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Overview

Canopy cover measures the percentage of an area covered by the vertical projection of the
tree canopy. There are some techniques that are used to measure this projection, the use of
the densiometer being one of the most commonly used. Through this activity a densiometer
will be made with elements that are easily found at home and are inexpensive.

Time
30 minutes

Prerequisites

None

School level

Primary and Secondary School

Purpose

To make a densiometer using low-cost materials.

Student Outcomes

e Students will describe a densiometer and explain its uses
e Students will build a densiometer using low-cost materials

Background

Tree canopy cover influences different processes in ecosystems. This is even more evident in
forests, where trees influence energy balance, habitat availability and productivity. The
measurement of cover is included in many studies describing ecosystems (Newete et al.,
2022). There are numerous methods and tools designed to measure canopy cover, each with
varying accuracy and precision. Many of the instruments used are based on the assessment
of the vertical projection of tree canopy above the trees, so the greater the angle projection,
the greater the overestimation of canopy cover may be (Cook et al., 1995).
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The most commonly used instruments to measure canopy cover are convex and concave spherical
densiometers, which are basically mirrors with about 96 dots reflecting the tree canopy. The
number of dots that are over a tree canopy is equivalent to the canopy cover percentage. The
GLOBE Program has developed an adaptation of this densiometer to calculate the percentage of
dots that are crossed by the tree canopy along a transect or assessment line.

Guiding Research Questions

e How could we measure tree canopy cover?
e \What is a densiometer?
¢ How can a densiometer be made?

Scientific Concepts

e Densiometer
e Tree Canopy

Materials and Tools

Toilet paper cardboard roll, paper towel or aluminum foil roll

Dental floss

Transparent adhesive tape

Scissors

Ya" washer or screw (if you don't have any of these items, the ring of a key ring may be used)

What to Do and How to Do It
e Beginning

e Teachers take their students near a tree and ask them how they can measure the area of
the tree canopy. In this part it is important to give the students all the time they need to
develop their creativity or to encourage group work.

e All the ideas put forward by the students are noted and the simplest techniques are
selected for implementation.

e Using the selected techniques, the students are asked to measure the tree canopies.

e Then, the teachers ask their students whether the results obtained are the same using
the different methods selected.

e Development

e The teacher introduces a densiometer and explains what it is and what it is used for to the
students, proposing them to make their own, using the materials in Figure 1 and following
the steps below:

o Every student takes the roll of paper and makes two slight cuts forming an X with
the help of the scissors. These cuts should be very small, about 2 mm (Figure 2)
and will be used to attach the dental floss that will cross over the top of the cardboard
roll.
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Figure 1: Materials for making a densiometer
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Figure 2: Lateral cuts with the scissors on one end of the cone

o The student takes a piece of dental floss and crosses an X making sure the floss will
be secured in the roll cuts (Figure 3).

o The floss is secured with transparent adhesive tape.

o Next, the washer (ring or screw) is attached to a piece of dental floss of about 20 cm
long as if it were a necklace, then the ends of the floss are attached to the cardboard
roll with adhesive tape.

o Then, the student decorates the outside of the densiometer in any way he/she likes.

Figure 3: Densiometer made by the students. The light blue stripes are the adhesive tap strips
that attach the thread to the densiometer.
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e Closing

e The students present their decorated densiometers and then start to use them to measure
the tree cover.

o To measure the cover the students take the densiometer with one hand and raise
the arm vertically towards the tree canopies. it is important to make sure that their

arm is fully stretched and that the washer is perpendicular (straight) towards the
observer's face (Figure 4).

Figure 4: For the use of the densiometer the observer's arm must be fully stretched and the
washer must remain perpendicular to the observer's face.
Source: GLOBE Program
o The observer can see through the paper roll and find the X mark as a point of
intersection that has been made with the dental floss.

o If tree branches or leaves meet in the point of intersection, a positive sign (+) for
cover is marked.

o If the branches or leaves of the trees are only on one side of the densiometer , a
negative sign (-) for cover is recorded (Figure 5).
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Figure 5: Observations with the densiometer; attention needs to be paid to when it is marked
positive (+) and when it is marked negative (-) for cover.
Source: GLOBE Program

e At the end of the activity the students discuss the experience with the densiometer and
can also set up a small art exhibition to display the decoration of their densiometers and
the pictures of the trees they evaluated.



Frequently Asked Questions

Is it possible to use something more durable than the cardboard paper roll to make the
densiometer?
Of course it is; you could use a 2" diameter plastic tube for more durability and rigidity.

What if | don't have floss or washers at home?
These materials can be replaced by a piece of very fine wool, embroidery thread and any
hoop that is not too big.

Suggested Resources
Video to make the densiometer: https://bit.ly/3HkBPeo
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