Did the Samoa Tsunami Affect the Movement of the Drifters?  
name___________________________
In this lab we will gain experience manipulating the drifter data in Google Earth. 

During the September 2009 deployment of the MPC drifters, there was an 8.0 magnitude earthquake near Samoa, which generated a devastating tsunami. The tsunami propagated throughout the pacific and was recorded in Monterey. The hypothesis we will test in this lab is whether or not the Samoa Tsunami affected the movement of the drifters. 
Part I
First, let’s look at some earthquake and tsunami data. 

The 8.0 earthquake occurred at 17:48 UTC September 29, 2009. 

http://earthquake.usgs.gov/eqcenter/recenteqsww/Quakes/us2009mdbi.php
Note: “UTC” stands for “Coordinated Universal Time” and is the time at the Prime Meridian when an event takes place. The time at the Prime Meridian is also referred to as “GMT, Greenwich Mean Time”. 

UTC is seven hours ahead of Pacific Daylight/Summer Time. UTC is eight hours ahead of Pacific Standard Time. If you’re not sure about what the difference in time is, check the following website:

http://wwp.greenwichmeantime.com/
Example: If it is 17:00 UTC, then it is 10:00 in Monterey during Pacific Daylight/Summer Time.
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What time did the Samoa earthquake occur in Pacific Daylight/Summer Time?

[image: image2.jpg]


[image: image3.jpg]m

ed Tide
icted Tide

Residual

Monterey Harbor , CA: montA ( 1 min data )
Predi

7\, Observ

N

File. Plot Control_ Display Control Tools

wd uj suonen1oN|d [9AST IS1epA



The two images below show predictions based on tsunami wave theory about when and how big the tsunami would be when it hit the California coast. (Click on the images for larger versions.)
Based on the information in these two images, what time (local and CTU) was the tsunami expected to hit the California coast and how big was it expected to be?
	Tsunami arrival, CTU time
	Tsunami arrival, local time
	Tsunami size (amplitude), cm
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Now let’s look at tidal gauge data to see what actually happened. Note that day 273 is September 30, 2009. The images below are tidal gauges for the Monterey area. They both show predicted tides, actual measured tides, as well as the difference between the two. Click on the images for large color versions.
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Circle the tsunami on the images above and describe what it looks like in the box below. 
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What time did the tsunami arrive in CTU time? How does this arrival time compare with the prediction on the previous page?


How does the size (amplitude) of the tsunami compare with the prediction on the previous page?


Now that we know something about the timing, size (amplitude), and orientation of the tsunami waves as it hit the California coast, what might the affect on the drifters be? Be sure to check the image on the first page that shows the expected orientation of the waves. What would we specifically expect to see in the drifter data? This step is the development of a testable hypothesis. Write your specific expectations here.

Part II
Time to look at the drifter data. From the MPC Oceanography website,
http://www.mpcfaculty.net/alfred_hochstaedter/oceanography.htm
download the two kml files to your desktop. 

Right click on one of the kml files and choose “Save Target As…..”

In the “Save As” dialog box that opens, be sure you’re saving the files to your desktop or somewhere that you can find them.

Be sure to save both of the kml files to your desktop.

Go to the desktop and click on one of the kml files. Google Earth should open and fly you to the Monterey Bay to see one of the drifter tracks.
In Google Earth, go to File>Open and open the other kml file so that you have two drifter tracks displayed on Google Earth. You can change the color of one of the data sets by going to Edit>Properties and changing the color of the icon, if you like.

Experiment with zooming in and out and panning to different areas of the region. Become proficient at these skills.
Now zoom in far enough so that you can click on one of the data points. Note that a box appears with information about that particular data point including its location date and time (in GMT).

In each of the tracks, find the two positions that bracket the time the tsunami arrived in Monterey Bay. In other words, find the data point immediately before and the data point immediately after the arrival of the tsunami. 
Draw a couple of quick sketches here that show the movement of the drifters for a few data points before and a few data points after the tsunami arrives. This part should show the drifters exactly as they appear in Google Earth. Indicate on your sketches when the tsunami arrives, and, from your hypothesis at the top of page 3, how you expected the drifters to react to the arrival of tsunami.
	Drifter 1
	Drifter 2

	
	


So, what do you think? Did the tsunami affect the movement of the drifters, or not? Please explain your answer here.

	


What do you think might be affecting the motion of the Monterey Bay currents on the scale observable here?
Right click on the kml file and choose “Save Target As…”





Important: Change the “.xml” extension to “.kml”. Put the curser on the “xml” and change it to “kml”. 








