Surface Albedo (Reflectivity) Effects on Atmospheric Temperature

Introduction: 
The albedo of the surface of the earth relates to how much sunlight is absorbed and reflected by the earth. A high albedo means that a lot of light is reflected from the earth and conversely, a low albedo means that the earth is absorbing a lot of light. Generally speaking, darker colors have a low albedo and light colors have a high albedo. In this experiment, you will test the effects of two land types on atmospheric temperature. You will use black and white gravel to simulate two land covers of different albedo. 

The essential piece of information you are looking for is the rate of temperature change that this factor causes.  Albedo changes can have varying effects depending on the strength of the sunlight striking the surface.  This experiment is set up to model what happens when forests (black gravel) are converted to farms, lawns, and buildings (white/tan gravel).

Procedure: 
1. Connect both Temperature Probes to the LabQuest into Channels 1 and 2.

2. On the Meter screen, tap Mode. Change the data-collection rate to 1 sample/second and the length of time to 90 seconds. Tap OK.

3. [bookmark: _GoBack]Using a ruler, measure a distance of 8 centimeters between the light source (desk lamp with 60-100 watt incandescent bulb) and the two Erlenmeyer flasks. 

4. Fill one flask with 100-mL black gravel and fill the other flask with 100-mL of white gravel.

5. Place both flasks on the table top at the appropriate distance from the light source. The flasks should be placed directly side by side with the white labels away from the light source.

6. Place a 1-hole stopper in each flask, and insert the temperature probes in the open holes in the stoppers. (Make sure the temperature probe for the black gravel is in Channel 1, and for the white gravel is in Channel 2.)

7. Set up and move the light so that it is pointed down towards the two flasks at approximately 45˚.

8. Simultaneously turn the work light on and tap the green button on the LabQuest. Data will be collected for 90 seconds and stop automatically. Turn the work light off immediately after data has been collected.

9. Record your data from the LabQuest.  At the top of the screen, tap on the icon that has an X|Y.  This gives you a list of all the temperatures the LabQuest recorded.  For the Channel 1 Temperature, write down the first temperature (at 0 seconds) on your data sheet.  Scroll down to the bottom of the table and write down the last temperature (at 120 seconds) on your data sheet.  Then do the same for the Channel 2 Temperature.


Discussion Questions:
1. Did a change in albedo have a change in temperature in your flasks?
2. With more and more deforestation occurring around the world, would you expect global climate to become warmer or cooler?
3. Give an additional example how a change in albedo could impact atmospheric temperature. Is this consistent with the results from your experiments?
Critical Thinking:
1. Recent studies have shown a decrease in polar ice coverage, exposing rocky ground.  Using the results from today’s experiment, what would you expect to find with the climate in the polar areas?
2. Further studies have found that the loss of polar ice is increasing warming.  What are some factors that are different in the polar areas of the world that might affect today’s experiment results? 

