Exercise 7a: Woodlark Basin Data Download
Data set

· SRTM DEMs from CGIAR

· high resolution bathy DEM of the Woodlark Basin region

· earthquake data from USGS Earthquake Hazard Program

· world volcano data from the Smithsonian Global Volcanism Program

· continents shapefile from Exercise 2 (or download again)

· etopo1 bathy/topo DEM from Exercise 3 (or download again)

· Wood_vectors and Wood_ages jpegs
Due: Wednesday, March 3 at the start of class.
Goal: to download and prep all data that will enable you to evaluate the plate interactions in the Southwest Pacific east of Papua New Guinea.
Turn in: have the data on your hard drive and prepped for class on Wednesday.
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The world map of plates above shows a network of small plates in the Southwest Pacific that are involved in the interactions among the much larger Pacific, Australian, and Eurasian Plates. 

Notice that the Australian Plate is shown extending to the NE all the way to a festoon of convergent plate boundaries that lie south of the Bismarck Plate and southwest of the enormous Ontong Java Plateau. In this exercise we’re going to use a variety of geological, geophysical, and topographic/bathymetric data sets in ArcMap to analyze the tectonics of this complex and interesting region.

Part I: SRTM DEMs from CGIAR

A. Which files to download
1. Go to the CGIAR data download site (not the CUGIR site!! You want the SRTM data download site, not the NYS DEM site). Remember to use the Italian server.

2. Download all the tiles that cover the area between 0S and 15S, and 145E and 160E.

3. Before you unzip and prep the folders, double-check to make sure that you’ve downloaded the correct ones.

B. Data prep
1. Unzip the folders.

2. In ArcCatalog, mosaic the nine tiles together to make a new raster. Be sure to set the pixel type correctly! Remember that you can look this up by rt-clicking your raster in the ArcCatalog TOC (even while the mosaic window is open) and selecting Properties. Be patient. Mosaicking nine rasters will take some time.

3. Check to make sure that your mosaicked raster has a defined projection. If it doesn’t, check the metadata, and define the projection.

4. Do not project the raster.

Part II: Earthquake data from the USGS Earthquake Hazards Program data base

A. Downloading regional earthquake data
1. Go to the USGS Earthquake Hazards Program at http://earthquake.usgs.gov/ .
2. From the Earthquake Center page above, select the Research tab, Scientific Data, Earthquake Catalog Search. 
3. On this page, you can download earthquake data from anywhere in the world over any magnitude and time range and put the data into a spreadsheet so that you can add it to ArcMap.

4. Choose Rectangular area. Set the search parameters for: 

a. Spreadsheet format
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b. USGS/NEIC 1973-Present
c. Choose the latitude and longitude range values. Use the same ones as you did for downloading your SRTM data. Notice that SOUTH latitudes and WEST longitudes are entered with a negative sign before the degrees (you cannot use “N” and “S”) Be careful not to reverse lat and lon!!!!
d. Set the minimum magnitude at 4.0, max at 9.9

e. Set the start and end dates as 1980-2010.
f. Click Search. Click and drag to select all of the records (see next page), and Copy. 
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B. Prepping your Excel file of earthquake data
1. Launch Excel. Open a new doc, and Paste everything into the first cell. 
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2. Click the Data tab (or Date menu), Text to columns, and select Delimited in the first dialog box, click next, select Comma (and be sure to uncheck Tab) in the second dialog box, and click next. Click finish. 
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3. Select the latitude, longitude, magnitude, and depth columns (be sure to select the WHOLE COLUMN for each, not just the top cells). You can do this by clicking at the very top of the E column right on the letter “E” and dragging to the right across columns you need. 

[image: image6.png]Click at top of column
and drag to right to
select columns E-H





4. Click the Home tab, and choose Format, Cells, Format Cells, and Number (or choose Format from the main menu, Cells, and Number, if you have a Mac or the older version of Excel). Set the decimal places to 4, and OK. 

5. Save your file, and give your file a SHORT name, no spaces, and click OK, and Yes.
Part III: World volcano data from Smithsonian Institution Global Volcanism Program
A. Downloading the Excel spreadsheet
1. Go to the Smithsonian Institution’s Global Volcanism Program page at http://www.volcano.si.edu/world/index.cfm, and scroll down the left nav bar until you find the Summary List (Excel). Click to download.
B. Prepping your Excel spreadsheet
1. Open the file in Excel. Notice that the lat and lon columns list only positive numbers, regardless of whether the lat is north or south or whether the lon is east or west. Two separate columns contain the N, S, E, and W information for the lats and lons. 

2. ArcMap needs lat/lon in decimal degrees and west longitudes and south latitudes as negative numbers. Fortunately, it’s easy to fix your Excel spreadsheet. Start by making a copy of your spreadsheet, and work on a copy, so that you can recover if you make a major blunder.

a. Select all the data in your sheet. Home tab > Sort and Filter > Custom  Sort (or, on a Mac, Data > Sort, and Sort by).  Sort by the NS column. Be sure that the Header Row button is checked. Click OK.
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b. Insert two new columns to the right of the latitude column. 
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c. Select both new columns that you’ve just added, and format the cells so that the number has 3 decimal places (same instructions as II-B-4 above). 
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You’ll use a simple formula to transfer the N latitude data to this new column and then transfer the S latitude data, with a negative sign, to the same column. 

e. Click in the cell in the first new column next to the first N latitude value, type = (that’s equals) then click the first north latitude value and type *1 (that’s times one). Press Enter (or Return). Then, Copy the first cell, drag to select all of the blank cells next to the N latitude values, and Paste.
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Click in the cell in the new column next to the first S latitude value, type = (that’s equals) then click the first south latitude value and type *-1 (that’s times negative one). Press Enter (or Return). Then, Copy that cell, select all of the blank cells next to the S latitude values, and Paste. If you’ve done everything correctly, all the numbers will be the same in the new column as they were in the first column except that the south latitude values will be negative numbers.

g. But, you now have a column that has a formula in each cell, and ArcMap wants a value in each cell. Select all the cells in the modified latitude column, and Copy. Click in the first cell of the second new column that you added, and choose Edit > Paste Special > Values. Click OK. Label the top cell in the column LAT. Check to make sure that all of the numbers match and that you haven’t blundered.

h. You can now delete the NS column, the original LATITUDE column, and the column that you added with the formulas. 

i. Be sure to Save.
3. Repeat the above procedure, sorting the data by the EW field and creating a new column of longitude values with a header cell of LON, with the west longitudes as negative numbers. Delete the EW column and the unnecessary lon columns (the original one and the one with the formulas).

4. Be sure to Save. 

Part IV: Woodlark Basin Bathymetric DEM
1. Go to the MSS, and download the wood_bathy DEM from the Geo_Data folder.
2. Check the spatial reference of the file. 

Part V: Other data files
1. Copy the continents shapefile (Exercise 1) to your Woodlark data folder. Be sure that you have a copy that has only a GCS (WGS84) and has not been projected.  If you need a new copy, you can go back to the ESRI data site and download it again: http://www.argisonline.com > Groups > ESRI Maps and Data. This brings up a list of data sources. From the Show pulldown, be sure to select All Content. Scroll/page to find World Continents.
2. Go to the MSS, and download the high resolution bathy/dem of the Woodlark Basin plus the two jpegs (Wood_vectors and Wood_ages).
3. Copy the etopo1 raster (Exercise 3) to your Woodlark data folder. Or you can go back to the NGDC/NOAA site and download it again from
 http://www.ngdc.noaa.gov/mgg/global/global.html . Be sure that you have a copy that has only a GCS (WGS84) and has not been projected.

� 	Thanks to Dr. Andrew Goodliffe, University of Alabama, for the high resolution bathymetry of the Woodlark Basins for this exercise. Map above from � HYPERLINK "http://denali.gsfc.nasa.gov/dtam/data/ftp/gtam.gif" ��http://denali.gsfc.nasa.gov/dtam/data/ftp/gtam.gif�; 


	map above from http://denali.gsfc.nasa.gov/dtam/gtam/
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