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Ground Penetrating Radar (GPR) and Polar Science
ENGAGE:  Watch the opening video as a class, and then work with a partner for a few minutes to answer the following three questions. Be prepared to discuss your answers with the rest of the class.
1.) Describe how the GROVER and YETI robots are helping scientists in the Arctic and Antarctic.  How are they similar?  How are they different?

2.) In what ways can you observe that the two robots both contribute to our scientific understanding of Earth’s Polar Regions?  

3.) Predict:  how does Ground Penetrating Radar actually work on these robots?  (Hint:  think back to what we have been recently learning about with electromagnetic waves and radiation.)
EXPLORE:  Now it’s your turn to doing some exploration about the basics of GPR technology and how it is used to help Polar Scientists.  Please use the following websites to help you complete the corresponding questions.  You may work with one other partner at your computer station if you would like.  
http://www.global-gpr.com/gpr-technology/how-gpr-works.html
1.)  What are the basic principles of Ground Penetrating Radar?  Draw a simple diagram to help your answer if need be.
2.) How is data collected for below ground objects/materials using a GPR?

3.)  Please give a description of how GPR can be used not only by scientists, but also by construction contractors or concrete workers
4.) Once the GPR data has been collected, how is it analyzed?
5.) What materials can GPR waves go the deepest?  What materials can GPR waves not go very deep into?  

6.) Check out this YouTube video on GPR:  https://www.youtube.com/watch?v=oQaRfA7yJ0g
Use it to go back and check your answers to questions 1-5, then state one new thing you learned about GRR from the video:

Now use this website to answer Questions 7-12:  http://www.geophysical.com/whatisgpr.htm
7.) What are the three main components of a GPR system?   What does each component do?

8.) Analyze the provided data table on the website:  How is the frequency of the pulse from a GPR unit related to the depth that it can go?  

9.) Describe when a GPR would receive a strong signal versus a weak signal.  What causes these differences in signal strength?

10.)  Choose the “Ice and Snow” tab from the menu on the left side of the screen.    Summarize what you learn from the text and images on each tab of this page:

OVERVIEW:


ICE ROAD PROFILING:

GLACIOLOGY STUDIES

CREVASSE DETECTION

11.)  Choose another Application of GPR from the menu on the left side of the screen and use 2-3 sentences to summarize how GPR is used in that branch of science or engineering.
12.) Check out this YouTube video to learn about how the British Geologic Survey uses GPR to study glaciers: https://www.youtube.com/watch?v=oJ0vMruQHik 

State two ways that GPR is used to study glaciers by the scientist in the video.  

EXPLAIN:  GPR was used by a group of scientists from the United States, Sweden, Denmark, and Iceland in a remote Arctic landscape of Central Iceland in the summer of 2013 on the glacier Múlajökull.  Answer the following questions about their research and their use of GPR while watching the slideshow.
1.) What is the goal of this research team?

2.) Where are they studying in the Arctic?

3.) Who are the lead scientists on the team?  Where are they from?
4.) Give a description of how GPR is used by the team to accomplish the research goals you identified in question 1 above.

5.) How does their use of GPR compare to the uses of GPR that you explored earlier in this activity?  Does their chosen frequency of the radar waves match with your answer to question 8 in the Explore component of this activity?
6.) Why is their research important and valuable?
ELABORATE:  Now it’s your turn to use and analyze a small amount of the team’s GPR data from Múlajökull.  This data helped the team determine just how the drumlin landforms are being created.  Observe the GPR data on the slideshow while completing the following tasks.
1.) Observe the depth of the waves on the y-axis of the graph.  How deep into the glacial drumlin was the GPR capable of collecting data?  Does this support your answer to Explore Question #8?
2.) Observe the wave amplitude on the x-axis of the graph.  Describe the trends in amplitude that can be observed while going deeper into the drumlin.  At what depths are amplitudes high?  At what depths are they low?

3.) Observe the amplitude of the waves from 5.5 – 7.0 meters of depth.  What do you notice about the wave amplitudes as you move from the left side of the drumlin to the right side of the drumlin?  Do you see straight-line patterns from left to right or curved line patterns from left to right?
4.) Predict:  what do you think that this means about how drumlins actually form?  Does this data indicate erosional formation or depositional formation?  Why?  (Hint:  curved line patterns indicate depositional formation, straight-line patterns indicate erosional formation.)
EVALUATE

1.) Draw a picture or Concept Map that visually represents what you have learned about GPR and its uses in polar science.
2.) Draw a simple diagram/picture illustrating how GPR works in a given situation to either advance science or protect scientists.
3.) Think about your daily life both in and out of school:  what is one way that GPR could be useful FOR YOU!?  Get creative!  

