[bookmark: _GoBack]Monitoring Volcanoes & Communicating Risks Unit 2: Monitoring Kilauea Monday Morning Meeting – GPS Expert Group Exercises
Rachel Teasdale (California State University, Chico) and Kaatje van der Hoeven Kraft (Whatcom Community College) 
Based on the reading provided, answer the following as you work with your group of fellow topic experts:
Monitoring Volcanoes with GPS:
1. How does Global Positioning System (GPS) work, for example, how do stations and satellites communicate to keep track of ground movement? 



2. What are the three directions that GPS measures movement?


3. How do pairs of GPS stations help to enhance our understanding of ground movement?



4. What are some sources of non-volcanic movement that GPS might detect in addition to volcanic processes? 



5. Refer to Figure 2b in the reading (graphs of Station A). What type of motion is recorded in the North, East and Vertical trends?


6. On the graph below draw your prediction for what the GPS graphs for Station B would look like during the inflation event, based on the map and cross-sectional view in Figure 2a of the GPS Background Reading.
 


7. How would these combined stations inform you that the region is inflating?



8. In general, what are the advantages and disadvantages of using GPS to monitor volcanoes?


9. In the space below, describe any questions that came up in your group discussion and the answers that your group determined based on those questions (or if you were unable to answer them).




Examine the GPS data from Kilauea, and address the following:
10. Are there any changes in GPS levels over time in the data you have? What are those changes and when did they occur?


11. Over what time frame are GPS data collected and over what period of time would it take to establish a pattern?


12. What is your overall interpretation of the GPS data in terms of the potential for volcanic activity at Kilauea during this time period? 
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Monitoring Volcanoes & Communicating Risk Unit 1: Monitoring Kilauea Monday Morning Meeting – InSAR Expert Group Questions 
Rachel Teasdale (California State University, Chico) and Kaatje van der Hoeven Kraft (Whatcom Community College) 
Based on the reading and video provided, answer the following as you work with your group of fellow topic experts:
Monitoring Volcanoes with InSAR
1. Briefly describe how InSAR is used to monitor volcanoes. 





2. The term, InSAR stands for Interferometric Synthetic Aperture Radar. What is an interferogram and why does it take two satellite images to create one? 



3. What does a color fringe on an interferogram represent?



4. What range of colors makes a full cycle for 1 fringe? How do you know what distance that represents on an interferogram (e.g. on figure 5 of the reading)?




5. How do you count the fringe patterns on an interferogram? 






6. Describe how to tell the difference between inflation and deflation in an interferogram. 





 
7. Describe the fringe pattern for the top interferogram (at right) and indicate if this example shows a volcano that is inflating or deflating. 








8. Examine the interferogram of Mauna Loa in figure 4 of the InSAR reading. 
A) Describe the fringe pattern
B) Identify whether Mauna Loa is inflating or deflating over the time period shown 
C) Determine the amount of inflation or deflation recorded during this time period 




9. Briefly describe what are the advantages and disadvantages of using InSAR to monitor volcanoes?




10. In the space below, describe any questions that came up in your group discussion and the answers that your group determined based on those questions (or if you were unable to answer them).






Examine the interferogram across Kilauea and address the following:
11. What is the elevation change of one fringe color cycle in this interferogram?



12. Describe the patterns observed in the interferogram in the area of Halema’uma’u (don’t give interpretations yet, that’s next!). 



13. What do the observed pattern(s) indicate about the direction and amount of deformation that occurred at Halema’uma’u?  What does it mean for the geologic activity that happened at Halema’uma’u? 





14. What patterns do you observe in the area of Pu’u O’o? What direction and amount of deformation occurred? What does this pattern indicate about magmatic activity there during this timeframe?




15. Describe any other activity you detect in the interferograms- where is it, what does the interferogram pattern in that location indicate about volcanic activity there?




16. What is your overall interpretation of the interferogram in terms of the potential for volcanic activity across Kilauea during this time period?
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Monitoring Volcanoes Unit 1: Monitoring Kilauea Monday Morning Meeting – Seismic Expert Group Questions
Rachel Teasdale (California State University, Chico) and Kaatje van der Hoeven Kraft (Whatcom Community College) 
Based on the reading provided, answer the following as you work with your group of fellow topic experts:
Monitoring Volcanoes with Seismicity
1. How does a seismometer work?





2. How is magma movement inside a volcano detected by a seismometer?



3. What does RSAM stand for and what do changes in RSAM mean?



4. Predict what an increase in RSAM activity indicates about magma inside the volcano?



5. What are sources of non-volcanic movement that RSAM might detect in addition to volcanic processes? 


6. Use Figure 5 to describe how the seismicity changes over time, and where you might expect an eruption would have occurred.  Explain your reasoning. 




7. Briefly describe what are the advantages and disadvantages of using Seismicity (RSAM) to monitor volcanoes.




8. In the space below, describe any questions that came up in your group discussion and the answers that your group determined based on those questions (or if you were unable to answer them).



Examine the Seismic (RSAM) data from Kilauea, and address the following:
9. Are there any changes in RSAM levels over time in the data you have? What are those changes and when did they occur?



10. Over what time frame are RSAM data collected and over what period of time would it take to establish a pattern?



11. What is your overall interpretation of the RSAM data in terms of the potential for volcanic activity at Kilauea during this time period? 
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Monitoring Volcanoes & Communicating Risk Unit 1: Monitoring Kilauea Monday Morning Meeting – Tilt Expert Group Questions
Rachel Teasdale (California State University, Chico) and Kaatje van der Hoeven Kraft (Whatcom Community College) 
Based on the reading provided, answer the following as you work with your group of fellow topic experts:
Monitoring Volcanoes with Tilt:
1. Briefly describe how a tiltmeter detects tilt (how does the instrument work?).




2. What are the units of tilt data? Describe in your own words what this means in terms of an inclined surface. Based on figure 6 of the reading, how sensitive are tiltmeters? 




3. Describe how a tiltmeter (or a suite of tiltmeters) would detect inflation of a volcano. Make a labeled sketch to illustrate your description.






4. What are some sources of non-volcanic movement that tiltmeters might detect in addition to volcanic deformation?



5. Information in the reading indicates that tilt data in figure 6 of the reading recorded a rapid eruption at 2am on May 29, 2018. a) What time did the next event occur? b) Describe the similarities and differences between the two events shown.  Explain why the tilt data decreases following both events- what does this mean is happening inside the volcano?






6. Briefly describe what are the advantages and disadvantages of using tiltmeters to monitor volcanoes. 




7. In the space below, describe any questions that came up in your group discussion and the answers that your group determined based on those questions (or if you were unable to answer them).




Examine the 2007 Tiltmeter data from Kilauea, and answer the following:
8. Are there any changes in tiltmeter data over time? What are those changes and when did they occur?




9. What is the timeframe of the tilt data provided? Over what period of time does it take to establish a pattern? 



10. What is your overall interpretation of the tilt data in terms of the potential for volcanic activity at Kilauea? 
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