Stephen F. Austin State University

SFA ScholarWorks

Texas Forestry Papers, No. 1-29, 1970-1976

5-1973

Texas Forestry Paper No. 21

J. David Lenhart
Stephen F. Austin State University

J. Robert Hasness
Stephen F. Austin State University

Dwight R. Hicks
Stephen F. Austin State University

David M. Hyink
Stephen F. Austin State University

Seymour |. Somberg
Stephen F. Austin State University

Follow this and additional works at: https://scholarworks.sfasu.edu/texas_forestry_papers

b Part of the Other Forestry and Forest Sciences Commons
Tell us how this article helped you.

Repository Citation

Lenhart, J. David; Hasness, J. Robert; Hicks, Dwight R.; Hyink, David M.; and Somberg, Seymour |., "Texas
Forestry Paper No. 21" (1973). Texas Forestry Papers, No. 1-29, 1970-1976. 4.
https://scholarworks.sfasu.edu/texas_forestry_papers/4

This Book is brought to you for free and open access by SFA ScholarWorks. It has been accepted for inclusion in
Texas Forestry Papers, No. 1-29, 1970-1976 by an authorized administrator of SFA ScholarWorks. For more
information, please contact cdsscholarworks@sfasu.edu.


https://scholarworks.sfasu.edu/
https://scholarworks.sfasu.edu/texas_forestry_papers
https://scholarworks.sfasu.edu/texas_forestry_papers?utm_source=scholarworks.sfasu.edu%2Ftexas_forestry_papers%2F4&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/94?utm_source=scholarworks.sfasu.edu%2Ftexas_forestry_papers%2F4&utm_medium=PDF&utm_campaign=PDFCoverPages
http://sfasu.qualtrics.com/SE/?SID=SV_0qS6tdXftDLradv
https://scholarworks.sfasu.edu/texas_forestry_papers/4?utm_source=scholarworks.sfasu.edu%2Ftexas_forestry_papers%2F4&utm_medium=PDF&utm_campaign=PDFCoverPages
mailto:cdsscholarworks@sfasu.edu

[EX
i SCHOOL OF FORESTRY
P2l STEPHEN F. AUSTIN STATE UNIVERSITY

,s"fﬁb““rése?‘?ﬁ%‘/ PAPER

- — O - -

SCHOOL OF FORESTRY
STEPHEN F. AUSTIN STATE UNIVERSITY

Nacogdoches, Texas

Estimating Cubic Foot Volume, Green Weight, or
Dry Weight Per Acre of Planted Loblolly Pine Using
Variable-Radius-Plot Cruising Techniques

by

J. David Lenhart, J. Robert Hasness,
Dwight R. Hicks, David M. Hyink,
and Seymour I. Somberg'

The variable-radius-plot (VRP) cruising concept, introduced to American
forestry in the 1950’s, has developed into a useful forest management tool for inven-
torying timber stands. Various VRP cruising procedures for estimating volume per
acre have been developed (1, 2, 3, 4, 5, 6). Growing acceptance of weight scaling
makes it desirable to estimate green or dry weight per acre in pounds. Information
on timber stand weights should also facilitate planning for both the forest manager
and the mill manager.

TREE MEASURE/BASAL AREA CONVERSION MODEL

Each tree tallied in VRP cruising represents a fixed number of square feet of
basal area per acre determined by the “factor’” of the prism or other sighting instru-
ment used (7, 8, 9, 10, 11).

To facilitate the conversion of tree basal area per acre to a product measure
per acre, a widely used tree measure prediction model can be modified.
The model is

(1) Tree measure = a + bD*H,

1 Lenhart, Somberg and Hicks are, respectively Assistant Professor, Professor and Graduate Assistant, and
Hasness and Hyink are former Graduate Assistants, School of Forestry, Stephen F. Austin State University.

Research for this project was supported in part by funds made available under the McIntire-Stennis Act.



where: D = diameter at breast height, in inches
H = total tree height, in feet, and
a and b = regression coefficients.

The first step in the modification process is to divide equation 1 by 0.00545415D7,
which is the basal area (BA) in square feet for a diameter class, expressed in inches;
as

@) Measure a " bD*H
0.00545415D7 0.00545415D? 0.00545415D*

Manipulation of equation 2 produces

(3) Measure aD-? i bH
BA 0.00545415 0.00545415

Equation 3 is a general model suitable for transforming individual tree
measure prediction equations (of the type shown as equation 1) for use in variable-
radius-plot cruising (12, 13).

CUBIC FOOT VOLUME, GREEN OR DRY WEIGHT ESTIMATION

Recent mensurational work in old-field loblolly pine (Pinus taeda L.) plan-
tations in the Interior West Gulf Coastal Plain region of Texas, Oklahoma, Arkan-
sas, and Louisiana has provided procedures for predicting several different tree
measures, Comprehensive equations and tables have been developed for volume
(cubic feet), (14); for green weight (pounds), (15); and for dry weight (pounds),
(16).

Selected equations for three merchantability standards from these authors’
work transformed according to equation 3. The modified equations are

Excluding bark - to a 2.0-inch d.o.b.
(4) VOLUME, CUBIC FEET/BA = 0.35907TH - 26.62193D-*
(5) GREEN WEIGHT, POUNDS/BA = 23.49404H - 3664.03748D
(6) DRY WEIGHT, POUNDS/BA = 10.09507H - 897.36806D~*



Excluding bark - to a 3.0-inch top d.o.b.

(7) VOLUME, CUBIC FEET/BA = 0.36083H - 59.39514D*
(8) GREEN WEIGHT, POUNDS/BA = 23.59121H - 5848.71520D*
9) DRY WEIGHT, POUNDS/BA = 10.15007H - 1730.83248D~

Excluding bark - to a 4.0-inch top d.o.b.
(10) VOLUME, CUBIC FEET/BA = 0.36620H - 144.38913D~*
(11) GREEN WEIGHT, POUNDS/BA = 23.89190H - 11405.67641D"*
(12) DRY WEIGHT, POUNDS/BA = 10.29858H - 3946.41512D~

APPLICATION

Two computational techniques for estimating volume, green weight, or dry
weight per acre may be used with VRP cruising. If the cruiser has access to a
programmable desk-top electronic calculator or a computer, the “formula” ap-
proach is efficient and precise. However, if sophisticated electronic calculating
machines are not available, the less precise “table’ approach may be acceptable.

“FORMULA”

1. Each loblolly pine tree tallied on a VRP is measured as precisely as feasible,
which may be to the nearest tenth inch in tree diameter and to the nearest foot in
total tree height.

2. The tree tally is separated by plots.

3. One (or more) of the 9 modified equations (4-12) above is used in programmable
electronic calculating machines—desk-top or full scale.

4. Each diameter and height pair from a VRP is then used to calculate its ap-
propriate tree measure ratio.

5. The ratios for all trees tallied on a VRP are summed.
6. This total is multiplied by the BAF of the prism used in the cruising.

7 The result is the estimated measure per acre based on one VRP.

“TABLE”

1. A VRP tally sheet can be developed showing two classifications—tree diameter
by 1-inch classes and total tree height by 5-foot classes. (Fig. 1)
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Figure 1. Portion of a suggested VRP cruising tally sheet showing the cells with
space for precalculated ratios and the observed tree tally.



Do

. A ratio for the particular diameter/height combination is precalculated for each
cell using one of the nine modified equations above. It is often convenient to have
these values printed in their respective cells on the tally sheet.

. Each tree tallied and measured is recorded by its appropriate diameter and
height class.

. After cruising is completed, the ratio in each cell is multiplied by the number of
trees tallied in that cell.

. All the products on each tally sheet are summed.
. This total is multiplied by the BAF.

. If a separate tally sheet is used for each VRP, the result is the estimated measure
per acre based on one VRP. In this case, as in the “Formula” method, the infor-
mation determined can be used to estimate the sampling variation.

If, however, an estimate of the variation is not required, computations can be
reduced by combining the tally from more than one VRP on a single tally sheet.
When the total value for all cells (step 5) is found, it is multiplied by the BAF
and then divided by the number of VRP’s included in the total, to produce the es-
timated measure per acre, based on all included VRP’s.

A similar modification of the “Formula’ method is possible, but has no impor-
tant advantages.
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