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Estimating carbon dioxide sequestration of Saskatchewan trees 

Objective: measure the diameter of a tree and then estimate how much carbon dioxide it has 

sequestered (absorbed from the atmosphere) in its lifetime.  

First, what is meant by carbon sequestration? This is the process of 

collecting carbon in the form of carbon dioxide from the Earth’s 

atmosphere. Plants do this by the process of photosynthesis. What do 

you remember about photosynthesis? Think about how plants grow: 

what they use as energy (sunlight) and what they “breathe” in (CO2) 

and out (O2).  

This activity focuses on tree species common to shelterbelts in 

Saskatchewan. Shelterbelts are rows of trees, planted strategically to 

slow down the wind. They are very common on farms in 

Saskatchewan, to shelter farmland. Six trees often found in 

shelterbelts are: 

Caragana 
Green 

Ash 
Hybrid 
Poplar 

Manitoba 
Maple 

Scots 
Pine 

White 
Spruce 

 

While the main function of shelterbelts is to shelter land from the wind, shelterbelts also take a lot of 

carbon out of the atmosphere. A group of researchers from the University of Saskatchewan studied 

these six tree species to learn how much carbon dioxide they sequester over time. They observed 

many of each species to derive an equation for estimating first the trees’ biomass and in turn its 

sequestered carbon. Visit shelterbelt-sk.ca to learn more about the researchers and their project. 

 

Using their equation, a measuring tape, and some math, you can do this estimating yourself. Here’s 

how: 

 

 

1. Identify the tree species. Circle the species that resembles the tree (photos page 7): 

 

Caragana 
Green 

Ash 
Hybrid 
Poplar 

Manitoba 
Maple 

Scots 
Pine 

White 
Spruce 

 

 

2. Measure the tree diameter (at breast height).  

 

 

Diameter =                            cm 

 

 

 

 

 

 

diameter 

Did you know 
there are over 

60,000km of planted 

shelterbelts in 

Saskatchewan. That’s 

like the distance from 

Saskatoon to Calgary, 

100 times! 

http://iss.madlabsk.ca/wordpress/
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3. Estimate the age of the tree using the DBH data table provided.                               years old 

 

 

 

4. What is the Above Ground Biomass? 

 

Researchers derived the following equation from their data. Factors a and b for each tree 

species are in the table below – use these inputs in to solve for Above Ground Biomass. 

 

 

𝐴𝑏𝑜𝑣𝑒 𝐺𝑟𝑜𝑢𝑛𝑑 𝐵𝑖𝑜𝑚𝑎𝑠𝑠 = 𝑎 × 𝐷𝐵𝐻𝑏 

 

Above Ground Biomass =                        ×                           =                        kg 
 

 

 Caragana 
Green 

Ash 
Hybrid 
Poplar 

Manitoba 
Maple 

Scots 
Pine 

White 
Spruce 

a  0.0284 0.20637 0.09142 0.29428 0.43264 0.0066 

b  2.576 2.1217 2.3011 1.898 1.887 3.1832 

 

 

5. What is the Total Biomass? 

 

Total Biomass =                       kg /                         =                        kg 

 

 

What is Species Ratio? Use the ‘Species Ratio’ table and the tree age to determine the Species Ratio. 

Hint: if you don’t know the age of the tree, use the measured diameter. 

 

 

Now we know the total biomass of the tree! This includes roots, stems, leaves, and the trunk! We can 

convert the total biomass value into carbon dioxide equivalent with a few quick calculations: 

 

6. First, what is the carbon content of the tree? 

 

Mass of carbon =                       kg * 0.5 =                        kg 

 

On average, about 50% of a tree’s biomass is carbon.  

 

 

 

 

 

 

a 

b 

Above Ground Biomass Species Ratio 

Total Biomass 

diameter 

age 

(                         ) 
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7. How much carbon dioxide (CO2) was sequestered (taken out of the atmosphere) by this tree? 

 

Mass of CO2 sequestered =                         kg * 
44 𝐶𝑂2

12 𝐶𝑎𝑟𝑏𝑜𝑛
 =                       kg 

 

This is because for every CO2 molecule, 12/44 of its weight is carbon. A CO2 molecule weighs about 

44 atomic mass units (amu) and a carbon atom weighs about 12 amu. 

 

 

 
 

 

 

 

 

Reference: Amichev, B. Y., Bentham, M. J., Kulshreshtha, S. N., Laroque, C. P., Piwowar, J. M., & Van 

Rees, K. C. (2016). Carbon sequestration and growth of six common tree and shrub shelterbelts in 

Saskatchewan, Canada. Canadian Journal of Soil Science, 97(3), 368-381.  

Mass of carbon 

   1 carbon atom  +(12 amu 

+ 2 oxygen atoms   +(16 amu) x 2 

   1 CO2 molecule  +(44 amu 
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CURRICULUM CONNECTIONS 

Grade 9 Mathematics N9.1 Demonstrate (concretely, pictorially, and symbolically) understanding 

of powers with integral bases (excluding base 0) and whole number exponents including: 

representing using powers; evaluating powers; powers with an exponent of zero; solving 

situational questions. 

Science AE9.1 Distinguish between physical and chemical properties of common substances, 

including those found in household, commercial, industrial, and agricultural applications. 

Level 10 Workplace and Apprenticeship Mathematics 10 WA10.1 Demonstrate understanding of 

the preservation of equality including solving problems that involve the manipulation and 

application of formulas related to: perimeter; area; the Pythagorean Theorem; primary 

trigonometric ratios; income. WA10.5 Demonstrate using concrete and pictorial models, and 

symbolic representations, understanding of area of 2-D shapes and surface area of 3-D objects 

including units in SI and Imperial systems of measurement.  

Science SCI10-CD1 Assess the implications of human actions on the local and global climate and 

the sustainability of ecosystems. 

Level 20 Workplace and Apprenticeship Mathematics 20 WA20.1 Expand and apply 

understanding of the preservation of equality including solving problems that involve the 

manipulation and application of formulae for volume and capacity, surface area, slope and rate 

of change, simple interest, and finance charges. WA20.3 Extend and apply understanding of 

surface area, volume, and capacity using concrete and pictorial models and symbolic 

representations (SI or imperial units of measurement). 

Environmental Science 20 ES20-AH1 Assess the impact of human activities on indoor and outdoor 

air quality and the need for regulations and mitigating technologies to minimize risks to human 

health. ES20-AH2 Analyze the production, reliability and uses of geoscience data to investigate 

the effects of a changing climate on society and the environment. ES20-TE2 Examine the role 

plants play in an ecosystem, including the ways in which humans use plants.  

Level 30 Earth Science ES30-AH1 Analyze the composition of Earth's atmosphere and factors that 

influence changes in the composition in the short and long term.  
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Caragana 

 
Photo by the Shelterbelt DSS 

Green Ash 
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Hybrid Poplar 
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Manitoba Maple 

 
Photo by USDA 

Scots Pine 
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White Spruce 
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