GISC 6381 ArcView Exercise 3
  (for ArcGIS 9)  
10/11/07  Analyzing Earthquake Patterns
Current earthquake data is at:  http://earthquake.usgs.gov/recenteqsww/
Historical files are at: http://earthquake.usgs.gov/research/data/centennial.php 
Database is at: http://neic.usgs.gov/neis/epic/epic_global.html
Exercise based on data and ideas from  Joseph Kerski, Virtual Geography Department Project (http://rockyweb.cr.usgs.gov/public/outreach/quakegis/main.html)  and Martin F. Schmidt, ESRI
The goal of the exercise is to analyze point data for patterns, using both spatial (maps) and non-spatial (pie charts, bar charts, etc.) graphics to identify and communicate these patterns. 
Data for this exercise is in:      P:\briggs\g6381\avex3_eq  or on the Web site.   There are two main sets of data:

(1) a set of  three dbf files containing data on earthquakes worldwide (chosen simply to limit size of the file):

eq73_99_GT7  all earthquakes with magnitude 7.0 or greater  1973-1999


eq80_99_GT6  all earthquakes with magnitude 6.0 or greater  1980-1999


eq00jj_GT4  all earthquakes with magnitude 4.0 or greater  in January and July 2000
The files include date, time (hhmmss.mm UTC), latitude/longitude coordinates (WGS84 Datum) of the epicenter, magnitude, depth (in kms). An Excel file eq.xls contains the same data in three workbooks. 

You are not required to analyze all three data sets. Each is designed to be examined independently. Be very careful if you combine them in one map or table since you may  then have inconsistent and/or duplicated data
These data were extracted from: http://neic.usgs.gov/neis/epic/epic_global.html
(2) a series of world maps including country outline, a 30 degree lat/long graticule, fault lines, and boundary lines for tectonic plates (all WGS84 datum)
Add the earthquake data in the .dbf files to ArcMap.  These are called  “XY event tables”. Open the table to see what is there. To display the quakes on a map, right click the entry in the TofC,  select Display XYdata and for the X field specify Longitude and for the Y field specify Latitude. The data will display as an Events layer. If you wish, you can convert this to a spatial dataset (shapefile) by right clicking on the Events layer and selecting  Data/Export data. This may be necessary for certain types of analyses.

Add layers provided as desired. If you add  other layers  (e.g. from Internet), be sure to cite their source.

Your task is to explore the earthquake data for patterns, preparing maps, graphs (pie charts, bar charts, etc) and summary tables to illustrate these patterns, along with a brief text commentary.  You may examine one, all three, or some combination of the three files. Questions you might explore are: have patterns differed over time? Are there differences between the patterns for severe and less-severe earthquakes? Are these differences in severity associated with any particular features of the environment (for example, are severe earthquakes frequently in the deepest parts of the oceans)? At what depth do earthquakes most commonly occur.  Does the depth of earthquakes vary in any systematic spatial pattern? Are there seasonality patterns?  etc., etc..
In the last exercise (Texas population growth), you used symbology to display patterns for polygon-based data. Here, you can use symbology to display point patterns by using different sizes,colors, and/or formats for the point symbols,  or any other effective analytic or display methodology that you can devise.  ArcView also has graphing capabilities for producing various types of non-spatial graphics (bar charts, pie charts, scatter diagrams, etc..) but it’s often easier to use  Excel’s graphing support. It’s more powerful and flexible than ArcView’s and you probably already know how to use it. (And if you don’t, you need to learn!!!)  Excel graphs can be printed on separate sheets, or brought into a layout by Insert/Object
Some Extra Challenges
(1) Download your own a dataset (e.g. for 2000-2005) from http://neic.usgs.gov/neis/epic/epic_global.html
(2) Display and analyze the data using a more appropriate projection than “geographic”  (which simply treats lat/log as an X,Y coordinate system and produces distorted maps with no positive qualities (other than simplicity of creating).
(Hint: use ArcCatalog to “define” the coordinate systems of all layers as /geographic/world/WGS84 first.)
(3)The country data covers the entire world.  You can create a subset of the data to give you a smaller and simpler file to work with for examining just one part of the world. Do this and hand in a printed map of your subset area along with a brief description of how it was created (there are several approaches). 

(4) It is possible to infer information about the subduction zones where one plate moves over another by analyzing the depth of earthquakes relative to distance between them (and/or distance from the plate boundary). Depth is given in the tables. Distances can be measured using the ArcMap measuring tool. Using trigonometry, you can  infer the direction and slope of the plate.  Does the plate boundary off the west coast of South America dip toward the continent or the Pacific Ocean?  What is it’s approximate slope?  
