C02 Levels in the Atmosphere Worksheet

Introduction:  The Earth’s thermostat is a complex and delicate mechanism.  At the centre of this control is Carbon Dioxide (CO2), a colourless, odorless, invisible gas.  CO2 in the atmosphere helps keep the earth warm, because it traps heat near the planet’s surface in a process called the Greenhouse Effect.  CO2 molecules allow sunlight to penetrate the atmosphere and heat the Earth’s surface, but prevent heat from escaping back into space.  Without this critical balance the Earth would be too cold for life to exist.  However, too much Carbon Dioxide can cause the Earth to warm considerably.  CO2 is one of the most important greenhouse gases, because natural factors and human activity, such as burning fossil fuels, can directly affects the concentration in the atmosphere. 
But how much is too much? 

Watch this video:  (http://www.sciencedaily.com/videos)  

Scientists can make predictions based on data collected over long periods of time.   The graph below provides a timeline of CO2 levels in the Atmosphere for millennia.

http://climate.nasa.gov/evidence/
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A Closer Look

C02 levels in the atmosphere have appeared to increase over the last few decades.  Although C02 levels fluctuate through seasonal changes, there seems to be a steady increase in the levels over time.  Charles David Keeling was the first individual to make frequent regular measurements of C02 concentrations at the South Pole and Hawaii.  The Keeling Curve is a graph showing the change in concentration of C02 in the atmosphere since 1958. The measurements were taken at the Mauna Loa Observatory in Hawaii. 
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Solar Sensors at the Mauna Loa Observatory in Hawaii

Keelings data showed the first significant evidence of increasing carbon dioxide levels in the atmosphere. http://en.wikipedia.org/wiki/Keeling_Curve  

The world's most current data for atmospheric CO2 is from measurements at the Mauna Loa Observatory in Hawaii.  Examine the chart for trends:

http://co2now.org/index.php?option=com_content&task=view&id=22&Itemid=1
Concentrations are measured as “parts per million” or ppm.  In March 1958, when high-precision monitoring began at the Mauna Loa Observatory in Hawaii, atmospheric CO2 was 315.71 ppm.  For every one million molecules in the atmosphere, 315.71 of them were on average CO2 molecules.  Today, atmospheric CO2 is approaching 390 ppm.

Making the Connection Between Carbon Dioxide and Temperature

Use this virtual Time Machine to correlate Carbon Emissions and Average Global Temperature
http://climate.nasa.gov/ClimateTimeMachine/climateTimeMachine.cfm
The impact of higher levels of C02 can lead to other global changes.  In addition C02, along with methane and water vapor (Greenhouses gases)  can cause additional warming of the atmosphere.
http://en.wikipedia.org/wiki/Greenhouse_gas, http://www.chemicalformula.org/methane
http://en.wikipedia.org/wiki/Methane
Other factors may also influence the amount of C02 entering the atmosphere.   Factors such as deforestation can further impact the amount of C02, methane and water vapor into the atmosphere.

http://cdiac.ornl.gov/home.html
http://earthobservatory.nasa.gov/Features/Deforestation/deforestation_update.php
We will look at data and research and begin to draw some possible conclusions.

1. Look at the Keeling Curve below
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This graph shows both seasonal shifts in C02 as well as increases in C02 through the recent decades.  The C02 concentrations are measure in part per million volume.  Example, in 2000, for every one million molecules in the atmosphere, 370 were CO2 molecules.
2. What is Keeling’s Mauna Loa C02 Curve?  What are your initial observations?

3. Look at the following website and explain the seasonal shift in C02 in terms of plant respiration. 

http://www.gsfc.nasa.gov/topstory/20010327page2.html
http://www.gsfc.nasa.gov/gsfc/earth/pictures/2001/0327colors_of_life/carbon_cycle_land.mov
http://www.gsfc.nasa.gov/gsfc/earth/pictures/2001/0327colors_of_life/carbonrecord.mov
http://www.gsfc.nasa.gov/gsfc/earth/pictures/2001/0327colors_of_life/carbon_cycle_water.mov
4. Complete the next 2 charts and make conclusions from your data.

	Year
	Jan. C02 ppmv
	April C02 ppmv
	June C02 ppmv
	Oct.C02 ppmv

	1970
	
	
	
	

	1980
	
	
	
	

	1990
	
	
	
	

	2000
	
	
	
	


Explain the rise and fall of C02 levels in the atmosphere in terms of seasonal changes.  How would you expect the levels of 02 to change during the same time periods? http://scrippso2.ucsd.edu/

	Yearly Recordings
	C02 levels ppmv

	1960
	

	1965
	

	1970
	

	1975
	

	1980
	

	1985
	

	1990
	

	1995
	

	2000
	

	2005
	


Generally, how have the levels of C02 changed since 1960?
Human Impact on CO2 Levels

What could have caused the increases in these levels?  Name at least one natural and human cause.

If the C02 increase continues to change at the same rate, hypothesize what the C02 emissions in 2015, 2020 and 2025?

5.  Compare the Carbon Dioxide (CO2) levels with Oxygen (O2) levels:  

Use the data from the Scripps Institution of Oceanography, compare the concentration of Oxygen (O2) in the atmosphere:  http://scrippso2.ucsd.edu/
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What pattern do you see between CO2 and O2 levels of concentration? 

Other Greenhouse Gases

6. Look at the following sites;

http://www.chemicalformula.org/methane
http://en.wikipedia.org/wiki/Methane
http://en.wikipedia.org/wiki/Greenhouse_gas
http://www.personal.psu.edu/dnj111/edsgn100/projectmain.html

7. How do levels of C02 relate to water vapor and methane in the atmosphere?

8. Why are these gases called Greenhouse gases? 

9. Explain how this increases warming in the atmosphere.  If all the Carbon Dioxide and Water Vapour were removed from the atmosphere, what do you think would happen to the Earth?  
10. What global implications can we draw from this data and information?

11. Read the following information. http://earthobservatory.nasa.gov/Features/Deforestation/deforestation_update.php
What impact could deforestation make on C02 levels in the atmosphere?

12.   Read the following information. http://www.gov.mb.ca/agriculture/crops/greenhouse/bng01s02.html?print
What implications could this hold for the future?    How could this possibly affect the biosphere and changes in the atmosphere?

Test Your Understanding

13.   Review what you have learned.  Follow the link to watch a short movie and answer the Practice Questions.

 Human Activities and Carbon Dioxide

http://earthobservatory.nasa.gov/Experiments/PlanetEarthScience/GlobalWarming/GW_Movie4.php
Modern Atmospheric Concentrations of Carbon Dioxide

http://earthobservatory.nasa.gov/Experiments/PlanetEarthScience/GlobalWarming/GW_Movie5.php
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