Assignment #4
Vector Data Analysis and Processing with ModelBuilder
Using data available from the State of New Jersey website, you will be calculating some statistics on Gloucester County. You will utilize ModelBuilder and the vector processing tasks you recently learned in order to complete this assignment. 

Submission Checklist

· What percentage of Gloucester County is considered urban?

· Make a map showing urban lands in Gloucester County. Extra credit for extra cartographic work. (You can include the percentage as text on the map.)

· How many acres of land that was once “Metropolitan” have been reclassified as “Environmentally Sensitive”?

· Make a map highlighting the changed areas. (Again, you can include the acreage on the map as text.)

· Include a screenshot of your State Plan ModelBuilder diagram.

· Extra credit for excellent cartography.

· Determine the most compact municipality in the State and in Gloucester County.

Preparing your data
1. Using ArcCatalog, create a new personal geodatabase; give it a unique but memorable name. You will need to store your resulting layers in it, so make sure all your vector processing results are stored in this geodatabase. 

Note: You will not need to send me the MDB; I ask you to use this format because polygons stored in Geodatabases will automatically have their area and length properties as attributes; these attribute fields [Shape_Area] and [Shape_Length] will remain updated as your perform your analysis. Shapefiles do not have any special fields and “AREA” and “PERIMETER” fields in a shapefile are not automatically updated as the polygon is changed. 

2. Download the Counties of New Jersey shapefile from NJGIN. Select Gloucester County and export its shape to its own feature class in your geodatabase. Call the Gloucester County feature class “county”; I’ll refer to this layer as “county” for the rest of the assignment.

3. Download the following layers and save them to disk. You do not have to store these files in your geodatabase – they can remain as shapefiles.

· Watershed Management Areas (“depwmas.shp”)
Also stored in G:\GIS II\Lab Exercises\Exercise 04
· 2002 Land Use/Land Cover Polygons 
You’ll use the WMA layer above to find out which layers to download. See below.
· The Current State Plan – Planning Areas (“splan2.shp”)
Also stored in G:\GIS II\Lab Exercises\Exercise 04
· The Draft State Plan – Planning Areas (“splan3.shp”)
Also stored in G:\GIS II\Lab Exercises\Exercise 04
Land Use for the County (Clipping and Merging/Appending)

4. Download the Watershed Management Areas layer. Clip this layer using your “county” layer. Store the output in your geodatabase.

5. Examine your clipped Watershed Management Areas. How many polygons are in your clipped layer? What values are in the [WMA] field for each of your polygons? The values in the [WMA] field correspond to the Watershed Management Area ID number. Write down the WMAs that are in Gloucester County.

6. Go to the download page for the 2002 Land Use/Land Cover polygons. The LULC polygons are available for each WMA. Download the LULC polygons for the WMAs you just wrote down.

7. Clip each of the 2002 LULC polygons using your “county” polygon. 

8. Use Merge (not append, as DEP did not make each LULC table layout exactly the same) to stitch each of the clipped LULC layers you just made into one.

9. Dissolve your new merged layer, using [TYPE02] as the dissolve field. Make sure you have checked “Create Multipart Features” and that you are storing your dissolved layer in your geodatabase. (How many records does this new layer have?)

10. To help you perform your calculation, create a new field in the attribute table, call the field “ACRES” and define its type as “Double.” Right click on the new field and select Field Calculator. Enter “[Shape_Area] / 43560” and hit OK. There are 43560 square feet (the unit of measure in the Shape_Area field) in an acre, so the new field’s values are the area of each land use type in acres.

11. What percentage of Gloucester County is considered urban?
Hint: The total area for the County can be found by looking in your “county” layer’s attribute table.

Exploring the State Plan (Clipping and Unioning)

New Jersey’s State Development and Redevelopment Plan is a guidance document that is meant to focus development into centers will preserving the surrounding environs. Gloucester County is split between the Metropolitan and Suburban Planning Areas (reflecting the urban nature of the Philadelphia suburbs) in the north and Rural and Environmentally Sensitive Planning Areas in the South and West. After the current State Plan was released in 2001, the Department of Environmental Protection lobbied to have more undeveloped areas that were classified as Metropolitan or Suburban to be Environmentally Sensitive in the next State Plan.

Let’s explore where the changes occurred using ModelBuilder.
12. Create a new Toolbox in ArcToolbox to store your model. Save the toolbox to your USB drive or to the H: drive. Once it is created, right click on your new Toolbox and create a new Model within. Right click on the model and select “Edit.”
13. If you haven’t already, download and extract the two State Plan shapefiles. Clip each shapefile using “county” as the “Clip Layer”. Unlike the LULC layers, you will perform this task in ModelBuilder. Start by dragging your two State Plan shapefiles and the Clip tool into your model. You will notice that the Clip tool brings with it an “Output Feature Class” oval. This represents the result of your clip function. Make sure the results of the Clip are stored in your geodatabase. You can click on the Clip rectangle or the “Output Feature Class” oval to specify the output location.

Note: You will need two Clip tools in your model to perform two clip functions.
Hint: If you select/connect your clip layer first, the output workspace should default to the same workspace as your clip layer, which should be your geodatabase. 

14. Union your clipped splan2 and splan3 layers, making sure the resulting feature class is stored in your geodatabase. Drag the Union tool into your model. Connect the two layers to the Union tool. 

15. Using Select By Attributes tool, find the changes in planning area from the current plan to the proposed plan. Connect the Feature Class created by the Union tool to the Make Feature Layer tool. You can then connect the layer to the Select By Attributes tool.
Note: There is a distinction between “Feature Class” and “Layer” due to the properties and functions available to each. A selection can only exist as a subset of a Layer. Feature Classes must be represented as a Layer before a selection can be performed. Think of a Feature Class as what exists on the hard disk and what would normally be manipulated in ArcCatalog. A Layer is the data after it has been added to ArcMap and can then store a set of selected features. 
Hint: [PA2] is a numeric classification for Planning Areas in the Current Plan. [PA3] is the same classification for the Draft Plan. Look for records where [PA2] and [PA3] are not the same.

16. Perform a dissolve on your new layer that has the changes selected. Your dissolve fields are both [PA2] & [PA3].

17. Right click on the Feature Class oval that is the result of the Dissolve tool. Select “Add to Display.” This will denote that this data should be added to ArcMap after the model is run.

18. Now in ArcMap, select the record that has field [PA2] = 1 (Metropolitan) and [PA3] = 5 (Environmentally Sensitive). How many acres of land that was once considered “Metropolitan” have been reclassified as “Environmentally Sensitive”?
Remember: Shape_Area is the square footage of your polygons. To get acreage, divide this value by 43,560.

Determining Compactness Ratio

A circle is the most compact two-dimensional shape. The compactness ratio is the ratio of the area of a shape to the area of a circle with the same perimeter as the shape. Determining whether or not a polygon is more or less compact than a pre-defined metric can help identify geoprocessing errors, as slivers are usually very small in size and extremely elongated. Compactness ratio is also used in politics, as gerrymandered districts are, by definition, non-compact areas. 

Compactness Ratio ranges from 0 < x ≤ 1. A ratio of 1 is only achieved if the shape being compared to the circle is a circle. The dividing line between “compact” and “non-compact” polygons depends on the nature of your data and is not well defined.

We will explore how compact or stretched New Jersey’s municipalities are when ranked using the compactness ratio. Locate Q:\toolbox. Within the directory, you will find several .tbx files. “Custom Scripts.tbx” is a ArcGIS toolbox that contains links to three different Python scripts in the Q:\toolbox directory. Locate “CompactnessRatio.py” and open it in Notepad. This is the script that will be executed by ArcGIS. CompactnessRatio.py will determine whether or not the input data is stored in a geodatabase or a shapefile (remember: shapefiles do not automatically calculate area and perimeter, two required fields for this calculation) and also checks to see if a field currently exists to store the calculation results. We are not going to delve too deeply into Python in this course, but we will use some ArcToolbox scripts written in the language.

In ArcToolbox (in either ArcMap or ArcCatalog), right click on Toolboxes and select “Add New Toolbox.” Navigate to the Q:\toolbox directory and add the Custom Scripts toolbox to ArcToolbox. You will see there are three scripts in the toolbox. Open the Compactness Ratio script. The tool has only one input, as it will modify the input feature class, adding the ratio values to a new field. Add the NJ municipalities layer to the tool and start the script. Take note of the messages returned in the script window as the tool runs. Once the script is complete, open the layer in ArcMap – if it’s not already – and review the newly added field. 

What’s the most compact municipality in New Jersey? In Gloucester County?
What’s the least compact municipality in New Jersey? In Gloucester County?

