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Jon Harvey (Fort Lewis College) and Becca Walker (Mt. San Antonio College)
Now that you have discussed some techniques that scientists use to measure different parts of the water cycle, please work with your team members to answer the following questions.
Team member names:

Dataset 1:
Take a look at the time-series below, which illustrates some hydrosphere data from 1980-2010.
[image: https://lh3.googleusercontent.com/nuGU-1SnFGwzHwNQX5eHFsK7gJ8LnElEBgWbPNPuwRF1n55-9WPpjy9jCI6FnZHAYvD8hDQMF3cKzVC2iVVoGv5S10xAQNm7tMqcPKGghLZFFX66zmdWYD2Uyrbv5bPfTp_ckEMv]
(1) What is being measured on the X-axis? How about on the Y-axis?


(2) Which of the following methods were used to obtain these data? (Circle the correct answer)
	(a) stream gaging
	(b) depth to groundwater
	(c) GRACE
	(d) reflection GPS
	(e) vertical GPS
	(f) SNOTEL
(3) Clearly describe how you decided on your answer to question 2.





(4) Please connect the points on the time-series and create a line graph. Are the data consistent, or do they vary?
(5) Explain how variability in these data could influence other parts of the hydrosphere.



(6) Which reservoir(s) of the hydrosphere does this method best measure? Explain your answer.





Dataset 2:
Take a look at the time-series below, which shows some hydrosphere data from 1980-2017. 
[image: https://lh4.googleusercontent.com/R_8HW-f39NgCXtPdr60DFwOslGcGuT0I4B0psLMRdxebnUj5cq5VW4oUK-5Q0hXypw2vGhpgKsEKaAT5q9DlU8dDrGjE572lGW5UhYcv4qXYBfuLXK7I06MSgF_g_tW7h3geQY4x]
(1) What is being measured on the X-axis? How about on the Y-axis?




(2) Which of the following methods were used to obtain these data? (Circle the correct answer.)
	(a) stream gaging
	(b) depth to groundwater
	(c) GRACE
	(d) reflection GPS
	(e) vertical GPS
	(f) SNOTEL
(3) Clearly describe how you decided on your answer to question 2.


(4) Connect the points on the time-series and create a line graph. Are the data consistent, or do they vary?

(5) What are 2-3 environmental or human factors that could cause these data to vary? 




(6) Consider the entire ~35 year period shown. Do you see any patterns in the shape of the data over the time period shown? If so, describe the pattern that you see AND propose a hypothesis for why the pattern might exist.








(7) Which reservoir(s) of the hydrosphere does this method best measure? Explain your answer.


Dataset 3:
Take a look at the time-series below.
[image: https://lh5.googleusercontent.com/LgHNpghYJbcNO7rCYgFgbJvdexE5BdJv3oFTNFqSMxLWH1C1IR44QBHjDXifdZBUVdojc1wEMYI6Ng7hKu5RW5aAb44QtmKg8SH9HbhsqZQElyGiJ4eXdx5_L0h5O1EdcBXmZd9k]
(1) What is being measured on the X-axis? How about on the Y-axis?



(2) Which of the following methods were used to obtain these data? (Circle the correct answer)
	(a) stream gaging
	(b) depth to groundwater
	(c) GRACE
	(d) reflection GPS
	(e) vertical GPS
	(f) SNOTEL
(3) Clearly describe how you decided on your answer to question 2.





(4) What kind of “elevation” is being measured here? Describe how the elevation changes during the 9-month period shown.






(5) What are 2-3 environmental or human factors that could cause these data to vary?




(6) Which reservoir(s) of the hydrosphere does this method best measure? Explain your answer.








Dataset 4:
Take a look at the maps below from NASA. They illustrate the change in ice mass between 2003 and the year shown on the map A value of 0 means that there was no change in ice mass between 2003 and the year shown. Positive values mean that ice mass increased. Negative values represent an ice mass loss. 
[image: https://lh3.googleusercontent.com/kYMf50mBHF7MK7F1I4hxjMGfQIa2EFomMtOeQ3GjU8uiqGaGtqi9wW76_JYX17DK9XkpeNEp4mOVAR03zbVNoOvJ93Auu7utpeUAwmt3jCkbk3tlkfrQ_RV8damsCE-56pN6RDey]
(1) Which of the following methods were used to obtain these data? (Circle the correct answer)
	(a) stream gaging
	(b) depth to groundwater
	(c) GRACE
	(d) reflection GPS
	(e) vertical GPS
	(f) SNOTEL
 (2) Clearly describe how you decided on your answer to question 2.




(3) Which colors represent a growth in ice mass between 2003 and the year shown? Which colors represent that ice mass was lost between 2003 and the year shown? What color means that there was no change in ice mass between 2003 and the year shown?




(4) What are 2-3 environmental factors that could cause these data to vary from year to year? 




(5) Which reservoir(s) of the hydrosphere does this method best measure? Explain your answer.





(6) Explain how changes in the part of the hydrosphere being measured here could influence other parts of the hydrosphere.






Dataset 5:
Take a look at the time-series below for a field site in the Central Valley of California.
[image: https://spotlight.unavco.org/station-pages/p056/eo/scienceImage3.png]

(1) What is being measured on the X-axis and Y-axis of this time-series?


(2) Which of the following methods were used to obtain these data? (Circle the correct answer)
	(a) stream gaging
	(b) depth to groundwater
	(c) GRACE
	(d) reflection GPS
	(e) vertical GPS
	(f) SNOTEL
(3) Clearly describe how you decided on your answer to question 2.




(4) Describe how the data look over a 1-year period.




(5) Describe the long-term trend for this station.




(6) What are 2-3 environmental and/or human factors that could cause these data to vary from year to year. 




(7) Which reservoir(s) of the hydrosphere does this method best measure? Explain your answer.






(8) Explain how changes in the part of the hydrosphere being measured here could influence other parts of the hydrosphere.



Bringing it back to the Hydrologic Cycle Diagram
Now, each of you should pull out the hydrologic cycle diagram that you made in preparation for the class. Add each of the six techniques to the diagram adjacent to the appropriate reservoir(s) and/or transport pathway(s) for which each technique is suitable for providing measurements.
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