State maps of Lyme disease
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Introduction
In this exercise, you will do a complete mapping exercise from locating and downloading data to making a map and a time series graph. Although it may feel like you’re getting bogged down in details, try to save some energy for interpreting the visualizations and pondering the questions I raise here and there in the lab.
In order to map these data you’ll have to clean up the CDC-supplied table somewhat. Because this data management experience will be very useful later in your projects, I strongly urge you to go through all these steps, but if you get into difficulty, I’ve also supplied the finished ArcGIS-joinable spreadsheet.
Data management and time series analysis
Create a project directory (e.g. c:/projects/GEOG540/lyme) where you will  store your data, documents, graphics, and other products. 
Download the data
You will visit a CDC website. If the data are no longer available, you can use the lyme_styr.xls spreadsheet I provide—but I strongly recommend you try to do all the steps!

Go to www.cdc.gov > A-Z Index > Lyme Disease > Statistics > Charts and Tables > By State

Save the file in your project directory: File > Save Page As > File name: lyme.html and select type: Web page, HTML only
Run Word and open the file (ignore the error message if you see one) and select the table by clicking on its ‘handle’ (double arrows > at upper-left of the data), then right-click and copy the table.
Run Excel, open a new workbook, and paste the table into the workbook.
Save the workbook as lyme_styr.xls.
You can close the Word html file without saving if you’re sure you have copied the data correctly.

Take a moment to study the spreadsheet. What are its SPACE/TIME/PHENOMENON dimensions and their qualities (SCALE/UNCERTAINTY)? Think about how you are going to study these data.

Go back to the CDC Lyme webpage and explore this topic; look at other materials available from DVBID.
Create a time series worksheet

Copy just the years row and the ‘U.S. TOTAL’ row to a new worksheet by doing the following: Select and copy the year range (cells in the top row containing the years) and go to the second sheet, then in cell A1 right-click > Paste Special > Transpose. Do the same with the total row in Sheet 2 cell B1. You should have a column of years and a column of case totals.

Select the TOTAL column and click on the Chart Wizard (icon with a vertical bar chart) then click Next and Finish. Take a moment to see what you have. Even this unfinished graphic should tell you something about Lyme case trends.
Refine the chart by right-clicking it and adding labels, enlargin fonts, etc. In particular select Source Data > Category (X) axis labels: and selecting the year range.

NOTE: there are differences between Word 2003 and 2007. E.g. 2007 refers to a vertical bar chart as a ‘column’ chart and a horizontal bar chart as a ‘bar’ chart. We want a vertical bar chart.

Time series analysis

Consider the ‘trend’ of the data and whether cases change smoothly. Think about what might be causing the trend and variation.

Right-click anywhere on the bars and add a linear trend line and discuss its behavior. E.g. what is the average increase per year?
Right-click on the trendline and add its equation and R2.

Format the chart (add titles, labels, increase font sizes, etc) for publication in a document (Word, PowerPoint, webpage, etc).
Copy the graph and paste it into a Word document for later discussion.

Extra: forecast cases a few years into the future.

Edit the spreadsheet 
Return to the first worksheet containing state × year data. You’ll need to clean it up in order to map it in ArcGIS. Edit the names of 2 states: District of Columbia (spell it out) and Texas (make sure there’s no space after the name).

Change the year (column) labels to y1993 through y2006 so that they will look OK in ArcMap. (HINT: there’s a quick way to do this – search on ‘Fill in a series of numbers’ to see how to do this.) 
Change the heading of the last column to INC2006.

Delete the last 3 rows (TOTAL, blank and note line).

Compute the average numbers of cases per year. Go to the last cell on the top row and type MEAN and then go to the cell below it (after the Alabama data – for my work this is P2) and type 


=ROUND(AVERAGE(B2:O2),1)

then copy that cell down to the last cell in the table (Wyoming).

Save the worksheet as lyme_styr.xls in your project folder and exit Excel.
Map the data
Make a US map 
Run ArcMap and start with an empty map.

Click Add Data and navigate to the geodatabase:
      C:\Program Files\ArcGIS\Bin\TemplateData\TemplateData.gdb\USA
then add the States and neighboring country data.
Right-click on States > Open Attribute table. Look at the data in the table and see what variables are there. How many ‘states’ are there? 

EXTRA: What are the units of AREA: square miles, kilometers, or something else? What do Shape_Length and Shape_Area measure and what are their units?
Join Lyme case data
In order to map the case data you have to ‘join’ them to the US state data.

Right-click the state layer > Joins and Relates > Join.
Make the following selections
1. Field: STATE_NAME
2. Table: navigate to your Excel file and select Sheet1$, then Add
3. Field: State. Then click OK.
Now look at the state attribute table to make sure the join worked. You should have several new fields showing the cases for each state.
Note that the join worked even though the ESRI data were in a different order than the CDC data; but it would have been incomplete if you hadn’t made the edits to the state names.
Right click on United States layer and Export to your project directory using lyme_styr.shp as the file name. You can add it to the map
Save the map in your project directory as lyme.mxd.
EXTRA: Look up join (e.g. in Wikipedia).

Analysis of incidence

Right-click the Lyme layer > Open attribute table and maximize the window. Next right-click on the INC2006 column and sort ascending. Which states have the lowest and highest incidence? What are these values?

Right-click > Statistics and examine 2006 incidence. Describe the nature of this histogram.

EXTRA: Do a screen capture, edit the statistics window, and copy it into your Word file. Discuss the information and critique the histogram.

Reproject the map
The US may look odd to you because the map is ‘unprojected.’ 

On the Table of Contents right-click the Layers tab > Properties > Coordinate system > Predefined > Projected > Continental > North America > N.A. Lambert > OK. Note how this map looks radically different from the previous view.
Zoom in on the 48 ‘contiguous’ states (a Map Scale of 1:20,000,000 works on my computer).

Right-click on the states > Properties > Symbology > Show: Quantities > Graduated colors > Fields Value: INC2006, then OK.

The map shows the states colored by the incidence of Lyme disease in 2006. What are the units? What is the amount of spatial autocorrelation. What states and regions have high or low levels incidence? 

How many breaks are shown? What are the break values?

Map mean incidence

In the spreadsheet we computed MEAN cases over the period (how many years?). Now we’ll map it as incidence per 100,000 population
Right-click on the layer > Properties > Symbology > Quantities > Graduated colors. Then select Field > Value: MEAN; Normalization: POP2000; and Classification > Classify > Method: Quantile with 5 classes then OKs to make the map.

Study the map to see where the condition is concentrated (high and low states). Note that we used ‘quantiles’ to create the breaks between the intervals. What are these breaks? How are they spaced—evenly, nearly equal ratios, or what?
Go to the Layout View (page icon at the bottom of the map) and insert the cartographic elements (title, legend, scale bar) reviewed in the ArcTutorial lab.

Practice exporting the map. File > Export > Type: GIF and Resolution:75 dpi. Open a blank Word document and import the graphic to see how it will look in a document.

Discuss the map in terms of spatial autocorrelation, high and low-incidence regions, clusters of states, etc.
Assignment

The assignment

In the assignment you will analyze the Lyme disease in time and space. The report will be emailed to me as a Word file (e.g. lyme_ldecola.doc) of about 3 pages (including graphics) with 4 sections (see my excerpt on “how to write a paper”): 
1. Introduction to Lyme disease, brief review of your data and methods.

2. Time series analysis: time series plot and discussion.

3. Spatial analysis: map of incidence and discussion.

4. Conclusion: what you learned about this condition.

Use the discussion points I’ve raised above in the lab to inspire your narrative. You’ll need graphics at least for parts 2 and 3, but you can include a couple more if you wish.
Introduction

Begin by visiting the CDC website and other sources to get information about Lyme disease. Introduce your topic with summaries, supplying appropriate credits. You can include material from other sources—but be sure to credit!
Time series

Use Excel (or any other statistical program you wish) to make a plot of the time series of US cases during the period. You can use bars, points, or any appropriate technique. Discuss the trend, uncertainty, possible forecasts.

Map of a year

Select a year to map by using the table below to select the largest number less than or equal to the last 2 digits of your SSN—2006 isn’t there because we mapped it above! (E.g. my SSN ends in 63 so I’d analyze 2001.) 
year ss
1993 00
1994 07
1995 15
1996 22
1997 30
1998 38
1999 45
2000 53
2001 60
2002 68
2003 76
2004 83
2005 91
Using the technique above for mapping MEAN cases, make a map of incidence / 100,000 for your selected year .

EXTRA you can use Numeric Options to reduce the number of significant digits. Also, I like the high values and darker colors to be at the top of the legend, but you may feel otherwise.
Export the map at a fairly low resolution (e.g. 75 dpi) so that it’s not too big.

Conclusion

Answer some of the DISCUSS and EXTRA questions raised above. Discuss the shortcomings of the data, problems with your methods. 
Give a brief summary of what you think is the future of Lyme disease in the US.
Include references, at least to CDC and the textbook, as well as any other sources you’ve used.

Submission

Run spell check, read over the document a few times, and perhaps give it to someone else to proofread as well.

Email me the Word document by the due date and time.
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