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Earth Exploration Toolbook

1. The maximum air temperature is showing somewhat of a repeating pattern here.  What do you think the reason for this is?

2. Is the pattern similar to one you might expect to see for maximum air temperature in your own city?  If not, what are the differences?

3. Look at the temperature scale, which runs along each edge of the graph.  On approximately what date does the highest maximum daily temperature occur in 1998?  When does it occur in 199?

4. Compare the two years and describe the differences and similarities you see.

5. During which months does soil moisture at 10 cm remain basically steady?

6. During which months does soil moisture at 10 cm change quite frequently?

7. What change do you notice as you compare soil moisture for 1998 with 1999?

8. In what ways is the graph of soil moisture (90 cm) similar to the graph of soil moisture (10 cm)?

9. In what ways are the two soil moisture graphs different?

10. How does the 1998 graph compare with the 1999 graph for soil moisture at each depth?

11. Look at the rainfall data for both years.  Do you think that Greenville, PA has a rainy season?

12. Is there a rainy season where you live?
13. At approximately what date in 1999 did the maximum air temperature start to regularly reach above 12 degrees C?

14. At approximately what date in 1999 did the maximum air temperature start to frequently rise above 30 degrees C?

15. At approximately what date did the soil moisture at 10 cm first drop below .22 g/g?

16. At approximately what date did the soil moisture at 90 cm first drop below .22 g/g?

17. On approximately how many days does the maximum air temperature get above freezing? 

18. During this three-month period, how much change do you notice in the soil moisture content at a depth of 10 cm below the surface? At 90 cm below the surface? 

19. Between the end of April and approximately May 19, describe what happens to soil moisture content at 10 cm. Look at the rainfall pattern between April 25 and May 19. Does this help explain the change in soil moisture at 10 cm? 

20. On approximately May 19 and again on May 22 there is a sharp rise in soil moisture content at 10 cm. Why do you think this happened? 

21. What happens to the soil moisture content at 90 cm during the second half of June? How do you explain this change? 

22. In addition to the data in the graph, can you think of any other natural changes that happen in the northern US during this time that might help explain the decrease in soil moisture content? 

23. What patterns or trends do you see in the Maximum Temperature across these three months? How do they compare with the maximum temperature patterns or trends where you live? 

24. For a period of almost two weeks in July, no soil moisture data was collected. What assumption would you make about the soil moisture at 10 cm during that period of time, and what would be the basis of that assumption? 

25. During late July (and possibly for most of July), soil moisture at 10 cm is quite steady, when compared to the changes that occur throughout much of August. How would you explain this? 

26. Compare the graph for the last three months of 1999 with the graph for the first three months of 1999. In what ways are they similar? In what ways do they differ? 

27. Do the two graphs give you different impressions? Is having both better than having just one or the other? 

28. Use one or both graphs to help you write a summary of how Maximum Air Temperature, Soil Moisture at 10 and 90 cm, and Rainfall vary across the year in Greenville, PA, and how they influence one another. 

Drawing Connections Between the Local and Global Processes:  Reservoirs and Flows 
Today Earth system scientists are studying reservoirs and flows, and trying to understand their impact on the Earth’s environment. What are reservoirs and flows? Here is a simple example. There is a fixed amount of water on Earth. That water is divided up into smaller parts, called reservoirs. Earth’s largest reservoir of water is in the ocean. Another reservoir is the water that is frozen in ice caps and glaciers. A third reservoir is the water that is in the ground. Another reservoir is atmospheric water, called water vapor. 

· Can you think of other reservoirs of water on Earth?

Flow refers to the movement of water from one reservoir into another. In the work you just completed you saw that, at least in Greenville, PA, the reservoir of water in the soil became smaller as spring advanced towards summer, and just the reverse happened as fall advanced towards winter.

· Which reservoir do you think gained water in the summer? In other words, to which reservoir did that soil moisture flow?

Flows at Various Scales:  Although you have studied data for just one location, the movement of water between reservoirs happens all over the Earth. During the Ice Ages, the reservoir of frozen water in glaciers, ice caps, and sea ice all increased, while other reservoirs, such as water in the oceans, decreased. Sea level was lower during the ice ages than it is now.

· How do you think Earth's water reservoirs might change if Earth became a lot warmer than it is today? 

· What else do you think would change if the water reservoirs changed due to a warmer Earth?

Now that you know how to find GLOBE data for other places around the world, and you know how to use the GLOBE Graphing Tool, you can look for evidence of flows in places other than in Greenville, PA.

· Name one other school that you looked at and describe how flow are different for this school
