Exercise 2 Spatial statistics for social science use
RESM 493r

Fall 2008
Assigned Thursday Nov 06
Due Thursday Nov 13
40 points total

NOTE: data for this exercise must be downloaded from the class website http://www.nrac.wvu.edu/classes/resm493r/schedule.html for today’s date.  The file is called for-ex2.zip.  Extract it to the c:/temp folder so that you have a c:/temp/for-ex2 directory.

BACKGROUND: Allegheny National Forest Visitor Use Survey

The Forest Service conducts annual visitor use surveys at different national forests each year through the National Visitor Use Monitoring program (NVUM).  As part of the NVUM, surveys are conducted that include different human dimensions of visitors to national forests (such as home zip code, demographics, activities they participate in, how much money they spend during trips to national forests, where they stay, etc.).

Link to NVUM:

http://www.fs.fed.us/recreation/programs/nvum/
The Monongahela National Forest in WV was last surveyed in 2002-2003.  The results for the Monongahela are available on the internet by doing a Google search on “Monongahela NVUM”.  However, these results are not as useful as a GIS example because tables in the report only include the top 25 zip codes of visitors surveyed.

The Allegheny National Forest was surveyed in 2005, and all results are online in PDF or Microsoft Word format (see alleghenyNVUM_Report.doc in the for-ex2 directory).  The Allegheny National Forest is located in northwestern Pennsylvania.  Appendix A, Table 1-a lists all home zip codes of survey respondents.  There are n=359 unique zip code values, including foreign country and unknown.  To save this data, I copied/pasted from the HTML web page to a blank Excel workbook, then saved in both XLS and TXT format (for use in ArcGIS).

The ZIP code data for ANF respondents is located in these files:

AlleghenyNationalForest_NVUM2005.xls

AlleghenyNationalForest_NVUM2005.txt

The columns include:

ZIPCODE
- zipcode of response (text / string field)

NUM

- number of responses from that zip code (many have more than 1)

PCT

- percent of responses from that zip code

Shapefiles included:

Usa_zip_polys
- from ESRI Data & Maps for ArcGIS 9.2, includes n=30,223 polys

Usa_zip_points
- from ESRI Data & Maps for ArcGIS 9.2, includes n=41,558 points (there are more points than polygons because some zip codes are only there for post office boxes and do not include a geographical area, for example in larger cities and towns).

Usa_counties.shp
- Detailed counties, from ESRI Data & Maps

USA_states.shp
- Detailed states, from ESRI Data & Maps

Part A.  Working with the Zip Code Response Data

In this part of the exercise you will join data to zip code (points) and view a map of the results

· Add the zip code point shapefile (usa_zip_points) to ArcMap
· Add the zip code table (AlleghenyNationalForest_NVUM2005.txt) for the Allegheny NF to ArcMap
· Open the zip code point shapefile, and see if the field for zip code is a number or a string.  Note that the “Zipnumber” from the zip code point shapefile is a number and so is the “Zipcode” from the AlleghenyNationalForest_NVUM2005.txt table. 

· Right click on the zip code point layer, select Joins and Relates.
· Set up a join between the “Zipnumber” of the zip code point layer and “Zipcode” from the zip code table.
Now look at the attribute table for the zip code points.  Some (not many) of the zip code points will have new data attached at the end (Zip, num, pct).  Most will not, because only around 360 zip codes include responses.

To make a map of just the zip codes with response:

· Go to Selection

· Make an attribute selection on the zip code points (NUM > 0).  

· Now, make a new shapefile of just the selected points (right click on layer name, go to Data -> Export Data
Question 1.  (10 points)

Create a map of the zip code points color coded by the number of responses.  You can focus your map extent on the PA, OH, NY, WV, VA extent to make it easier to see even though there are points outside of this area.  What can you say about the number and location of the visitors to the ANF?
Part B.  Summarize response data by state

Now I would like to know which states had the most visitors to the Allegheny National Forest.  You can create a summary table from the joined attributes that shows number of responses by state.

· Open the selected records (zip code points).

· Right click on the STATE field and select Summarize from the popup menu.

Question 2.  (5 points)

Use the summarized visitors by state to create a pie chart of this data.  Make sure to include labels on the pie chart and a legend.

Part C.   Testing for spatial autocorrelation
In this part of the exercise we want to test to see if the spatial distribution of visitors to the ANF exhibit a pattern that is not random.  We will use the global measure for spatial autocorrelation (Morans I)
· Activate the ArcTools window and select the Spatial Statistics Tools -> Analyzing Patterns -> Spatial Autocorrelation (Morans I)

· Make sure to specify the point shapefile of the zip code points of visitors, the input field to NUM and check the display output graphically.  Keep the defaults for the other parameters.
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Question 3.  (5 points)

Does the spatial distribution of the points exhibit a random pattern?  Explain.
Part D.   Identifying the location of the clusters
Now we will use a local spatial statistic to determine where we may have clusters.  
· In ArctoolBox, select Spatial Statistic Tools -> Mapping clusters -> Hot Spot Analysis (Gettis-Ord Gi*)

· Again, specify the shapefile of the zip code points with data from the ANF

· Specify the NUM field 

· Name the output shapefile that will be created, mine is called hotspotoutput

· The distance band can be set to 0 for no threshold distance.
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The output of this analysis is new shapefile that will contain a field called Gi1.  This is the Gi* calculated value that corresponds to the zscore as discussed in the lecture notes.  Higher values are closer to the tails in the normal distribution and are either positive hot spots or negative cold spots as clusters.
Question 4.  (10 points)

What are the top ten zip code hot spot cluster locations?  How do you know that these are hot spot clusters?  Are the top ten locations all significant at the 99% confidence interval level?  How about the 95% confidence interval level?  Is there any reason to doubt your result?  Explain.

Question 5.  (10 points)

Explain the following terms that can be found in the Gettis ch16 handout.  

· Modifiable aerial unit problem

· Spatial econometrics

· Spatial autocorrelation
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