Effects of CO2 on Climate

Warm-up questions

1. Is carbon dioxide present in our atmosphere? How abundant is it in the atmosphere?

2. What reservoir (a place where carbon is collected) in Earth’s crust holds the most carbon?

Purpose: To investigate how carbon dioxide (CO2) can alter climate through a series of experiments.

Experiment 1


Carbon dioxide has been steadily increasing in the atmosphere since the industrial revolution. The atmospheric levels of carbon dioxide have been measured at the Mauna Loa Observatory in Hawaii since 1958. Carbon dioxide is a known greenhouse gas, a gas that has the ability to absorb and emit infrared radiation. In this experiment two test tubes, one with normal CO2 and one with high CO2 content, will be put in front of a lamp (sun) and the temperature will be monitored over time. 
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Prediction: What, if any, will be the difference in the test tube with more CO2 compared to the one with a normal amount?
Procedure:

1. Each group will receive one test tube labeled A – normal CO2 and one test tube labeled B – high CO2, soda water .

2. Place both tubes in a large beaker in front of the lamp. Make sure both tubes are the same distance from the lamp.

3. Record the temperature reading, t = 0.

4. Turn on the lamp.

5. After 5 min record the temperature reading, t = 5.

6. Turn the lamp off.

Observations

	Bottle
	Temperature  t = 0
	Temperature  t = 5
	Temp difference

	A
	
	
	

	B
	
	
	


Class data

	Group
	Temp difference A
	Temp difference B

	1
	
	

	2
	
	

	3
	
	

	4
	
	

	5
	
	

	6
	
	


Results:
Describe what you observed between the normal CO2 and high CO2 test tubes. How do your results compare with the class results?

Climate Prediction Exercise
In this exercise you will investigate how increased carbon dioxide in the atmosphere may alter life on Earth. Currently, the North Pole is covered with ice and approximately 68% of the fresh water on Earth is frozen. The ice in the North Pole continually melts in warmer months and then expands/grows in colder months. In the North Pole, polar bears use sea ice as a hunting ground to get food. A decline in the amount of sea ice in the polar bears’ habitat will make it more difficult for the polar bears to get enough food to survive. 

You will use the data obtained from the previous experiment to make a prediction about the relationship between the increasing amount of carbon dioxide in the atmosphere and the amount of sea ice available to the polar bears in the future. 

Prediction: What will happen to the sea ice under higher concentrations of carbon dioxide in the atmosphere?
How does the data from the previous experiment support your prediction?
What might this mean for the polar bears?

Critical thinking 1


It is a well known fact that CO2 concentrations have been increasing since humans have been combusting fossil fuels for energy. Currently, humans are putting more CO2 in the atmosphere than can be naturally cycled through the carbon cycle. This extra input causes the carbon cycle to be unbalanced. Although, humans do not directly feel the effects of increased carbon dioxide in the atmosphere at the current levels, some life forms can. Plants are one life form that can be affected by carbon dioxide concentrations in the atmosphere.

1.  What process can plants use to generate energy and what form of carbon is consumed in this process?

3.  What do you think will happen to plants if there are higher concentrations of carbon dioxide in the atmosphere?

4.  Will any life form benefit from the plants’ response to carbon dioxide? 

5. What do you think will happen to phytoplankton if there are higher concentrations of carbon dioxide?

Demo 1
In the natural carbon cycle, carbon dioxide from the atmosphere can be absorbed by the ocean. The ocean is the largest reservoir of carbon in Earth’s crust. As the ocean absorbs CO2 it reacts with water to form carbonic acid (H2CO3), bicarbonate (HCO3-) and carbonate ions (CO32-).  Organisms that make shells need carbonate to make their calcium carbonate (CaCO3) shells. As the ocean continues to absorb more CO2 the ocean becomes more acidic making it harder for organisms to make their shells. As a class we will examine how increasing the ocean pH will change life for organisms that use calcium carbonate shells. For this experiment an egg, representing a marine organisms with a shell, will be placed in a beaker full of acid.

Prediction: What will happen to the egg when it is put in the Acid? 

Observations:

Analysis:

1.  What will this mean for organisms with a shell living in the ocean?

Conclusion:

Based on the experiments and demos today, why do you think it is important to understand how carbon (especially in the form of CO2) plays a role in our climate?
