Mapping Ice Melt Extent in Greenland between 1979-2007 Using ArcGIS


In this exercise, you will compare ice melt in Greenland from the years 1979 and 2007. You will do this by taking raster files that show ice melt, drawing polygons, and calculating area. The images are raster files that show Greenland ice melt characteristics derived from passive microwave remote sensing data from the year 1979 and 2007 (they are annual melt extent images). You can learn more about these if you are interested here: http://nsidc.org/greenland-today/.  This is real data downloaded in GeoTiff format from the NASA website, so it is actually a real-world application of skills using ArcGIS! 

Learning Outcomes: Students will be able to draw polygons of ice extent and calculate differences in ice extent through time.
[bookmark: _GoBack]
Procedures:

1. Download the GreenlandIceSheets map document and accompanying files your instructor has provided.  Open the map document and fix any broken links, if necessary.  You should have a map of Greenland and two rasters overlaid on top of one another. The white in the image are areas that have NOT melted in a given year (this is standard mapping convention, where white represents ice!), while the black and grey areas are areas that HAVE melted in a given year. Turn the 1979 layer on and off a few times to look at the difference between the two rasters. You can see that more ice has melted in 2007 than melted in 1979, but just how much? It’s your job to figure that out! You will draw polygons to determine total area of melt, and total change in area over the years 1979 to 2007. 
2. Turn off the 2007 layer AND the Greenland layers for now, and use just the 1979 image (this way you are only focusing on the raster image and not the Greenland landmass). Using the skills you learned about drawing polygons in ArcGIS, draw polygons to outline the areas that melted in 1979 (see “introductory level” worksheet for detailed procedures if you have no experience drawing vectors). Be sure to create a new geodatabase for the polygons you make. Keep in mind that the images are derived from satellite measurements, so they aren’t high resolution, and you should treat all shaded regions as melt (the difference between black and grey are meant to show degree or depth of melting, but you will just combine all of the shaded regions into a single feature class). You also need to have a separate polygon for the non-melted region. 
3. When you have completed your polygons, be sure to give the melted and solid ice regions effective symbols.
4. Turn off the 1979 raster layer (but keep your new polygon 1979 layer) and turn on the 2007 raster layer. Make a new polygon for the 2007 raster layer, encompassing the entire melt region. Be sure that logical consistency is maintained: that is, be sure that the 1979 and 2007 melt regions share an identical outer boundary.
5. Using your newly drawn polygon areas, determine the total melt area in 1979 and 2007!
6. Think of an appropriate way to display the data. Create a layout page with a title and legend, and your new map(s). Save the map as a PDF and submit the PDF to your instructor. In addition to turning in a pdf of your final layout, please take a screen capture of the catalogue with the new geodatabase, and a capture of data view with the table of contents.

You are now officially qualified to analyze ice data. How cool is that?
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