Analyzing Earthquakes with GIS: Focus on Queries and Questions
Wednesday- Session B
Goals:

1. Interpret and analyze date using AEJEE
2. Use the query tool to answer questions
3. Create a query and report results to the class 
Background: Students will come into the lesson familiar with the tools of AEJEE.  They will have already imported two data sets onto their map- the SigBig data set (which is all earthquakes with magnitude of 7.0 or greater) and the 2006 earthquake data set (all earthquakes with magnitude of 4.0 or greater in the year 2006). They will have already discussed the link between earthquakes and plate boundaries in general terms. 

Part 1: Change size, color and style of layers.

1. Open the earthquake project map with the two data sets.
2. Review the significance of each layer in the table of contents.  Review the different plate boundaries (divergent- moving apart, convergent- coming together, transform- moving horizontally past one another, green-unknown)

3. Ask the students if the two data sets are shown in the same color or different colors. If necessary, change the colors of the layers.  Right-click on the layer’s name in the table of contents, select properties, and change the color.   
4. Change the style, color, or size of the symbol from the symbols tab in the properties window. Click OK to close the properties window and see the changes take affect on the map. 

5. Give the students a few minutes to change the properties on their maps.     

Part 2: Utilize attribute tables and visually analyze trends in data.

1. Right click on the “SigBig” layer in the table of contents.  Open the attribute table. Explain that the attribute table is similar to the Excel data that they worked with yesterday.  How many earthquakes have there been with a magnitude of 7.0 or greater? In what year was the first earthquake in this data set recorded?  
2. Right click on the “2006 earthquake” layer in the table of contents.  Open the attribute table.  How many earthquakes are in the data set?  What other types of information are available in the data set?  (month, day, time, magnitude, depth, longitude, latitude)
3. Show the students how to highlight one row of data.  This will highlight the corresponding earthquake on the map. Make sure students see the connection.

4. Compare the distribution of the two data sets.  Turn off the SigBig layer and observe the 2006 earthquakes. What patterns do you see? Turn off the 2006 earthquake layer and observe the SigBig layer.  This layer maps ‘big’ earthquakes from the earliest recorded events to the most recent.  What pattern do you see?  Where do these earthquakes typically occur?  (Big earthquakes tend to be concentrated in places where tectonic plates are colliding, rather than pulling apart.  Concentrations of big earthquakes surround the Pacific Ocean in a pattern often described as the Ring of Fire.) 

5. Keep the 2006 earthquake layer turned off.  Move the plate boundaries to the top. What type of plate boundary is associated with earthquakes that have a magnitude of 7.0 or greater?  Remind students that the different types of boundaries are represented with different colors. (Big earthquakes occur most frequently at convergent (red) plate boundaries.)
Part 3: Create a query to analyze the data.  

1. Click on the 2006 earthquake data.  Click on the query tool. Create a query to find out how many earthquakes of magnitude 7 or higher occurred in 2006.  How many earthquakes occurred in the month of July?  How many earthquakes of magnitude 7 or higher occurred in July?  

2. Give the students time to ask their own questions and report back to the class. 

Part 4: Create a buffer and do a spatial query.

1. Click on the boundaries layer in the table of contents.  Select the bounds layer, click on query, select Margin_Typ, equals, and convergent.  This will highlight the convergent boundaries in yellow.  
2. As we already saw, most “big” earthquakes occur near convergent plate boundaries.  It is possible to use GIS to characterize a risk zone.  We can find out how many earthquakes in 2006 occurred within a specified distance of a plate boundary.   
3. Turn off the SigBig layer.  Click the buffer button and in the window that opens set the buffer distance to 100 and the buffer units to miles. Check the “Use buffer to select features from this layer” and select the 2006 earthquakes layer.  Then click OK.  The map will show the convergent boundaries highlighted within a 100 mile buffer along with the intersecting earthquakes of 2006. Open the attribute table of the 2006 earthquakes layer. How many earthquakes were selected? What percentage of earthquakes in 2006 occurred within a 100 mile boundary of convergent plates? 
4. Click the clear all selections button (eraser).  Perform a new query with a different buffer distance (You can buffer a different boundary type and a different distance).  Find the percentage of earthquakes occurring in your buffer zone.  Report your findings to the class.          
Conclusion:

1. How can GIS be used to interpret earthquake patterns?  Why is this useful?

2. What other world events could be analyzed using GIS? 
3. What types of careers use GIS in this way?  
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