Exercise 6b: Data Download and Prep for Sea Level Rise Exercise

NOAA National Centers for Environmental Information (NCEI)
ArcGIS Online
 

Due: At the start of class on Monday, September 30.
Task: You will download two bathy-topo DEMs for a coastal region that you are assigned (see list last page), a world bathy/topo DEM, and county outline maps for the US. Note: during business hours, NOAA’s NCEI site can be very slow. Downloads during evenings or weekends should take only 10 minutes for a bathy-topo DEM from the NOAA site. During the day in the middle of the week, it can take 3-4 hours. Plan accordingly.
Prepare: a folder on your hard drive with well-labeled folders inside to contain the data indicated in these instructions. Add to your data sources spreadsheet as you download the data. 


[image: sea level rise graphic2]


A word to the wise for this assignment: over the next week, you will be downloading many, many files of different types for Exercise 6, and many of them will download with inscrutable names. Good file management and careful (and meaningful!) naming will be crucial to avoiding wasted time and needless frustration.
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World map graphic from http://mappingcenter.esri.com/index.cfm?fa=resources.gatewayPresentation 
“Making Beautiful Maps”, 2010 presentation by Buckley, Akella, and Richards.
Part I. Bathy-topo DEMs from the NOAA National Centers for Environmental Information

A. Data download I 
1. This data download can be done on a Mac.
2. Go to the NOAA National Centers for Environmental Information > Marine Geology and Geophysics > Bathymetry and Relief at www.ngdc.noaa.gov/mgg/coastal/coastal.html and poke around the site to find out what kinds of GIS data are available free from the NCEI at NOAA. Really drill down to see what’s there – don’t just be satisfied with a cursory look at a couple of pages. What kinds of data are available from the NCEI that you could use in a GIS analysis? 









Be sure to add some of these data sources to your portfolio.
3. Data on the NOAA site has cell sizes ranging from 1/3 arc-second to 8 arc-seconds. What does “cell size” mean? What does “arc-second” mean?







4. Given that the circumference of the Earth is about 40,000 km, figure out the number of meters in each of these arc-second distances:

1/9 arc-second =       	 m/pixel
1/3 arc-second =       	 m/pixel
8/15 arc-second = 	 m/pixel
1 arc-second =          	 m/pixel
3 arc-seconds =           	 m/pixel
6 arc-seconds =      	 m/pixel 
8 arc-seconds =      	 m/pixel


[bookmark: _GoBack]

5. Go back to the page listed in step 2 above. Set the table of Digital Elevation Models to Show All Entries, and browse the list. What is the lowest resolution DEM available (in arc-seconds)? What is the highest resolution?





6. Why is there a range of cell sizes? Why wouldn’t you want 1/3 arc-second data for every project? What kinds of projects would 8 arc-second data be good for, and why?









7. Scroll down to the DEM assigned to you (see last page of this handout). Click Data and Details for your DEM. Read about the DEM. What does it mean that it is an “integrated bathymetric/topographic DEM” (bathy/topo for short)?






8. Scroll down to Download Data. Currently, only the second data download link works (the one that says “Download NetCDF File”). Download the data for your DEM, and start a new ArcMap. This is a new type of file format that you haven’t dealt with before, and you cannot add this data set to your ArcMap, because ArcMap cannot read this file format directly.

a. Do a local search in ArcMap for the file format NetCDF. 
b. Select a tool that will convert your data to an elevation data set that ArcMap can read. Input your .nc file, leave all the other settings as defaults, and run the tool.
c. This tool creates a temporary data set that is added to your ArcMap. This has two consequences: 1) you must use the tool in ArcMap, not ArcCatalog and 2) you must export the data in the temporary layer in order to have a permanent file. Be sure your permanent file has a short and meaningful name.

9. What is the coordinate system for the raster DEM that you created from the NetCDF file?



Note: NOAA also has a map browser for coastal elevation models that links to data sets available. Choose Search DEMs by MAP from the Coastal Elevation Models web page, and you’ll go to the map interface, which shows a whole variety of data sets. If you zoom in far enough, you’ll see names of individual maps. You can also use the layers menu to select certain types of data. 


Part II. World bathy-topo DEM from NOAA

A. Data download 
1. For this assignment, you will also need a worldwide bathy/topo DEM – one that shows both on-land topography and submarine bathymetry. You can’t use the SRTM data, because it only has land data. So, you do the sensible thing, and you go to Google and do a search on world bathymetric data or world bathy/topo or something like that. Be sure that you read through the sites carefully and follow the links. What did you find that is available? 




2. If you were thorough in your sleuthing, you might have run across a statement like “Historic ETOPO2v2 and ETOPO5 global relief grids are deprecated but still available.” What does the statement mean? (If you don’t know what deprecated means, you should look it up.) 



3. When you find the current world bathy/DEM from NOAA, be sure to read the web pages carefully.
a.  What is the difference between ETOPO1 Ice Surface and ETOPO1 Bedrock?




b. Which format should you choose, grid-registered or cell-registered, and why? What does this mean, exactly?




4. Download the georeferenced tiff file for the Ice Surface DEM. Add this to your spreadsheet of data sources. 

5. What is the resolution of these data? 

6. What other aspects of the metadata (which you can link to from the main ETOPO1 page) are interesting and important? 



B. Data prep
1. Extract the data and do whatever prep work you need to do (including defining the CS, if necessary) so that the file is ready to work with in ArcMap. What did you do to prep the data?



Part III. County outline maps from the ESRI Online Data Site
A. Data download
1. In order to figure out what counties you need census data for, you’ll need to know what counties are covered by your DEM. The simplest way to get this information is to download ESRI state/county data using ArcGIS Online. You’ve done this twice before, once for continents and once for state outlines, so you shouldn’t need specific instructions about how to use the Search function to search ArcGIS Online.
2. Search for USA counties, and be sure to choose the file USA Counties (not USA County Boundaries!!). Be careful to choose the USA Counties file that indicates in the description that it contains two resolutions of data.

B. Data prep
1. ArcMap will open automatically and load the USA Counties package. Be sure to Export the higher resolution data set and save the shapefile to your hard drive. Remind me why you want to do this.







2. What is the coordinate system for this data set?


List of NOAA bathy-topos. Be sure to download the one assigned to you!

Portland, ME 
Atlantic City, NJ
Morehead City, NC
Virginia Beach, VA
Savannah, GA
Central Florida (east side)
Palm Beach, FL
Miami, FL
Panama City, FL 
Galveston, TX
Port Townsend, WA
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