ArcView Lab 2: Getting to Know the Barnegat Bay Watershed
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Summary of Lab

In this lab we will use ArcView to examine digital data to help us become familiar with the project study area, the Barnegat Bay Watershed.  We will be using the attribute data associated with the themes to learn about the characteristics of the area.  We will also be selecting records of interested using queries and features of other themes.
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Opening a Project in ArcView

Open ArcView by double-clicking on the ArcView icon on the desktop.  We will work with an existing project.  An ArcView project is a file that help organize your data.  The initial data you will need for the labs has already been loaded into this project.

Under the File menu select Open Project.  Navigate to y:\\PIG\teach2\wwff\bbay and select the project called intro.apr.

The themes already loaded in the view window are:

njcounties.shp: counties in new jersey.

njtowns.shp: the location of selected cities in New Jersey.

barnbay.shp: an outline of the watershed.

bbmun.shp : municipalities that fall within the watershed

pma.shp: the portion of the watershed that falls within the pinelands management area

cafra.shp: the line that designated the coastal management zone.  East of this line is regulated by the Coastal Area Facilities Review Act.

landuse.shp: shows the land use in the Barnegat Bay Watershed.

Make njcounty.shp the active theme by clicking on the name.  Click on the Zoom to Active Theme button [image: image23.png]n Graduate College
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.  Make sure barnbay.shp is turned on (click the box next to the name so it is checked) so you can see where the watershed is located in the state.

Turn on njtown.shp.  Drag this theme to the top of the stack, so it is on top in the view.  Make it the active theme.  Under the Theme menu select Auto-label….  When the label window appears you can change the defaults or just click OK.

Use the Measure tool [image: image2.png]


 to determine the distance between Princeton and New Brunswick.  Click once on Princeton and move tool over New Brunswick to see the distance between the two towns in the lower left hand corner of the view window.  Double-click anywhere to stop measuring.

What is the distance from Princeton to the closest edge of the Barnegat Bay Watershed?

Double-click to stop the measure tool.  Turn off njtown.shp.  Make barnbay.shp the active theme and click on the Zoom to Active Theme button [image: image3.png]


.  Now make njcounties.shp the active theme.  Use the Identity button to identify the three counties that partially fall within the watershed.  Turn off njcounties.shp
Turn on Landuse.shp, pma.shp and cafra.shp.  Notice that only the Northern part of the watershed is outside the Pinelands Management Area and Coastal Management Zone.

Where is most of the urban land located?

Where is most of the wetlands located?

Where is most of the forest land located?

Legend Editor
We can look at an airphoto of a portion of the watershed.  The photos we will look at today are degraded to a pixel size of 5 meters.  CRSSA has 1-m resolution airphotos on CD.  When you have identified a sites or sites to locate the new development we can look at airphotos of the area to get a better understanding of the location.  

Click the Add Theme button [image: image4.png]


.  In the Add Theme window, navigate to jab3\doq95img\141-150.  Change the Data Source Type to Image Data Source.  Scroll down and select the theme called 1471_deq5m.img.  Click on OK.

Make the airphoto the active theme and click on the Zoom to Active Theme button [image: image5.png]


.  Turn the airphoto on by clicking in the box next to the name.  This airphoto is showing the area around Tuckerton Borough.
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To see how the landuse.shp theme is related to the airphoto, we will change the landuse.shp display so that only the polygon boundaries are shown.
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To do this, double-click on the one of the rectangles (symbols) below the Landuse.shp theme to open the Legend Editor.  Double-click on the symbol next to Agriculture to open the Fill Palette.
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In the Fill Palette, click on the empty square, circled in the image on the right.  Use the pull-down menu to change the outline to 2.0.  When you are done close the Fill Palette.  Repeat for the other landuse types.  When you have changed them all to only outlines, click on Apply and close the Legend Editor.

Move Landuse.shp so that it is on top of the airphoto.  Now zoom in and see how the landuse.shp polygons align with the airphoto.

Turn off the airphoto.  Use the Legend Editor (see above) to make the symbols of each land use a solid color.

Using Attribute Tables

Each of these themes has an attribute table associated with them.  This table contains information about the features in the themes.  The attribute tables are essential a spread sheet.

Make the Landuse.shp theme the active theme and click on the Zoom to Active Theme button [image: image6.png]


.  Open the attribute table by clicking on the Open Theme Table button [image: image7.png]


.  This table includes information about the landuse in 1995 and 1986.

To identify the areas that have changed land use between 1986 to 1995, double click on the Query Builder tool [image: image8.png]


.  Scroll down in the Fields list and double-click on [Change].  This will add [Change] to the query formula.  Double click on the “=” and then type a 1.  The equation should look exactly like ( [Change] = 1).  Click on New Set and to run the query.  All the records that have changed since 1986 should now be highlighted.  Close the Query window.

To better look at the changes records, click on the Type95 field name and click on the Sort Ascending button [image: image9.png]


 to sort the records.  Next use the Promote button [image: image10.png]


 to move the highlighted records to the top of the table.

What type of land use is most of the highlighted records?

What was this land in 1986?
How many polygons changed land use from 1986 to 1995? (Hint: look at the top left hand corner of the table window to see how many are selected from the total number of polygons).

Now close the landuse.shp table.

In the view window the polygons that have changed will be displayed in yellow.  Click on the Clear Selected Features button [image: image11.png]


 to remove the highlighting.

Using the information in the tables, we can determine what percent of the Barnegat Bay is available to for development.

Open the Landuse.shp table using the Open Theme Table button [image: image12.png]


.  Click on the field name Area, so that this field is highlighted.  Under the Field Menu select Statistics.  In a few seconds a window will appear showing basic statistics about this field. The sum is the total area in the Barnegat Bay Watershed (including water).  This is given in square meters.

How many square meters is the Barnegat Bay Watershed?

How many hectares (square meters x 0.0001)?

Now use the Query tool [image: image13.png]


 to select the areas that are already urban (or already developed).  The equations should be

 ( [Type95] = “urban”).  Click on New Set to run the query.  Now go under the Field menu and select Statistics.  The sum is now the area of urban land.

How many hectares of urban land exist in the Barnegat Bay Watershed?

Now use the Query tool [image: image14.png]


 to select the areas that are water (so undevelopable!).  The equation should be ([Type95] = “water”).  Click on New Set.  Now go under the Field menu and select Statistics.  The sum is now the areas of water.

How many hectares of water exist in the Barnegat Bay Watershed?

What percent of the watershed is available for development ((total – (urban + water))/ total x 100)?
Close the landuse.shp Table.  The areas displayed in the view window as yellow is water.

Turn off landuse.shp.

Selecting Features from a Theme
Another way to select certain records is to identify features in one theme based on another theme.  We will use this approach to learn more about the municipalities that are located in the Watershed.

Turned on (the box is checked) bbmun.shp and pma.shp.  Make bbmun.shp the top themes in the stack and the active theme (has the box around it).  Turn off all other themes.

Under the Theme menu select Select by Theme….

We can identify the municipalities located in the Pinelands Management Area.  In the Select By Theme window, make sure that the Select features of active themes pull-down menu shows Intersect.  

Using the pull-down menu change the Selected features of theme to pma.shp and click New Set.

This may take a few seconds.  The municipalities that are at least partially located within the PMA should now be highlighted in yellow.  Turn off bbmun.shp
Turn off bbmun.shp and turn on landuse.shp.  Make Landuse.shp the active theme.

Again, under the Theme menu select Select By Theme….  Using the pull-down menus chose intersect and pma.shp (the same as above) and click New Set.

We can now use the Query tool [image: image15.png]


 to select  the land in the PMA that is available for development.  The equation should looking like this

( [Type95] = "agriculture") or ([Type95] = "barren land") or ([Type95] = "forest") or ([Type95] = "wetlands").

Click on Select From Set so that only the land available for development within the already selected PMA will be highlighted.  Click on OK.

Now use the Open Theme Table button [image: image16.png]


 to look at the table.  Promote [image: image17.png]


 the highlighted records.

We can now calculate the amount of land available for development within the PMA section of the Barnegat Bay Watershed.

Click on the Field named Area to select it.  Under the Field menu select Statistics to find out the area of land available for development in the PMA.  This may take a few seconds to calculate.

How many hectares of land are available for development in the PMA sections of the Barnegat Bay Watershed?

What percent of the developable land falls within the PMA?

Converting to a Shapefile

To save only the selected data, you can sav only the selected data into a new theme.

Under the Theme menu, select Convert to Theme….  When the Convert to Theme… window appears, navigate to y:\\PIG\teach2\wwff\<yourfolder> and name the file pmadevop.shp.

If there is extra time, you can open and airphoto of the Princeton area.  Navigate to jab3\doq95img\71-80.  Open the file 782_doq5m.img.  Click on the theme to turn it on and click on the Zoom to Active Theme button [image: image18.png]


 to center it in your view window. 

Can you find Guyot Hall?

When you are done, Exit from ArcView, save the project in y:\\PIG\teach2\wwff\<yourfolder>.
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