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This report presents preliminary young-growth cubic and board foot
Scribner volume tables for coastal redwood, Douglas fir and other whitewoods
(lowland white fir, hemlock and Sitka spruce). These tables are intended
to be used in managed young-growth stands and will reflect the average volumes
expected in crop trees rather than the average volumes of all trees in an
unmanaged stand. These tables are considered preliminary because additional
trees will be measured in the future which will add to the precision of volume
estimates and allow a segregation by geographical areas within the north
coast region.

Scribner volumes are from stump to a six inch top inside bark. Cubic
foot volumes are from stump to tip of the tree. Cubic volumes from stump to
a four inch top inside bark are consistently about onme half a cubic foot less
than volumes to tree tip so separate tables for this case were deemed unneces-
sary at this stage.

All volumes are gross with no allowance for defect or breakage.

Sampling Procedures and Tree Selection

Sampling was performed during the summer of 1975 on lands belonging to
members of the Redwood Yield Research Cooperative. Tree selection was semi-
random. A loose criterion was adopted to salect trees between 3-50 inches
DBH over the range of conditions encountered on the properties sampled with
the following restrictions.

1. Trees on the edges of road cuts were not measured unless
the roads were recently constructed.

2. Trees were not selected in stands composed ¢f residuai old
growth or in stands where there was evidence that the trees
present developed as an understory of cold growth stands.

3. Trees were not selected if they were severely suppressed,
had broken tops or possessed other abnormalities that
woutld make them unlikely candidates as crop trees in

managed young growth stands.

Acknowledgements are extended to Robert Davenport and Joe Dye for performing
necessary statistical computations and data processing. Dan Coombes is also
acknowliedged for collecting field data.
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Tree Volumes: Measurements and Processing

Tree measurements were taken with a Barr and Stroud optical dendro-
meter. Individual tree data were processed by a specially modified version
of the computer program 5TX which1produced information on tree volumes to
various top diameters inside bark— .

Volume Equations

The tree volume equation selected was of the form:

jog(V) = b, + b, log(D) + b, log{H) (1)

0 1 2

where V is tree volume in the respective units, D is DBH in inches, H is tree

height in feet, bo, b‘, b2 are constants to be fitted and log denotes the natural

Iogarithm%/. This form was selected because experience has shown that it results

in good functional fits, is well behaved, is easy to use, and the constants

bo, b1, b2 can be easily estimated with conventional linear regression technigues.
Equation (1) is equivalent to

V = £XP (bo + b, log(D) + b, log(H) (2)

1
where EXP means e, the base of natural logarithms (2.71828) raised to the power
of the quantity in parenthesis. Perhaps more conveniently, equation (1) is also
equivalent to

. b b
V=>b0 n?2 (3)
] 0
i b
where b0 = EXP(bO) or e Q.

Experience has shown that the bias introduced by making a logarithmic
transformation of the dependent variable (volume) is negligible so adjustments
were not considered.

VYolume Tables

The volume tables shown at the end of this report (Tables 1-8) were
generated by substituting various DBH and height combinations in the appropriate
equations. The equations are shown at the bottom of each table. A few items
should be noted concerning these tables,

1. Trees with less than one 16 foot log were not included
in the board foot tables.

2. Stump height was chosen in the field to coincide where
the tree would probably be cut. Thus, it is variable.

l/ Readers desiring more information on the use of optical dendrometers and the
STX program in preparing volume tables are referred to the discussion and
reference citations in: Wensel, Lee . 1971, Tree Volume Equations and Tables
from Dendrometer Measurements. Hilgardia, V41, No.4, U.C., Agric. Exp. Sta.

2/ The equations at the bottom of the volume tables have log replaced with the
notation ‘LN'.
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Reliability

The volume tables essentially give 'average' volumes for trees of a
given DBH and height. These volumes are subject to two sources of statistical
error when used for an individual tree; (1) an error associated with estimat-
ing the 'true' population volume relationship from samples. This source of
error can be reduced by taking more samples. (2) An error associated with
random deviations about the 'true' population volume relationship. This source
of error may be reduced by adding additional explanatory variables {e.g., form
class).

To give some idea of the precision of the volume equations, 95 percent
confidence intervals, expressed as a percent of the tabled volumes are shown
in Tables 7-12. These intervals are relatively small in the DBH-Height cate-
gories where the bulk of the tree samples were taken {Tables 13-15).

Notes to Users

As with all regional volume studies, field checks should be made to
test for local anomalies from the general relationships shown in the volume
tables before general usage. C(Checks against the redwood cubic volume tables
of Paltley indicate that there is a reasonable compliance in the smaltl DBH
classes but these tables are about 10 percent higher in the larger DBH classes
(30-40 inches). Possibilities for this discrepancy are numerous: different
sampling distributions, different methods and levels of accuracy in various
phases of volume estimation, different criterion in tree selection, different
functional volume equation forms, shifts in population characteristics over
time, etc.

No attempt has been made at this time to account for these differences.
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g 2.1 11,6 6.9 4.5 5.8 7.8 9.1 11.1 13.8 14.7 6.3 1v.5 19.2 20.5 21.7 22.9 23.9 25,89 25.% 26.3
18 22,7 15,1 9.9 6.1 4.8 4.9 5.6 T.4 9.3 18,9 12.5 13.3 19.3 16.5 17.8 18.9 2.0 21.6 22.8 22.4
1z 25.8 18,1 2.7 8.7v 5.6 3.7 3.5 4.0 B2 7.8 8.4 (8.8 tZ2.2 17.4 14.6 15.8 le.g 7.9 18.8 3.7
b 28.4 2.7 1502 1101 7B 5.2 3.5 3.2 4.1 S.4 5.8 8.2 8.6 18.8 12.8 13,1 14.2 19.2 16.2 17.1
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26 21.3 1B.1 15.2 12.9 11.8 9.4 8.2 7.2 €.4 S.9 5.6 S.5 5.6 5.8 &.1 6.5 6.9
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& 4 4
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16 i 3 3 ! 11
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2¢ { z l 2 2 1 11
o2 4 1 2 4 7 15
24 3 3 3 4 1 i 15
26 1 1 5 3 2 1 1 14
als z 3 2 7
ig 2z i 5 3 3 1 i 16
2 1 1 3 3 2 14
34 i 1 z 4
3L 1 z 3 2 2 18
38 1 | 2
| 1 2 .1 4
43 3 2 1 1 v
44 1 i 1 3
46 1 1 2
= 1 1
56 1 1
2 1 1



Table 14

MUMEER OF SAMPLE TREES
GROSS EUBTC-FLGT VOLUME TRELE
DOUGLAS-F IR
________________________________________________________________________ )_..______.;_ e LM e e n AT T A ke ¢ PR et ——
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36 t ! 1 1 | 2 3
g 1 !
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