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A: Introductory Questions
1.  The 2004 earthquake in Sumatra was one of the largest earthquakes ever recorded. Was it felt in San Diego? Why or why not?

2.  The 1994 Northridge earthquake (in Los Angeles) was felt in San Diego but did not cause any damage here. Why not?

3.  Have you ever felt an earthquake? What did it feel like?

B: Background Information
Magnitude: An earthquake’s magnitude describes the strength of the earthquake, or how much energy was released during the earthquake. If the earthquake is recorded by several different seismometers at different locations, the seismograms recorded will have different amplitudes but the magnitude of the earthquake will not change. Magnitude is measured from seismograms.

Intensity: A measurement of an earthquake’s intensity describes how much ground motion was felt at a specific location. For a single earthquake, the amount of ground motion will be different at different locations. Often, the highest intensity is closest to the earthquake. You do not feel earthquakes that are very far away, but that doesn’t mean they are small! The intensity at your location is just very low. Intensity is measured based on what people felt and what was damaged.

C: Experiments with the QCN Sensor
Materials:

- computer with QCNLive installed

- QCN sensor

- tape

- meter stick

- textbooks

Set-up:

1.  The QCN sensor must be correctly aligned. Place the sensor on the ground and turn until the red line on the compass is lined up with North (indicated by an arrow on the compass). Use the tape provided to tape the sensor in place. Plug the sensor into the USB port of the computer, and start the program QCNLive.

2.  Click on the “Sensor 2-Dimensional” button (second from the left) to view output from the sensor. Remember that you can use the other buttons to zoom in and out in time and to start and stop recording.
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Data Table

	Trial #
	Distance (m)
	Height (m): use 0.5 or 1.0 meters
	Z Axis: highest amplitude
	Z Axis: lowest amplitude
	Z Axis: absolute value
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Experiment:

1.  The table on the previous page lists several distances and heights in meters. For the values in the first row, use the meter stick to measure that distance along the ground from the QCN sensor.

2.  Vertically measure the given height from the ground. Hold a textbook at that height.

3.  Drop the textbook from the height specified, being sure to drop it such that it lands on one of the covers and not on the spine or corners. Look at the resulting seismograms generated. It might help to pause the recording in order to look at the graph. 

4.  Look at the Z Axis graph and record the values of the highest and lowest points on the graph. Be sure that that section of the graph is motion from dropping the book and not from something else!

5.  Fill in the remainder of the table, choosing your own distances (as a group) between 0.5 meter and 5 meters away. Drop the book from either 0.5 meters or 1.0 meter. Try to get about the same number of drops from each height.

6. Fill in the last column with the largest absolute value of the Z Axis measurements in that row. For example, if your highest amplitude was 0.4 and your lowest amplitude was 

-0.5, then the largest absolute value is 0.5. If your highest amplitude was 0.4 and your lowest amplitude was -0.3, then the largest absolute value is 0.4.

7.  Now you will plot your data on the grids below. On the first grid, plot all trials using a height of 0.5 meters. On the second grid, plot all trials using a height of 1.0 meter. Plot the distance (in meters) between the sensor and the book on the horizontal axis. On the vertical axis, plot the absolute value (last column) of the ground motion you measured.

Be sure to label the axes!
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Trials using 
a height

 of 0.5 meters


Trials using 
a height

 of 1.0 meters

8.  How does the amplitude recorded by the QCN sensor change as you drop the book from further and further away?

9.  Are the amplitudes recorded when dropping the book from 0.5 meters the same as those recorded when dropping the book from 1.0 meters? Which has larger amplitudes?

10.  The motion of the ground created by dropping the book is similar to an earthquake. When you drop the book from different heights, is it equivalent to changing the magnitude of the earthquake or the intensity of the earthquake?  Why? (Review the Background Information if you need to.) 

11.  The amplitudes you plotted in the graphs change with distance, even though the book was dropped from the same height. Is this equivalent to a measurement of magnitude or of intensity? Why?
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