
Lesson 1 – Creating a Woodland Study Plot
Objectives:

Students will know what trees live in their schoolyard and will be able to identify at least four trees.  
Students will know how to describe the forest community in their schoolyard and will be able to explain differences between two species in terms of one of the following: general health, location, density, or basal area.  
Overview:  
1. Students determine where to set up schoolyard forest plots.
2.  Students create forest plots, measuring DBH and identifying trees within each plot.

3.  Students create a map of the forest plot.

4.  Students calculate basal area for each species.  

Time: Two 40 minute periods
Setting: field, classroom
Materials: 

· One 5m tape or marked rope
· One 30m tape or marked rope
· meter stick or DBH height stick (1.3m high)
· DBH measuring tape 

· tree and shrub identification books and keys, camera
· ½ in PVC pipe stakes or flagging (to mark ends of your transect)
· tree tags 
· ½ in roofing nails
· permanent marker
· ballpoint pen (if using write-on aluminum tags)

· data sheets and clip boards
· hammer

· tool apron or bag for carrying supplies

· map of your area
Engage: 
Hand out the pre-survey for students to complete.  When students finish, pass out the “Leaves” handout and ask students to create groups for as many species as they think are represented.  Ask students to share their answers.  This is a great formative assessment prompt which will help you identify which students are knowledgeable about trees, and what similarities and differences students pay attention to when making groups.  For example, some students may think that all the deciduous trees and coniferous trees are the same, while others may pay attention to the general shape of the leaves and not realize that there are several different species of maple, oak, pine, and aspen represented on the sheet.  You do not need to tell students the “answers”; in fact, it is better for them to discover which trees live in their schoolyard on their own.  Finally, make a class list of which species students were able to identify, and then hand out the Tree ID Data Sheet.  
Explore: 

Using Google Earth, find your school and identify the main landscape features with your students.  Have students make a simple map of the area or pass out a prepared map.  Identify the locations where you will be setting up your forest plots, and have students mark the location(s) on the map.  We suggest setting up at least two plots.  You should also review safety procedures before going outside.  

Once in the schoolyard, organize students into groups.  It may be helpful to do the first plot as a class, so that students can observe the proper methods.   There should be at least three people in each group, although more is fine.  In their groups, students will set up the plots, record all the trees within the plot (a 30x10m rectangle), gather basic data about each tree (DBH, general health, canopy cover), and mark the tree’s location on the grid.  
Remind students of some basic rules: 
1. Only measure trees that are larger than 10cm DBH.  
2. If a tree is more than halfway outside of the plot, do not count it.  
3. Do not measure dead trees.  
4. If a tree splits into two branches below the DBH line, measure each stem as if it were its own tree.  
The plot should look something like this:  
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Once students have identified the starting point of a plot, they walk up and down the sides of the transect tape, measuring each tree that is within the 5m perpendicular from the tape.  
Explain:  The first step to understanding a forest ecosystem is knowing which trees live where, and calculating species richness, evenness, and other measures of biodiversity.  Then, using the basic information about the forest community that was collected (DBH of trees, health, location, and amount of sun), students can begin to understand more about the community.  Below are some ways to delve more into different aspects of forest ecology after this initial investigation.  

Biodiversity

Have students calculate the species richness, evenness, and possibly the Shannon or Simpson’s diversity index for each plot.  Then, ask students to compare the plots and provide explanations for the differences.  Instructions for calculating biodiversity indices can be found in the “Biodiversity Index” handout.  
Basal Area
One way to determine how many trees are in your plot is to simply count how many trees there are, and the next step would be to find the stand density, or the number of trees of each species.  However, what these measurements don’t tell you is how large the trees in your plot are, and this means you can’t really tell much about their economic or ecosystem value.  Basal area is one way to determine how much of your plot is actually covered by trees – literally, it is the area of trees in an area of land.  To calculate the basal area of a tree, use the formula for the area of a circle (area=πr2).  However, since you measured the diameter of the tree using the DBH tape, you have to first divide the diameter in half.  Here is the formula:
Basal area = π x (diameter/2)2
For example, if the DBH of a black cherry tree is 21.9cm, its basal area is 377cm2.  Most land managers report basal area in square feet per acre, but we’ll use metrics for our work.  If you add up all of the basal areas for each species, the number provides you with a way to compare which of the species in your plot cover the most area.  Then, you’ll need to divide by the size of your plot.  Here are some data from a Cary Institute plot:
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From these data we can see that black locust and sugar maple have the largest basal area.  However, we don’t know if this is because of a few really large trees or lots of smaller trees.  We can get a better understanding of the size of the trees by looking at the stand density, or numbers of trees in the plot:
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A final way to look at these plot-level data would be to find the average diameter  by species:
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Biomass & Carbon storage
To get a measure of biomass and carbon storage, we need to know a bit more about the trees themselves.  For example, some tree species are more dense than others, or tend to have more branches.  We’ll be using provided tree species coefficients Dr. Charlie Canham, so that we can see how biomass varies by species.  You can calculate the biomass and carbon storage of the trees in your schoolyard plot by using the provided spreadsheet or equations list.  
Extend:  
To find out more about the ecosystem services provided by the trees on your school campus, try using the iTree program: http://www.itreetools.org/design.php .  You’ll need to use the map feature to find your school.  Next, add the boundaries of your school building using the drawing tools.  Finally, add the trees in your schoolyard, including the species and size.  This will allow you to find out how the trees are benefitting your school.  Another option is to input the trees into the Hudson Valley Tree Guide on iNaturalist: http://www.inaturalist.org/projects/hudson-valley-tree-guide .  You can add observations of the trees you have found in your schoolyard.  Make sure to add at least one picture from your tree!  

Evaluate:  Using exit slips, ask students to answer the following:  Name two tree species in your schoolyard, and describe the differences between these two species.  
NYS Standards

MST 4- Physical setting, living environment and nature of science

MST 6- Interconnectedness of mathematics, science, and technology (modeling, systems, scale, change, equilibrium, optimization)

MST 7- Problem solving using mathematics, science, and technology (working effectively, process and analyze information, presenting results)

Benchmarks for Science Literacy

2A Patterns and Relationships

5E Flow of Matter and Energy

11C Constancy and Change

12D Communication Skills
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