Greenhouse Lab
Student Learning Goals: The students will be able to explain the global warming phenomenon in their own words.  They will also find scientific sources on the web which provide evidence about global warming, and demonstrate an understanding of reliable versus unreliable sources.

Procedures: Go to http://phet.colorado.edu/en/simulation/greenhouse and click on “The Greenhouse Effect.”

Questions:

1. Look at the model of the Earth with “No Greenhouse Gases” selected.

a) What do the red and yellow circles represent?

b) If you were talking to a friend about what you observe, how would you explain what is happening with the energy from the sun and the energy from the Earth? 
c) What is the temperature at the surface of the Earth (in Kelvin)?  Describe what a TV weatherperson would say about the day.  Show how he or she would have to convert Kelvin to Fahrenheit for the viewers.   
2. Use the sim to investigate photon behavior and the effect on the temperature when clouds and greenhouse gases are added.    

a) Make a data table of your investigation. 
b) Use your results to explain the global warming theory.
c) Some scientists have suggested* that high flying airplanes affect global temperature. Explain why you would be on their side or the opposing side of the argument.
3. Click on the “today” button to see our atmosphere now.  

a) List the four main greenhouse gases in our atmosphere in order from least to most abundant.  

b) Identify some natural or human processes that might increase or decrease (explain whether the effect is positive or negative) the amount of the following greenhouse gases in the atmosphere: water (H2O), carbon dioxide (CO2), and methane (CH4).
4. The theory of global warming was initially based on scientists’ models of the atmosphere, which found that increasing certain gases in the atmosphere would lead to a small rise in temperature.  In years past, many people have disputed this theory, leading to great political controversy over the issue of global warming.  Is there now evidence to support this theory?  (To answer this question, you may consult online sources, but LIST all your sources, and for each source explain why you think the source is trustworthy.)
5. This computer simulation presents a model of global warming for a simplified Earth.  What are some simplifications made by the computer programmers?  Could a computer simulation of the Earth ever be 100% accurate?  

* Charles N. Long, et al (2005). Changes in Earth’s Reflectivity. Science 308 (5723).





