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Name: _________________________			Graded by: ________________
Date: __________________________
Step 1: Observe the Clouds
Watch the video below to learn about the various cloud types. Then, use either the GLOBE Observer app or the web-based link to access the cloud observation sheet. Using this sheet go outside and observe the clouds that are currently in your area. Report what you see. 
Your report will differ in form based on whether you chose to use the app or the web based version:
· GLOBE Observer App Submission: Create an account, select new cloud observation, follow the directions provided in the app press “Review / Send My Cloud Observations”, Click on the entry with the correct date and time, and then select, “Send 1 Cloud Observation to GLOBE”. 
· Web-based Submission: Using the cloud observation sheet as a guide, write two to three sentences describing the clouds in your current location. Submit your report.
Video: https://www.youtube.com/watch?v=y1yvX7mr16c
Web-based link:  https://scool.larc.nasa.gov/pdf/forme-ol.pdf
GLOBE Observer App:  https://itunes.apple.com/us/app/globe-observer/id1090456751?mt=8
Step 2: Cloud Experiment
NASA scientists often use models to study things that are too big or too small to examine in their natural setting. In this activity, you will use models of clouds and the Earth’s atmosphere to study the Earth’s energy budget. 
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Required materials: 
· 3 thermometers 
· pencil
· 3 identical, clear, food containers with the lids off (large enough to hold a thermometer)
·  TapeFahrenheit Thermometer

· 1 bag of cotton balls (to represent clouds)
· 3 pieces of black construction paper large enough to fit under each container
· 1 stopwatch or timer

Alternatives: You may use an infrared heat lamp with a 130 watt bulb in the event of a cloudy or rainy day. If materials are limited, you may opt to use 1 food container and 1 thermometer, testing the models individually. 

Setup: 
1. Find a sunny area outside.
2. Measure and record the air temperature 	   ⁰F
3. Remove the lids on all of the containers and turn them upside down. 
4. Tape a thick layer of cotton balls to ½ of the outside of one of the 
containers. These will represent cumulus clouds. 
5. Pull apart a few cotton balls and tape them in a very thin layer across ½ of the outside of the second container. These will represent cirrus clouds. 
6. Leave the third food container as is. This will represent a clear sky.  
7. Sketch a picture to represent each of the containers you made in the chart. 
8. Lay down the black paper and place the food containers with the tops removed upside down on the paper. 
9. Place a thermometer underneath each of the containers where the clouds produce a shadow. 
10. Position the containers so each will receive an equal amount of sunlight. 
11. Record the starting temperature for all 3 containers in the data table. All of the thermometers should read the same temperature.
12. Complete the remainder of the data table, recording the temperature in each container every minute for 3 minutes.  When checking the temperature, gently lift the container and quickly take a reading.
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Step 3: Draw Conclusions
Identify 3 similarities and 3 differences between the tubs you tested.
1. Identify 3 similarities and 3 differences between the tubs you tested. 





2. Which cloud conditions resulted in the highest temperatures? 


[bookmark: _GoBack]

3. Why do you think this happened?





4. Which cloud conditions resulted in the lowest temperatures?





5. Why do you think this happened?





Step 4: Make the connection
NASA scientists study the Earth’s energy budget because it determines the climate of the Earth. Our understanding of how energy moves in and out of the Earth’s atmosphere will improve as scientists gather more data using new and better instruments. In this step, you will learn how NASA scientists study the Earth’s energy budget using satellites in space that orbit the Earth.  
· Watch the attached video to learn about the Earth’s energy budget. 
              Video: https://www.youtube.com/watch?v=D_Qmue54W14
*Optional extension: Interactive Web-page: http://www.ces.fau.edu/nasa/module-2/energy-budget.php
· After watching the video answer the following questions:

1. If the Earth receives more solar radiation than it sends back into space, what would happen to the temperature of the Earth? 





2. What would happen to the temperature of the Earth if it released more energy into space than it received from the Sun? 






3. Explain how the cloud experiment you completed the Earth’s energy budget. 
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EARTH RIGHT NOW

Your planet is changing. We're on it





