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•	 Set up an above-ground biomass plot — sample below. Plot size can vary depending on your location. 
Suggestion: make a map of your plot and assign numbers to each tree in the plot for the data entry. 

 

•	  Tree Circumference Measurement Guide - use this guide to determine where to measure the tree 
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•	 Tree Circumference Data Table — MS Excel spreadsheet linked in the curriculum folder. Linked 
spreadsheet automatically calculates when you insert tree circumference. When using this spreadsheet, 
first update your actual plot size if you are not using 30 meters x 30 meters plot size. Next, be sure to 
check species group tab for proper tree identification.  

•	  From the spreadsheet, enter data on the data entry tab
•	  Select the biomass calculation tab that looks like this: 

•	 The yellow total above-ground is your total of above-ground carbon stored in the trees, within your plot. 
2.	 Below-Ground — Carbon stored in soil	

A.	 Soil Core — use a core sampler
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•	 The soil core purpose is two-fold:  
1) to demonstrate the soil horizon layers (different colored layers based on carbon content); and  
2) to allow use the measurement of bulk density.

•	 When you pull the soil core, take a picture for students to analyze the horizon layers when they return to 
the classroom.

B.	 Horizon Layers from core sampler
•	 Use the Munsell Chart, available as a Google Image
•	 The Munsell System allows for direct comparison of soils anywhere in the world. The system has three 

components: hue (a specific color), value (lightness and darkness), and chroma (color intensity) that are 
arranged in books of color chips. Soil is held next to the chips to find a visual match and assigned the 
corresponding Munsell notation.

•	 For example, a brown soil may be noted as “hue value/chroma (10YR 5/3)”. With a soil color book 
with Munsell notations, a science student or teacher can visually connect soil colors with natural 
environments of the area, and students can learn to read and record the color, scientifically. Assignment 
of soil color by Munsell notation is one of many standard methods used to describe soils for soil survey.  

•	 The Munsell Chart illustrates the visual carbon layers. This differentiates between the carbon and non-
carbon layers. If the teacher is unable to access the Munsell Chart, he or she can explain to students that 
the darker soil color contains more carbon content than a lighter soil color.

•	 Soil color and other properties, including texture, structure, and consistency, are used to distinguish and 
identify soil horizons (layers) and to group soils according to the soil-classification system called Soil 
Taxonomy. Color development and distribution of color within a soil profile are a result of weathering. 
As rocks containing iron or manganese weather, the elements oxidize. Iron forms small crystals with a 
yellow or red color, organic matter decomposes into black humus, and manganese forms black mineral 
deposits. 

•	 Photographing the core sample while in the field allows you to analyze it with students in the classroom
C.	 Soil Bulk density from core sampler - sample carbon amount

•	 To sample the stored-carbon amount in upland soil sample:
a.	Determine Soil Sample Biomass Bulk Density in grams / cubic centimeter (below ground)

•	 	Dry mass density — remove water content 
•	 	Oven temperatures

iii.		forest soil ~ 105 degrees C for 24 hours
•	 If no oven is available, air dry in a sunny warm place for at least 2 weeks. Option to have students 

weigh it regularly until the weight becomes stable. 
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•	 Below ground 0.5% – 3% x dry weight = represents average range. This represents the amount of 
forest-stored carbon in the sample.

D.	 Students complete Data Summary Chart and Graph 
Primary-Source Data Table 

Upland-Forest Carbon-stores

Date: 

Location:

Sampling Technique Measurement Type
Carbon Content in 
kilograms

Rank Carbon 
Amount

Above-Ground 
Biomass Plot

Tree Circumference

Below-Ground Core 
Sample

Soil Bulk Density

Below-Ground Core 
Sample

Horizon Layers not applicable

 
Sample Data Table & Graph 

Materials
•	 tape measure
•	compass
•	flagging
•	chalk
•	 soil corer
•	 shovel

•	Munsell Color Chart
•	 ziplock bags/containers
•	10x10 cm quadrat
•	 sissors
•	drying oven
•	graphing spreadsheet
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■■Munsell Color System

Red, brown, yellow, yellowish-red, grayish-brown, and pale red are all good descriptive colors of soil, but not 
very exact. Just as paint stores have pages of color chips, soil scientists use a book of color chips that follow 
the Munsell System of Color Notation (www.munsell.com). The Munsell System allows for direct comparison 
of soils anywhere in the world. The system has three components: hue (a specific color), value (lightness and 
darkness), and chroma (color intensity) that are arranged in books of color chips. Soil is held next to the chips 
to find a visual match and assigned the corresponding Munsell notation. For example, a brown soil may be 
noted as: hue value/chroma (10YR 5/3). With a soil color book with Munsell notations, a science student or 
teacher can visually connect soil colors with natural environments of the area, and students can learn to read 
and record the color scientifically. Soil color by Munsell notation is one of many standard methods used to 
describe soils for soil survey. Munsell color notations can be used to define an archeological site or to make 
comparisons in a criminal investigation. Even carpet manufacturers use Munsell soil colors to match carpet 
colors to local soils so that the carpet will not show the soil tracked into the house.

Notes and Comments
4.	 Anchoring Phenomena: explore how forests “store” carbon
5.	 TREE MASS
6.	 A tree gets its mass from air and water. It “eats” air, chomps down on airborne carbon dioxide, then uses 

sunshine to pull the carbon dioxide apart, gets rid of the oxygen, which it spits back into the air, leaving the 
carbon and water, the stuff needed to make the substance of the tree.

http://www.munsell.com
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7.	
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