
Exercise 4: The Happiest States
Data set 

· Shapefile of US States
Due: Friday, February 19 at the start of class.
Goal: To create your own data table that can be joined with a shapefile to create a choropleth map that illustrates the data in a paper published in December, 2009 in Science magazine by Stephen Wu (Hamilton Economics Department) and a British colleague. They analyzed data about which states in the US have the happiest people, but the original paper had no maps – only graphs. This little task isn’t geological, but it is a short, fun little job that will help you consolidate several ArcGIS techniques.
Turn in: a swell-looking choropleth map that provides a visual picture of which states in the US are the happiest. A choropleth map is a thematic map that is colored or shaded by classed values of a particular phenomenon. Here’s a choropleth map of US states by population
 from Wikipedia:
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Part I. The Backstory

In December 2009, Professor Stephen Wu from Hamilton and a British colleague, Professor Andrew Oswald published an article in Science magazine that compared the self-reported happiness levels of about 1.3 million Americans with objectively determined indicators that could influence satisfaction with life (such as precipitation, violent crime, property taxes, etc.). Go to the following web site, and read about their work: http://www2.warwick.ac.uk/newsandevents/pressreleases/research_finds_the
At the bottom of the web page, you’ll see the list of states in rank order from happiest to least happy, and you’ll see a graph that is typical of the ones in the paper. But no map! No visual picture of the distribution of happy and unhappy states! You know enough GIS to easily fill this gap, and you only need one simple data set to do the job.

Part II: Data download

You don’t need much data for this task. All you need is a shapefile that contains the outlines of all 50 US states. Go back to the site where you downloaded the US county boundaries (this should be on your spreadsheet, so it should be easy to find). Download the USA States shapefile (not USA State boundaries). Do what you need to do to prep the files, and make sure that the file has a defined coordinate system. If it doesn’t, be sure to track down the correct one and define it.

Flowchart of what you’re going to do:
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Part III: Making the map

A. Getting the shapefile ready
1. Start a new ArcMap, and add the USA States.lyr file, which has two components. The “USA States below 1:3m” is a higher resolution data set consistent with census tract boundaries. Because you’re working at the national level, the more generalized “over 1:3m” is perfectly adequate and will re-draw faster.

2. Right-click on the “over 1:3m” file, and choose Data > Export data > All features > this layer’s source data. Save the file with a short name, and OK add to map. You can then delete the original layers file.

3. Open the attribute table for your States shapefile, and check to see what the header name is for the state name field. You must use exactly the same name, same caps, same underscore when you create your Excel data table. Write it down so that you don’t forget.

B. Creating your data table and adding it to your ArcMap
4. Launch Excel, and start at new Excel file. At the top of the first column, type the field name for the states field, exactly as it appeared in the attribute table for the shapefile. At the top of the second column, type a meaningful header for the happiness ranking field.

a. Enter the states into your spreadsheet in order of happiness ranking (the list from the web site) in the first column. Be very careful not to make spelling errors! If you do, your data won’t join properly with the states shapefile.

b. If you’ve entered the states in order of happiness ranking, you can just put numbers 1-51 into the rankings column (the data includes the District of Columbia, hence 51 instead of 50).

c. Save your Excel spreadsheet. Quit Excel.

d. Add your data table to your ArcMap (you’ll add Sheet1$). The TOC will automatically switch to the Source view, because a data table cannot be displayed in ArcMap. 

B. Joining your data table to the States shapefile
1. What you are about to do next is exactly what you did when you joined the state census data table to the census block shapefile.

2. Consult your sea level exercise, if you don’t remember how to join a data table to a shapefile. Once the Join Data dialog box comes up, be sure to use the field STATE_NAME as the field to base the join on. Keep all records. Click OK.

3. Now, open the attribute table for the States shapefile (you can switch back to Display view for the TOC), and scroll to the farthest right two columns. If you’ve done everything correctly, you should have a STATE_NAME field in the second-to-last column, and there should be a unique ranking number for each state in the last column. 

4. There should be no <NULL> values in the ranking column. If there are, go back to Joins and Relates, and remove the join. Figure out what you’ve done wrong, and try again.

C. Creating a choropleth map
1. Your data are all ready to symbolize so that you can make a choropleth map. 

2. Colorize your map by Quantities > Graduated colors. Type 51 into the Classes box, and try out various color ramps, clicking Apply until you find one that conveys the concept well.

3.  If you decide that you want to label the states by rank, you’ll discover a wrinkle in the way this shapefile is already set up. If you label features, and you are zoomed out to the full extent of the map, you won’t see any labels. If you zoom in, all of a sudden, the numbers appear. If you go to the Label dialog box, and choose Scale Range, you’ll see that you can choose not to show the labels when you are zoomed in or out to a certain distance. This prevents the labels from looking enormous when you zoom out. You also might not want, for example, state labels when you zoom in. But, in order to see the labels when the image is zoomed out, you need to check the first radio button (Use same scale range….), and size your text to look the way you want it for your final map layout.

4. In terms of a nice-looking map, the current view looks pretty squished, and you’ll probably want to do a little projecting. Here’s a way to do this on-the-fly and try out a number of options.

a. Go to the Data Frame properties, and choose a projection for the data frame. Because you’re just trying to make a nice-looking map, you can OK the default choice that ArcMap makes for any transformations that might be necessary. Choose Apply, rather than OK, until  you find one that looks good for the continental US.

b. Then, create two more data frames, and drag your new shapefile (the one with the added rankings) to each of the new data frames. Activate the second data frame, and choose a projection that will work well for Alaska.

c. Repeat for Hawaii.

5. Then you can switch to map layout view. All three data frames will show up, and you can drag them around and zoom in to the continental US for one dataframe, just Alaska for the second one, and just Hawaii for your final map.

Have a look at the attribute table for your continents shapefile. What other fields are available that you could use to create other interesting choropleth maps of the US? Choose another variable, and make a second choropleth map.
� http://commons.wikimedia.org/wiki/File:USA_states_population_color_map.PNG
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