Unit C: Forest Management
Lesson 3: Measuring Timber Stands
Student Learning Objectives: Instruction in this lesson should result in students
achieving the following objectives:
1. Explain how to calculate board feet.
2. Explain how to measure basal area in standing trees.
3. Explain how to determine tree volume.

Recommended Teaching Time: 2 hours

Recommended Resources: The following resources may be useful in teaching this
lesson:
• A PowerPoint has also been developed with use of this lesson plan
• http://www.cwc.ca/Resources/E-Tools/BoardCalc.htm

List of Equipment, Tools, Supplies, and Facilities
Writing surface
PowerPoint Projector
PowerPoint slides
Transparency Masters
Tree scale sticks
Wedge prisms
Diameter tapes
Tree volume tables

Terms: The following terms are presented in this lesson (shown in bold italics and on
PowerPoint Slide #2):
• Basal area
• Board foot
• dbh
• Diameter at breast height

•
•
•
•

Log rules
Lumber overrun
Taper
Wedge prism

Interest Approach: Use an interest approach that will prepare the students for the
lesson. Teachers often develop approaches for their unique class and student situations. A
possible approach is included here.
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Like a grain producer who measures the production of their crops in bushels, the forester
measures production in board feet. In order for the forester to make this calculation the
understanding of certain terms and the acquisition of certain skills are necessary. Lead
discussion to the first objective of the lesson

Summary of Content and Teaching Strategies
Objective 1: Explain how to calculate board feet.
(PowerPoint Slide #3)
I. A Metric Board foot is a unit of measurement represented by a piece of rough wood 2.54
cm thick by 30.48 cm wide by 30.48 long; with a total volume of 2359.74 cubic cm. In
surfaced or finished lumber, width and thickness are based on measurements before
surfacing or other finishing.
(PowerPoint Slide #4)
A. Board feet of a piece of lumber can be calculated by multiplying the length of the piece ×
the width of the piece × the thickness divided by 2360. In this formula the
measurements are measured in centimeters.
(PowerPoint Slide #5)
B. To determine the board feet in several pieces of lumber that are equal in size, determine
the board feet in one piece then multiply that number by the number of similar size
pieces.
**Use TM: C3-1 or PowerPoint Slide #6 to aid in discussion on this topic. Bring in some
lumber pieces and have the students measure them and tell you the board feet.

Objective 2: Explain how to measure basal area in standing trees.
(PowerPoint Slide #7)
II. The basal area (cross-sectional area of a tree at breast height expressed in square meters)
is commonly measured to determine the level of stocking of a stand of trees, the amount of
timber to remove in thinning an overstocked stand, and timber volume calculations. Basal
area may be determined in a number of ways.
(PowerPoint Slide #8)
A. Basal area may be determined by physically measuring each tree with a Biltmore stick, a
diameter tape, or calipers. A table is then used to determine the basal area from the
recorded measurements.
(PowerPoint Slide #9 shows an example of a table used to determine basal area.)
(PowerPoint Slide #10)
B. One of the easiest methods for estimated basal area is by using angle gauges in optical
tree-measuring devices. One type of angle gauge is a wedge prism.
(PowerPoint Slide #11)
A wedge prism can be used to determine which trees should be counted and tallied in a
timber sample and which should not. Prisms are ground to specified basal area factor
size. The factors generally vary from 0.7 to 15.2 m2/ha, but the most common size is 2.3
m2/ha.
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(PowerPoint Slide #12)
Multiplying the basal area factor of the prism used at a given point in a timber times the
number of trees counted with the prism will directly give the square meters of basal area
per hectare of the trees around that point.
(PowerPoint Slide #13)
When a series of points is taken in a timber stand, average the figures for basal area per
hectare from all sampling points to obtain the average basal area per hectare for the
entire stand. Write out equations.
** Use TM: C3-2 and TM: C3-3 or PowerPoint Slide #14 TM: C3-4 or PowerPoint Slide
#15 to aid in discussion on this topic. If there are trees nearby have students figure out
the basal area.

Objective 3: Explain how to determine tree volume.
(PowerPoint Slide #16)
III. Tree volume tables are available to facilitate estimating the number of metric board feet,
cubic meters, or cords in standing trees. The volume tables are designed to indicate a
specific volume for a tree of a certain diameter at breast height (dbh) and height.
(PowerPoint Slide #17)
A. Tree volume tables that give the merchantable content of the standing timber are
generally derived from log rules, or tables that measure the volume of individual logs.
Volumes indicated on log rules are derived by formulas or graphic means.
(PowerPoint Slide #18)
There are over 50 different log rules used in the world, and the values assigned to trees
or logs vary considerably.
(PowerPoint Slide #19)
The more common rules are the Doyle, Scribner, International, Maine, Spaulding, and
Herring.
(PowerPoint Slide #20)
1. The Doyle rule indicates less volume for small-diameter logs than does the other
commonly used rules. The lumber overrun, or the production of more lumber than
the log rule allows, tends to be high for logs less than 71 cm, but it is excessive for
logs less than 40 cm.
(PowerPoint Slide #21)
In this rule, an arbitrary deduction is made for lumber processing losses from the
volume of a cylinder. The Doyle rule is most frequently used for the purchase of
sawtimber and sawlogs.
(PowerPoint Slide #22)
2. The Scribner rule is derived by graphic means and estimates the amount of 2.5
centimeter lumber that can be sawn from logs of specific dimensions.
(PowerPoint Slide #23)
This rule, like the Doyle rule, is most frequently used for the purchase of sawtimber
and sawlogs. Many forest agencies have adopted this rule for timber sale purposes.
The Scribner rule gives a lumber overrun for large logs.
(PowerPoint Slide #24)

3

3. The International log rule, like the Doyle, is derived by a formula and is the only rule
that adds volume for taper. Taper is a term that describes the gradual diminution of
diameter in a tree trunk.
(PowerPoint Slide #25)
It provides one of the highest estimates of volume of any of the log rules and closely
approaches the actual quantity of lumber that can be cut from a tree or log without
the normal provision for a slight lumber overrun.
(PowerPoint Slide #26)
This rule is no longer used for making timber sales, but it continues to be useful for
forest survey and research purposes.

Review/Summary: Use the student learning objectives to summarize the lesson. Have
students explain the content associated with each objective. Student responses can be used in
determining which objectives need to be reviewed or taught from a different angle. Questions
on PowerPoint Slide #27 can also be used.

Application: Determine the basal area and lumber volume of a local wooded area.
Contact your local forester for assistance.

Evaluation: Use the following sample test to evaluate the students’ comprehension of the
material covered in this lesson.

Answers to Sample Test:
Part One: Matching
1. d
2. b
3. a
4. e
5. c
6. f
Part Two: Completion
1. angle gauges
2. formulas; graphic
3. Doyle
4. Doyle; Scribner
5. International
Part Three: Short Answer
1. 36.68
2. 32.51
3. 74.21
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Sample Test

Name_____________________________________

Test
Unit C Lesson 3: Measuring Timber Stands
Part One: Matching
Instructions. Match the term with the correct response. Write the letter of the term by the
definition.
a. Board foot
b. dbh

c. Log rules
d. Lumber overrun

e. Taper
f. Wedge prism

_______ 1. The production of more lumber than the log rule allows.
_______ 2. Diameter at breast height.
_______ 3. A unit of measurement represented by a piece of rough wood 1 foot square and 1
inch thick.
_______ 4. A term that describes the gradual diminution of diameter in a tree trunk.
_______ 5. Tables that measure the volume of individual logs.
_______ 6. Can be used to determine which trees should be counted and tallied in a timber
sample and which should not.
Part Two: Completion
Instructions. Provide the word or words to complete the following statements.
1. One of the easiest methods for estimated basal area is by using ______ ______ in optical
tree-measuring devices.
2. Volumes indicated on log rules are derived by _______ or _______ means.
3. The ______ rule indicates less volume for small-diameter logs than does the other
commonly used rules.
4. The _______ and _______ rules is most frequently used for the purchase of sawtimber and
sawlogs.
5. The _______________ log rule is no longer used for making timber sales, but it continues to
be useful for forest survey and research purposes.
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Part Three: Short Answer
Instructions. Provide information to answer the following questions.
Calculate board feet for the following. Show your work. Make sure you watch your units and
convert when necessary.
1.

7 boards at 3.8 cm × 8.9 cm × 365.7 cm

2.

3 pieces at 1.9cm × 18.4 cm × 7.315 m

4. 9 pieces at 38 mm × 140 mm × 365.76 cm
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TM: C3–1

CALCULATING BOARD FEET
Definition: One metric board foot that is 2.54 cm thick by 30.48 cm
wide by 30.48 long; With a total volume of 2359.74 cubic cm.
Formula: bf = length × width × thickness divided by 2360. (These
measurements are done in centimeters)
Example 1: The number of bf in a board that is 3.657 m long, 14 cm
wide, and 1.9 cm thick is determined as follows:
14 cm X 1.9 cm X 365.7 cm =9,727.62 cc
9,727.62 = 4.12 board feet
2360
Example 2: The number of bf in a board that is 4.267 meters long, 89
mm wide, and 38 mm thick is determined as follows:
8.9 cm x 3.8 cm x 426.7 cm =14,430.99 cc
14,430.99 = 4.12 board feet
2360
Note: To determine the bf in a stack of boards when all the boards are
of equal size, determine the bf in one board and multiply that by the
number of boards.
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TM: C3–2

BASAL AREA OF TREES BY
DBH CLASSES
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TM: C3–3

STEPS IN USING A
WEDGE PRISM
1. Hold the prism at eye level directly
over the point to be used to sample
the timber stand.
2. Look through the prism, and count
the number of trees that should be
tallied. The face of the largest edge
of the prism should be at right
angles to the line of sight, and the
top edge of the prism should be
horizontal to the level ground.
3. Multiply the tree count at this point
by the basal area factor of the prism
to get the basal area per hectare in
square meters around this sampling
point.
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TM: C3–4
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