Cloud Cover Changes and its Effect on Atmospheric Temperature

Introduction: 
As the amount of water vapor in the atmosphere increases, cloud cover planet-wide can also increase.  As a result of increasing cloud cover, the albedo (reflectivity) of the earth can also change and increase or decrease the amount of sunlight being reflected away from the planet.  For these experiments, you can test the effects of increased cloud cover on temperature.  
The essential piece of information you are looking for is the rate of temperature change that this factor causes.  When you finish conducting your experiment, go to Data Table 1 and write in the rate of change for the particular factor you are testing.  Then go to Data Table 2 and choose the nature of the factor’s effect.  A direct relationship means that an increase in one variable produces an increase in another variable.  An inverse relationship means that an increase in one variable produces a decrease in another variable. 
Clouds can have two effects on climate change.  They can act as a reflective surface to keep heat out, but can also act as a source of insulation to keep heat in.  Before running the experiment, think about which of these effects is being demonstrated.  Keep in mind that our layer of clouds is relatively thick.

Procedure: 
1. Check that both Temperature Probes are connected to the LabQuest, and that the LabQuest is either plugged in or has plenty of battery power.

2. Prepare the LabQuest for data collection: On the Meter screen, tap Mode.  Change the data-collection rate to 1 sample/second and the length of time to 120 seconds.  Tap OK.

3. Fill two (2) Erlenmeyer flasks with 50 ml of black gravel.

4. Cover one of the flasks with a coating of artificial window frosting.  Note - Your teacher may have already done this for you.

5. Close both flasks by using a rubber stopper with a hole for the temperature probe.

6. Place the flasks up against the front inside corners of the pre-made stand. (See Figure Below).
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7. Place the stand 12 centimeters away from the lamp.  (Be sure the lamp is shining directly into the side of the bottle and any labels are turned away from the lamp.)

8. Insert temperature probes into the glass bottles through the holes in the rubber stoppers.  Insert temperature probe 1 into the clear flask and temperature probe 2 into the cloud covered flask.

9. Be sure that both of the initial temperatures are within 0.5° C of each other.
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10. Simultaneously turn on the work lamp and hit the green collect button on the LabQuest.  Data will be collected for 2 minutes and stop automatically. Turn the work light off immediately after data has been collected.

11. Determine the rate of temperature change during your experiment.  Do this by first looking to see that the full graph of your data collection is showing (the “Graph” screen).  Click on Analyze, then select “Curve Fit”.  Click on “temperature” (check box on the left).  In “Choose fit”, set it to “linear”.  Click OK. Repeat this for the second “temperature” (check box on the left).  Now, on the right of the graph screen, scroll down until you see the slope (m) for both lines.  Write these down in Data Table 1 that you created in your notebook (units are oC/s).  Then record the nature of the relationship on Data Table 2.
 
12. Go to the “Table” menu and click on “Clear all data.”

Discussion Questions:
1. Did this experiment demonstrate the ability of clouds to reflect heat and keep it out or did it demonstrate the ability of clouds to act as insulation and keep heat in?  Was this consistent with what you expected?  
2. How might increased temperatures caused by climate change magnify the effects of clouds?  
Critical Thinking:
1. If the clouds in this experiment were black instead of white, what differences (if any) do you think would be observed?
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