
Possible answers to the Reflection Questions

Note to Educator: The purpose of the Reflection 

Questions is to encourage students to think 

critically about what they have read. The following 

“answers” are only suggestions to assist you in using 

these questions in the classroom.

Introduction

State in your own words why it is important to 
be able to estimate the amount of carbon sent  
belowground by trees. Global climate change is 
an important issue today. To fully understand how 
trees will be affected by climate change, scientists 
need to estimate the total amount of carbon a 
tree captures, holds, and respires. This includes 
the carbon sent belowground to roots. If scientists 
cannot estimate how much total carbon a tree 
captures, holds, and respires, they will not have 
accurate information to predict how trees might be 
affected by climate change and how they affect 
carbon dioxide concentration in the atmosphere.

Do you think more of a tree’s carbon is kept 
aboveground or sent belowground? Why? Most of 
a tree’s carbon is found aboveground. This makes 
sense because the trunk, branches, and leaves of 
a tree are larger and have more weight than the 
roots underground.

Method

What are some of the variables being studied by 
the scientists? The amount of leaf area in a tree, the 
amount of carbon dioxide in the air (measured as 
a percentage), and the amount of belowground 
carbon. Which variable is the dependent variable? 
The total amount of carbon sent belowground.

Why would scientists want to know if there is a 
relationship between the amount of leaf area in a 
tree and the amount of belowground carbon? The 
amount of leaf area in a tree can be measured, 
as can the amount of carbon sent belowground. 
It is, however, much more difficult to measure 
the amount of carbon sent belowground for 
maintenance and respiration. If there is a 
relationship between the amount of leaf area 
and the amount of carbon sent belowground, 
scientists could estimate the amount of carbon 
sent belowground from the measurement of leaf 
area. That would make the estimation of the total 
amount of carbon sent belowground much easier, 
and it would be a lot less damaging to the trees.

Why did the scientists increase the amount of 
carbon dioxide provided to the trees? So they 
could discover if rising levels of carbon dioxide 
affect growth and if rising levels of carbon dioxide 
have any effect on the relationship between the 
amount of leaf area and the amount of carbon 
sent belowground.

Findings

Look at figure 9. Do you think that the amount 
of carbon sent belowground could continue to 
decrease to zero? Hint: Carbon is contained in 
every living thing. No, the amount of carbon sent 
belowground could not decrease to zero. Trees 
need roots to live, and therefore there will always 
be a certain amount of carbon sent by trees to the 
roots belowground.

Does the relationship described by figure 9 make 
sense to you? Why or why not? Students will have 
their own answer to this question. However, any 
answer should be backed up by the student’s 
reasoning. 

Discussion

If climate change includes changes in rainfall 
patterns and rising temperatures, some trees may 
not receive all of the resources they need. If that 
happens, what do you predict might happen to the 
amount of carbon being sent belowground to these 
trees’ roots? Based on this research, if trees come 
under stress, they will send more carbon and energy 
to their roots and put less into the trunk, branches, 
and leaves aboveground.

Why would it be a good idea for the scientists to 
study a greater variety of tree species before they 
fully understand the relationship between a tree’s 
leaf area, the rate of its photosynthesis, and its root 
system? Because the relationship might be different 
for different tree species. A scientist cannot assume 
that the same relationship exists for most tree 
species until they have studied a wider variety of 
species.
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