Coordinate system challenge 4	


Due: start of class, Friday, October 11. 


Variations on the following scenario occur all too often. We’ve seen the same seemingly mystifying turn of events happen to both students and faculty alike at Hamilton, and I can just about guarantee that someone, some time, will come to you if you are doing GIS at a company or in grad school and say, “Hey, got any ideas why all my 1000 data points plotted in the Atlantic south of the Gold Coast of Africa?” Solve the problem now, and you can look uber smart and be Master of the GIS Universe on that day some time in the future!

Here’s the scenario
You have a shapefile of earthquake epicenters of all earthquakes with magnitudes 7 and higher in the world over the past 50 years. The coordinate system is WGS84. 

You want to plot all of the earthquakes on a fun map of the world, and you are totally fond of the Cube projection, which you can (and should) read about here:

https://storymaps.arcgis.com/stories/ea0519db9c184d7e84387924c84b703f

You start an ArcMap, add a world continents shapefile and an oceans shapefile, and then change the coordinate system of the Data Frame to WGS84 Cube (World). Et voilà! Your world map looks like this. Yay!! This can be cut out and folded into a swell cube of the Earth. so you are well chuffed.

[image: ]

You would like to get your data into the coordinate system of your cool map (WGS 84 Cube) before adding it to the ArcMap. So, you go to ArcCatalog, search for the Define Projection tool, and change the coordinate system for your earthquake data to WGS84 Cube (World), to match the coordinate system of your new extra-swell cube map. 

Now, you add your earthquake data to your ArcMap, and all of the earthquakes (and I mean ALL 713 earthquakes) plot in a very small area in the Atlantic Ocean ~600 km south of Accra, Ghana…… comme ça:

[image: ]

You think, oh, well, that’s probably because this is a bizarre projection. So you try something more civilized like Equidistant cylindrical. Read about this one at the link on page 1 – who invented it, and how old is this projection method?            
                        

You can also read about it here:
http://desktop.arcgis.com/en/arcmap/latest/map/projections/equidistant-cylindrical.htm
[image: ]
So, you repeat the above, changing the Data Frame coordinate system to WGS84 Equidistant cylindrical. Then you go to ArcCatalog and use the Define Projection tool to change the coordinate system for your earthquakes to WGS84 Equidistant cylindrical. 

Zut alors! The results are the same – your earthquakes ALL still plot at one point in the Atlantic south of Ghana…..





Answer the following two questions. I’ll evaluate each separately according to the usual criteria (see below) and then average the two scores. Be sure to read both questions before answering.

1. What did you do wrong, and what should you have done instead? Why? I’ll give bonus points for two correct but different solutions.
2. Why did all of your earthquakes plot specifically where they did, about 600 km south of Accra, Ghana? You should be able to figure this out by thinking it through, but I’ve also put the data sets and ArcMaps up in the Data folder on the Academic Server, so that you can open them in ArcMap and poke around for inspiration/insight.

Same criteria as for previous challenges:
· 5 points for a correct answer that explains in a way that is detailed and complete enough that I can tell that you actually understand what the coordinate system issue is and specifically why you had the results that you did.
· 3 points if your answer is correct but perfunctory, i.e., it’s an accurate statement but it’s not explained well enough for me to tell whether you actually understand the statement you made.
· 1 point if there are some correct aspects to what you’ve said, but it’s mostly wrong.
· 0 points if you’re off in left field entirely. 

BONUS
Buckminster Fuller was a legendary 20th century visionary who thought widely about all kinds of things. He invented the Dymaxion map projection (ESRI calls this the Fuller projection), which is unique in showing the entire Earth’s surface with no obvious visual distortion in shapes and sizes of land masses and without splitting land masses. It also folds into an icosahedron that approximates a spherical Earth! You can read about it here:

https://www.gislounge.com/dymaxion-map-projection/
http://www.openculture.com/2017/02/buckminster-fullers-map-of-the-world.html

[image: ]This is a fun projection to know about. Anyway, you repeat all of the steps of the scenario, and your map, with all the earthquakes plotted, looks like this: 
[bookmark: _GoBack]OK – what happened? The earthquakes still plot all in one place, but they didn’t all plot south of Ghana this time. Why?? I’ve put files for this data set and an ArcMap up in the Data folder, so you can do some exploring. If you can handle this bonus, you get the Coordinate System Master Gold Star!!!

If it helps you at all, here’s what the earthquakes look like if you Zoom to Layer for the earthquake layer in the map view on the previous page (you can try this for yourself using the files in the Data folder):
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