Natural Hazards: Homework #3

Due October 26, 2004

5 points
1. Volcanoes like Hawaii produce large lava flows and the hazard comes from how large an area is covered.  This information has been compiled for a number of historic lava flows from Kilauea and Mauna Loa volcanoes in Hawaii.  Let’s see if the area covered by Hawaiian lava flows follows a logarithmic size versus frequency statistics as other natural hazards. 

Lava flow history of Kilauea: 

http://hvo.wr.usgs.gov/kilauea/history/historytable.html
Lava flow history of Mauna Loa: 

http://hvo.wr.usgs.gov/maunaloa/history/historytable.html
a. Copy these as text files. Look at them closely and determine the year that a complete record begins; note that Kilauea has been erupting continuously since 1983 until today (count it as one eruption event).  Divide the number of years by the number of eruptions to get the overall frequency of eruptions (of all sizes).  Separately load these files into Excel; will require some “cutting and pasting” so that you can get the lava flow area data in a single column.  

b. Make a size vs frequency chart by arranging the area of the flows from largest to smallest, and then put this information into the first column of an Excel table.  Remember to include every lava flow event from when the record appears complete.  

c. Fill in the 2nd column by putting in 1 divided by the total time of years in the 1st row and then use Fill(Series to increment it down the rest of the rows using the same number.  As a double check, make sure the number in the last row of the 2nd column is nearly the same as the annual frequency of occurrence you calculated in a). 

d. Now delete the extra rows having lava flows with the same area, keeping the last row with the highest annual frequency. 

e. Plot the resulting tables on a logarithmic plot (both x and y). 

5 points
2. Answer the following questions using the graphs of Kilauea and Mauna Loa lava flow frequency you made in 1). 

a. Does the size-frequency information from the Hawaii volcanoes make a straight line (or nearly straight line) on a log-log graph? If not, speculate as to why this is so (i.e., do you think there is a human or natural cause for this?)

b. Using the most linear portion of the data, extrapolate along a straight line to estimate the area covered by a “1000 year lava flow”.  Which volcano appears capable of producing the largest lava flow? 

c. Go to:  http://hvo.wr.usgs.gov/kilauea/hazards/main.html for Kilauea and http://hvo.wr.usgs.gov/maunaloa/hazards/historicalflows.html for Mauna Loa and look at the historical lava flow maps there.  Hilo and Kailua have the largest populations on the Island of Hawaii.  Which volcano appears to present the greatest long-term risk to the people of Hawaii. 

5 points
3. Monitoring of active volcanoes is usually done by a combination of methods.  Two common methods are ground deformation and seismic monitoring.  Go to http://quake.wr.usgs.gov/research/deformation/twocolor/lv_continuous_gps.html and there find a map of GPS receiver sites at the Long Valley Caldera in eastern California.  In particular look for stations called Krak, casa, and mins.  Copy and print the map for reference. 

a. Skip down the web page and find the heading “Plots of the data”.  Look at the first three links there (all with “displacement since 1994.7” in their titles).  Click on each link and look at the behavior of the data from the three stations noted above.  There is a certain time when some (or all) of the three stations start to deviate from “normal” (i.e., lying along a straight line) behavior.  Write this time down. 

b. To see if there is anything happening in the earthquakes, go to http://neic.usgs.gov/neis/epic/epic_circ.html and search for earthquake activity around the same time.  Use latitude 37.7, longitude –118.8 and a radius of 10 km.  Set the time limits to be one year before and one year after the time you found in a).  You can leave the other optional parameters at their default setting. 

c. Is there any change in earthquake activity that can be correlated with the time that there is a change in the deformation you found in a)? When are the largest earthquakes during this time period?  Make a table of the number of earthquakes per month, together with the largest earthquake for that month, to get an idea of the change in earthquake activity. 

d. Look at the latitudes and longitudes of the largest earthquakes (M>4.5) and take the number behind the decimal point and multiply it by 60 to get minutes of latitude and longitude (i.e., convert something like –118.83 degrees to –118 degrees, 49.8 minutes (49.8 = 0.83 x 60)).  Use this to locate these earthquakes on the map of the GPS stations.  Which station is closest to the largest earthquakes?  Does this station also appear to have the largest ground deformation? 

e. Go to: http://lvo.wr.usgs.gov/RecentArchive.html and read the Annual Summaries (bottom of page) that cover the time period in question.  Which of the large earthquakes appear to be directly related to volcanic deformation?  Speculate as to what was going on to cause both earthquakes and ground deformation at the same time. 

