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STUDENT INQUIRY AND BIODIVERSITY MONITORING 
Activity 1:  Forest Mapping in Two Habitat Types 

 
Background 
 
Forests are essential to the health and survival of many of the world’s species, including 
humans.  They help clean the environment by processing toxins from the air and soil.  They 
serve as homes for other animals and plants.  They provide humans with things we need in 
our lives as well:  lumber, food, beauty, recreation. 
 
Because of the value of forests to ecosystems and to humans, scientists around the world 
have designed many methods to collect data (information) to help us understand, protect and 
restore forests. 
 
Scientists use mapping to study change that occurs in a forest ecosystem.  They map trees 
that live in our forests and return from year to year to check each tree.  Their maps over time, 
and over many locations not only tell where each tree is located in the plot, but also gives 
data to monitor biodiversity and assess how forests change over time.   
 
Scientists study forests using tools and techniques (called protocols) to study forests.  Some 
protocols and tools are simple—ranging from paper, pencil and a clipboard all the way to 
satellites, probes and computers. 
 
Scientists at the National Zoo are committed to understanding and protecting animals and 
their habitats, including forests.  They study here, in the United States, as well as around the 
world.  They are also committed to training other people, such as wildlife manager, rangers 
and foresters, and other professionals who work in nature to understand the world around 
them, and how all things are interconnected:  soil, water, air, plants, animals, and humans. 
 
The job of scientists is mostly exploring — asking questions the world around them and 
design experiments to test those questions.  In this activity, you will have the opportunity to 
be involved in real-world science, using the same tools and technology that are used by our 
National Zoo scientists in their work around the world.   
 
Objectives 
 
Upon completion of this activity, you will be able to: 
• Understand ecology, forest, environmental concepts 
• Know measurement terms: diameter, circumference, meter, centimeter, x-axis, y-axis 
• Use metric scale to take measurements 
• Collect data in a forest setting 
• Graph tree data using x,y coordinates 
• Make observations and predictions regarding the forest 
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Materials 
 
• 6 30-meter tapes (metric/inches) 
• DBH (diameter at breast height) tape 
• Tree numbers and/or chalk 
• Data sheets and graph paper 

• Pencils 
• Newsprint and pens 
• Tree “cookie” 

 
Definition of terms 
 
Biodiversity:  the number and abundance of living things 
Census:  an official, systematic counting of a population 
Centimeter:  a unit of measurement that is 1/100th of a meter 
Circumference:  the boundary line of a circle 
Data:  Information 
Diameter:  a straight segment passing through the center of a circle 
Diameter at breast height (DBH):  the diameter of a tree, usually in centimeters, as measured 

at breast height (1.3 meters above the ground) 
Ecology:  the study of relationships of living things to one another and environment 
Ecosystem:  living things in an area that interact with each other and the environment 
Forest:  a community of trees, along with plants and other organisms in a large area 
Hypothesis:  an explanation for a set of facts that can be tested (an educated guess) 
Meter:  the basic unit of measurement in the metric system 
Protocol:  a set of research procedures that result in data being collected the same way every 

time it is collected 
Quadrant:  a portion of a biodiversity monitoring plot, or defined area for monitoring.  In this 

exercise, a quadrant is 20x20 meters square. 
Tree:  a woody plant taller than 2 meters with a DBH greater than 4 centimeters 
x-axis:  the horizontal line on a grid that goes across the bottom or top of a graph 
y-axis:  the vertical line on a grid that goes up the side of a graph 
 
 Procedure 
 
Team Roles 
Team leader 
2 data recorders 
2 x-axis measurement takers 
2 y-axis measurement takers 
2 DBH measurement takers 
 
Part 1:  Mapping the trees in a 20 by 20 meter quadrant 
1. Follow your team leader’s instructions for laying the tape measures on the boundaries of 

the quadrant.  You will end up creating, on the ground, what looks like graph paper, 
starting at the lower left hand corner, which is 0 meters on the x-axis and 0 meters on the 
y-axis, and running up to 20 meters on either side. 

2. Two students will take measurements on the x-axis and two students will take 
measurements on the y-axis.   

3. Data recorders stand at the target tree and the x-axis and y-axis team members walk 
along each of the tape measures until they are opposite the tree. 
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4. x and y-axis teams call out the measurement (such as “3.5 meters on the x-axis”) to the 
data recorders. 

5. Data recorder will mark the tree with chalk to ensure it is mapped only once. 
 
Part 2:  Measuring the diameter of the trees 
1. Diameter of a tree is calculated at a standard height from the ground—usually at 1.3 

meters from the ground, which is what is called “breast height”.  Therefore, this 
measurement is called “Diameter at Breast Height” (or DBH). 

2. The DBH team will take a measurement ahead of time on his or her own chest and use 
this as a target DBH measuring height (so you don’t need to take a height measurement 
on every tree). 

3. Using a special pre-calculated tape measure, which has two sides:  (1) true centimeter 
measurements, with which you can calculate the circumference of a tree (or the boundary 
of a circle), and (2) DBH side where the diameter is already calculated, using a special 
formula. 

4. DBH team will take a DBH measurement for each tree and call out the measurement to 
the data recorders. 

 
Part 3:  Data recorders and first analysis of findings 
1. Two students will work with team leader to record the data from the x-axis, y-axis, and 

DBH teams on a data sheet, and on a piece of graph paper. 
2. When the data is collected from the quadrant, graph the data on newsprint and make 

observations about what they’ve discovered in the forest. 
 
Part 4:  Stream-side team and hill-side team discussions 
To allow for comparison and discussion, two sites should be selected for mapping, one on an 
upland slope, and the other along a creek or other low, damp area.  At the conclusion of the 
activity, class should discuss what they see as differences and similarities in the data and 
graphing they have completed.  
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Activity 1:  Forest Mapping in Two Habitat Types 
 

TREE MAPPING DATA SHEET 
 
Observers: _________________________________________________________________ 
 
Date: _____________________________________  Check one: Creekside  Hillside  
 
 

Tree Coordinates Tree # DBH (in 
Centimeters) x-axis y-axis 
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Grid Map of a Biodiversity Plot 
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Seeing Patterns-Habitat Type 
 

Witch Hazel 

 
White Pine 

 



Seeing Patterns-Change Over Time 
 

Dogwood, 1995 

 
Dogwood 2001 
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