 67.91 41 36 27 32 26 40
33 15.35 80.38 45 45 0 36 36 0
34 21.65 63.32 83 124 1623 68 100 1059
35 7.48 37.73 7 6 0 4 4 0
36 25.93 £4,98 128 123 4 1035 99 21

Estimated Actual Squared Eatimated Actual Squared

{ {cn, ft.) fea, £5.) Difference |
Sum 1006.6 1059.0 2932.3 T67.1 804.3 2119.7
Count 36.0 36,0 36.0 36.0 36,0 36.0
Average B1.5 58.9
Root =
RME (%) —r v i
Aggregate
IDiffazence (%) [ =4,94 [ —4,62

Table E8,

Root msan squared error and aggregate diffarsnce tests for canyon live ocak
using volume ecuations daveloped at BMDSF (Pillsbury and Pryor 1989},
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CANYON LIVE OAK

STANDARD VOLUME EQUATION STANDARD VOLUME EQUATICN
Total Vol [cubic faet)
Trea Dbh Total Ht Estimated Actual Squarsd Bstimated Actual Squared
|_Numbex | {inches! ifast) feu. £t} {eu. ££.) Differepce | (cu. ££.)  (cu, £} DRiffsrence
1 11.8 33.5 13 12 37 14 7 53
2 15:8 60.0 s2 31 458 44 23 438
3 13.0 46.3 29 1% 108 23 14 81
4 4.7 30.5 2 5 8 2 3 3
= S 25.6 3 4 o] 2 2 0
g 91 38.4¢ 5 ) 11 1 a T 2
7 e 3252 8 5 S 5 3 5
8 6.7 38.7 6 5 2 4 3 2
3 10.6 44.0 18 12 40 14 8 27
10 16.9 45.0 91 49 6 42 36 27
11 6.7 35.4 6 5 o] 4 3 i
12 EHeT 48.2 59 55 14 49 44 22
13 2252 35.4 22 24 4 16 18 4
14 8.7 32.5 10 8 4 7 5 .
15 150 11,7 37 28 89 29 13 100
16 95T 56.4 82 67 224 70 50 405
17 12.3 45,0 25 2 58 19 12 47
18 23.86 65.3 134 8BS 2431 120 &7 2816
19 13.4 35.4 26 20 37 20 is 24
20 6.7 30.2 5 5 0 3 3 o
21 T 37.1 T 6 1 5 4 1
22 9.5 = by e | 13 13 o = 10 0
23 11.0 38.4 18 15 11 13 1 . 8
24 9.8 49.3 16 9 57 13 6 48
25 22 WA 41,7 21 33 160 16 23 B4
26 13.8 46.9 33 34 1 26 26 0
27 7.9 52.8 10 il 0 8 - "%
28 14.% 49.5 39 25 195 33, 18 170
29 B AL V2.2 11 40 0 34 32 S
30 16.5 57.1 56 57 0 47 45 6
3 10.2 38.7 15 16 0 11 11 0
32 15.4 67.9 53 36 286 45 26 366
33 15.4 80.4 39 45 194 51 36 232
34 21037 63.3 109 124 228 96 100 21
35 7 4L 377 8 1 2 5 4 1
a5 26.0 £5.0 185 123 1755 150 99 2554
Estimated Actual Squared Estimated Actual Squared
lou, ££.)
Sum 1270.1 1059.0 6437.6 1056.0 804.3 7555.1
Count. 36,0 36.0 36.0 36.0 36.0 36.0
Average 178.8 203,58
Root =t
m (v — - ——
Aggregate
IDifference (%} [ 1993 I J1.29
Table E9.

Root mean squared srror and aggregate difference tests for canyon live cak
using volume equations developed for Statewide use (Pillsbury and Kirkley 1984).
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BLACK OAX
Boggs Mtn. Demonstration State Forest

E-12

Standard TVOL (cuble feet)

Standard WVOL [(cublc feer)

Tree Dbb Total Et Estimated Actusl Squared Estimated flm:ml. Squared
L Numbex | (inchem)  (feaf) 1 fcu. LR} f(cu. ££.)  Diffezsnce [ f(cu. fE.) cu. £t} Difference
2 12.80 58.07 29 30 1 18 21 5
3 13.00 46.59 25 22 B 17 p <
4 13.40 59.38 33 37 16 22 27 31
S 17.30 67.286 56 57 2 42 41 2
6 9.10 36.74 11 33 500 & 24 303
7 12.20 53 =TT 26 22 14 P 16 0
e 9.10 44,29 13 10 9 7 T 0
2 7.50 33.14 7 6 ) 4 4 o]
10 15.70 49.87 36 29 47 28 21 43
1T 17.30 51,18 44 48 22 35 36 1
12 14.60 41.87 27 26 2 21 18 El
13 12,80 74.80 36 35 3 T2 25 12
14 11.00 51.51 21 25 20 12 19 43
15 13,80 47,24 28 30 & 20 22 6
18 7.50 22497 5 3 3 3 1; 3
T 8.70 38.71 11 12 15 B 7 1
18 6.70 25.59 5 5 0 3 3 0
plh: 9.80 60,37 20 20 0 11 i4 15
20 13,80 45.60 27 33 40 18 24 25
21 5.50 34,12 4 ) & 2 4 3
22 11,40 38.71 B 1§ 13 13 11 9 3
23 12,60 44,62 23 28 25 16 20 16
24 i =) 23.29 o] 6 0 = 3 0
25 9.80 39,70 13 14 [¢] 8 10 3
26 16.50 49,21 35 68 B34 31 51 426
27 8.30 32.81 8 3 25 < 1 11
28 15.00 59.38 39 43 13 28 33 21
29 9.80 39.70 13 10 ) B ir§ 1
30 11.40 61.35 26 28 6 15 20 26
31 26.40 63.32 108 87 421 107 62 2039
32 15.40 42.98 31 2% a5 24 13 112
33 18.90 67.58 65 42 533 52 29 523
34 32.30 87.93 204 187 268 211 146 4235
i35 20.%0 66.27 76 58 336 64 44 417
36 5.50 27.58 4 2 = 2 1 0
37 5.90 27.89% 4 5 F 5 2 3 2
38 7.10 36.42 ') F i 0 4 ] 1
33 19.30 66.93 67 Tt 68 54 58 13
40 23.20 B0.38 108 169 3768 93 131 1474
41 18.50 71.19 66 57 78 21 43 65
42 27.20 91.53 159 186 780 146 145 Q
43 15.00 76.77 50 49 e] 33 38 25
44 B8.30 44.95 11 i 15 6 5 !
45 %.40 48.56 15 16 0 B 11 T
46 14.20 43.96 27 40 155 20 29 71
47 2760 87.27 158 155 Q 146 119 207
Estimated Actual Squared Estimated Actual Squared
on. ££.) {cu. f£.) Diffexence | (cu. ££.) I
Sum 1136.88 1107.08 3291.85 900.75 802.88 8347.21
Count 36.00 36.00 36.00 36.00 37.00 36.00
Average 91,44 231.87
Root
RME (%) [ 52 EE [ é;': 5%
Aggregate
Difference (%) 2.59 I 1z2.19
Table Ell. Test of reliability of volume squations for black cak at Boggs Mountain Demonstration

State Forest (Pillsbury and Pryor).
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BLACK OAK
California Statewlde
Standard TVOL (cubic feet) Standard WVOL (cubic feet)
Trea Dbh Total Bt Estimated Actual Squared Estimated Actual Squared
| Hmber | L _f(cu. £  (co. f£.) Difference | (cu, ft.)  (cu, £t.) Diffexence
1 9.8 40.7 1 23 57 10 17 45
2 12.6 58,1 33 30 31 24 21 10
3 13,0 46.6 29 22 54 21 15 40
4 13.4 59.4 38 37 2 28 23 4
5 I7.3 67.3 70 57 165 B3 41 147
& 9.1 36.7 12 33 462 8 24 248
T 12.2 55.8 30 22 58 21 16 25
8 e 44.3 14 10 14 9 7 7
9 o s 33.1 o, 65 1 5 4 o]
10 5.7 43.5 45 22 246 33 21 151
11 173 51.2 56 48 55 42 36 35
12 14,86 81.7 33 26 60 25 18 47
13 12.6 74.8 41 as 42 29 25 137
14 11.0 51.% 23 25 5 16 19 8
15 13.8 47.2 33 30 g 24 22 4
16 T ALY 23.0 e} 3 4 4 1 ]
17 8.7 38.% 11 12 0 B v 0
18 6.7 25.6 3 5 0 3 3 Q
13 9.8 680.4 21 20 1 14 14 ']
20 13.8 45.6 32 33 I 24 24 2
21 5.5 3451 4 7 7 3 4 3
22 11.4 38.7 19 y b 38 14 9 23
23 12.6 44,6 27 28 1 19 20 it}
24 7.5 23.3 5 6 0 4 3 0
25 958 39.7 3 o 14 0 10 10 0
26 16,5 49,2 49 68 348 37 a1 216
27 4.3 32.8 9 3 31 6 1 21
28 15,0 59.4 48 43 22 35 33 ]
23 9.8 3T 15 10 1s 10 T 8
30 & TS| 61.4 25 28 o] 20 20 0
31 26.4 63.3 154 B7 4462 123 62 3751
3z 15.4 43.0 38 21 301 28 13 221
38 L8:3 67.6 B4 42 1767 64 29 1224
34 323 87.9 303 187 13344 248 146 105539
35 20.9 66,3 101 58 1877 78 44 1145
36 8.5 27.8 3 4 2 2 1 -
37 =T 27.3 ] 5 2 3 3 -
38 Tk 36.4 7 7 0 <] 2 ]
39 19.3 66.9 87 15 X337 66 S8 75
40 23.2 80.4 146 169 537 114 131 294
41 I8 71.2 B4 57 731 64 43 435
42 272 315 223 186 1355 178 145 1075
43 15.9 76.8 53 49 102 43 38 30
44 B3 45.0 12 7 18 8 ] B
45 9.4 48.6 16 16 0 11 13 0
46 14.2 44,0 33 40 42 24 29 19
47 27.6 £71.3 221 155 4316 177 119 S280
Estimated Actual Estimated hotual Squared
{gu. Ft.1 fecu. £.1
Sum 1481.6 1129.6 23469.1 1105.0 819.3 17972.6
Count 37.0 7.0 378 37.0 38,0 310
Average 634.3 485.7
Root
BME (%) | gg g ] gﬁ g
Aggregate
IDifference (%) [ 28,39 34,77
Table B12.

Test of reliability of volume equations for black oak in California (Pillabury and Kirkley).
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PACIFIC MADRONE
Boggs Mtn. Demonstraticn State Forest
Standard TVOL (cublc feet) Standard WVOL (cubic feetr)
Tree Dbh Total Bt Estimated Actual Squared Eatimated Actual Squared
| Number | | (cu, £E.}  (cu. ££.) Difference | (cu, fE.) {cu, fX.) Difference |
3 9.80 40.68 12 23 104 10 - ) 55
2 12.60 58.07 27 30 1] 23 ik 5
3 13,00 46.39 24 22 3 19 15 19
4 13.40 59.38 31 37 30 26 27 1
5 17.30 67.26 56 57 2 49 41 80
6 9.10 36.74 10 33 554 7 24 269
ki 12.20 55.77 25 22 =) 21 16 17
8 3.10 44,29 12 10 2 9 i 5
2 7.50 33.14 6 6 4] 5 4 o
10 15.70 49,87 36 29 41 30 21 76
11 17.30 51.18 44 48 20 37 36 1
12 14,80 41.67 27 26 1 21 18 14
saa) 12,60 74,80 34 35 0 30 25 21
14 11.00 51.51 19 v 37 13 13 13
15 13,80 47,24 27 30 12 22 22 0
16 T80 22,97 q 3 1 3 1 3
3 8.70 38,71 9 12 -] 2] 7 aQ
i8 6.70 25.59 4 5 2 3 3 0
19 9.80 60,37 18 20 o 15 14 0
20 13.80 45,60 26 33 53 21 24 1Dy
21 5.50 34,12 4 i1 £ 5 3 4 4
22 11.40 38.71 16 13 & 12 g 11
23 12,60 44,62 21 28 38 17 20 5
24 T.50 23.29 5 (1 2 3 3 Q
25 9.80 39.70 12 14 4 2 10 0
26 16,50 49,21 39 68 B41 32 51 360
27 8.30 32.81 i 3 16 6 i 16
28 15.00 59.38 38 43 21 33 33 o
29 9.80 39,740 12 10 3 g3 7 4
30 11.40 61.35 24 28 20 20 20 0
31 26.40 63.32 117 B7 894 106 62 1949
32 15.40 42.98 30 21 86 25 13 124
33 18.9%0 67.58 1 42 557 59 29 915
34 32.30 87.93 229 187 2753 222 1486 5848
35 20.90 66.27 73 58 453 70 44 703
36 5.30 27.56 3 2 1 2 1 1
37 5.90 27.83% 3 D 3 2 3 1
38 7.10 36.42 6 3 1 o =] 0
39 19.30 66.93 69 15 45 61 58 12
40 23.20 80.38 114 169 3048 106 131 640
41 18.50 .19 67 57 95 60 43 290
42 27.20 91.53 172 186 195 166 145 409
43 15.00 76.77 48 43 -y 43 s 26
44 8.30 44,95 i0 r 6 8 ) 7
45 9.40 48.56 5} 16 =] 11 13 0
46 14.20 43,96 26 40 176 21 29 51
47 27860 87.27 170 155 220 162 119 1821
Estimated Actual Squared Estimated Actual Squared
(cu. ££.) {ou. ££.)
Sum 11556 1129.6 5632.7 1004.5 819.9 10529.6
Count 37.0 37.0 37.0 37.0 38.0 37.0
Average 152.2 284,86
Root
RMS (%) | ég ; ] ég 3
Aggregate
Diffarence (%) 2.30 [ 22.51
Table El4. Test of reliability of volume squations for Pacific madrone at Boggs Mountain Demonstration

State Torest (Pillsbury and Pryor).
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PACIFIC MADRORE
California Statewide
Standard TVOL {cublc feet) Standard WVOL (cubic feet)
Tree Dbh Total Ht Estimated Actual Squared Estimated Actunl Squared
L Nupbaz 1 (ipches)  (feet) |
1 9.8 40.7 I3 s 87 10 17 44
2 12.6 H8.1 23 30 1 25 21 17
3 13.0 46.6 26 22 15 <4 13 38
4 13,4 59.4 33 37 10 29 27 2
S5 173 67.3 61 57 15 54 41 179
6 b [ § < [ ) 10 33 522 8 29 248
7 12.2 55,8 26 22 2 22 16 34
8 9,1 44.3 12 10 5 10 g 8
9 hys 33.1 7 6 0 5 4 0
io 15.7 49.9 38 29 103 33 21 137
11 17.3 912 49 48 0 41 36 23
12 14.6 41.7 28 26 14 24 18 35
13 12.6 74.8 36 a5 2 32 25 45
14 13:0 51.5 20 25 24 17 19 5
15 13.8 47.2 29 30 1 24 22 3
i6 7.5 23.0 = 3 2 3 1 4
17 8.7 38.7 10 12 3 8 7 e
18 6.7 25.6 4 5 b 3 v | [}
19 9.8 60.4 18 20 2 16 14 1
20 13.8 45,6 28 33 22 23 24 2
2% e 34.1 4 7 10 3 4 3
22 11.4 8.7 17 13 15 13 g 20
23 12.86 44.6 23 28 18 19 20 0
24 Tus 23.3 5 6 1 3 = 0
25 9.8 39.7 13 14 1 10 i0 0
26 16.5 49.2 43 68 609 a6 51 246
27 8.3 32.8 g 3 20 6 1 21
28 15.0 59.4 42 43 iz 36 33 10
29 9.8 39.7 13 10 ¥l 10 T 8
30 11.4 61.4 25 28 10 21 20 1
23 26.4 63.3 134 87 2198 118 62 3129
32 15.4 43.0 34 b 163 27 13 187
33 18.9 67.6 73 42 978 65 29 1280
34 A3 87.3 262 187 5552 246 146 2934
35 20.9 66.3 88 58 922 N7 44 1121
36 Seb 27.6 3 2 3 5 2 I 1
37 5.9 27.9 4 5 3 3: 3 X
38 Fid 36.4 B # 0 5 5 0
39 9.3 66.9 76 T5 0 67 58 85
40 23,2 80.4 12T 168 1789 116 31 232
41 18.5 15 JEE 73 57 263 65 43 504
42 L 91.5 153 188 45 1g2 145 1311
43 15.0 76.8 52 49 6 46 38 71
44 8.3 45.0 10 7 8 8 5 10
45 9.4 48.6 14 16 2 11 11 0
46 14.2 44.0 29 40 110 24 25 25
47 27.8 87.3 191 155 1303 178 119 3452
Bstimated Actual Squared Estimated Actual Scquared
(cu., ft.)  (cu, fX.) Differencs | !
Sum 127754 1129.5% 11354.05 1101.68 8lI9i93 16850.03
Count: 37.00 37.00 37.00 37.00 38.00 37.00
Average 306.87 455.41
Root
Mg (%) [ é% §§ | §§ 12
Aggregate
IDifferance (%) 1 13,10 | 24,37

Table E15, Test of reliability of volume equations for Pacific madrone in California (Pillsbury and Rirklsy



