ArcView Lab 3 : Buffering, Geoprocessing, and Spatial Analyst
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Summary of Lab


This lab focuses on the Potters Creek Sub-watershed located in the Barnegat Bay Watershed.  We will create buffers around wetlands and then determine the extent of urban land in the buffered area. All analysis will be performed using vector and raster data.
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Creating a New Project in ArcView

Open ArcView by double clicking on the ArcView icon on the desktop.

You will be creating your own project in this lab, rather than using an existing project.

In ArcView you can create an extension that performs specific functions.  There are also many pre-defined extension.  In the first two labs, the needed extension we already selected.  For this lab, we need to turn on two pre-defined extensions.  The extensions are:
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Geoprocessing: functions to overlay and intersect themes.

Spatial Analyst: functions to analyze grids.

To turn on these extension, under the File menu select Extension.  In the Extension window, click on the box next to the three extension listed above, and hit OK.

Now open a new view window by selecting the View Button and clicking on New.  

Raster Versus Vector Data
Just a reminder about Raster and Vector Data.  Raster data is made up of grids cells, with each cell having an assigned value.  These two images below show the same area displayed in raster and vector form.  In this lab we will be working with both raster and vector data to understand the advantage and disadvantages of each type of data.
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Saving Selected Records to a New Theme

Click on the Add Theme button [image: image16.png]2 GeoProcessing
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 to add themes.  In the Add Theme window navigate to y:\\PIG\teach2\wwff\bbay.  Select potters.shp and click OK.  Check the box next to the name to display the theme.  This is landuse in Potters Creek Sub-watershed within the Barnegat Bay.  

Like lab 2, we will now select certain records and save them to a new theme.

Click on the Query tool button [image: image2.png]


.  In the Query window create an equation that will select all the records that have wetlands as Type95.  The equation should look like ([Type95] = “wetlands”).  Click New Set.  Wetlands should now be highlighted in yellow.  Close the Query Window.

Under the Theme menu select Convert to Shapefile….  In the Convert to Shapefile… navigate to y:\\PIG\teach2\wwff\<yourfolder>.  Name the file potwet.shp.  Select Yes in the window asking to display the theme in the view window.

Creating a Buffer for Vector Data
We will now create a 100 meter buffer around the wetlands.  First, the units of analysis must be specified to run the buffer function.  Under the View menu select Properties….  Using the pull-down menu select meters as the Map Units and Distance Units.  We will use meters because these Themes have UTM coordinates, which are given in meters.  Click OK.
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To create a buffer, under the Theme menu, select Create Buffers….  This will open the Buffer wizard.

In the first window, make sure that potwet.shp is selected as the theme to buffer.  To move forward in the wizard click Next.  To make changes to previous windows click on the Back button.

In the second window, select buffering At a specified distance of 100 meters.  Click Next to move to the third window.

In the third window, make the buffers save in a new Theme.  Click on the Browse button [image: image3.png]


and navigate to y:\\PIG\teach2\wwff\<yourfolder>.  Save the theme as potwet_buf.shp.  The rest of the settings can be left as the default.  Click on Finish when you are done.  It will take a few minutes to create the buffers.

Converting From Vector to Raster
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The first step is to convert the vector theme to a raster theme.  In the view window, make potwet.shp the active theme.  Under the Theme menu, select Convert to Grid….  In the Convert window, navigate to y:\\PIG\teach2\wwff\<yourfolder> and save file as wet.  Click OK.

In the Conversion Extent window, change Output Grid Extent to same as potwet.shp.  Change the Cell Size to 10 meters and hit OK.

In the Conversion Field window, select Type95 as cell value and click OK.

In the Attribute Join window click No.  In the Convert to Grid window, select Yes to add theme to view.

Turn off the wetlands buffer theme (potwet_buf.shp).

Compare the vector data with the raster data (potwet.shp and wet).  Zoom in and Out to different parts of the theme and turn the vector and raster themes on and off to compare the differences.

What are the differences?

For comparison, convert the raster data back to vector.  To do this, make wet the active theme.  Under the Theme menu select Convert To Shapefile….  In the conversion window, navigate to folder and name the new theme potwet2.shp.  Click OK.  In the next window, click Yes to add the theme to the view.  

How does the new vector file compare to the old vector file?

Turn off all themes but wet and Zoom so you can see the entire theme.

Creating Buffers for Raster Data

Use Spatial Analyst to create buffer in raster data.  We will make the same buffer as we did for the vector data.

Have wet be the active theme.  Under the Analysis menu select Find Distance.  In a few seconds a new theme will appear in the view.  Turn in on.  It shows the distance from every grid cell to the nearest wetlands grid.  Move wet to be the top theme in the view to compare the two themes.  
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Under the Analysis menu select Map Query.  Build a query equation to select all pixel with a value less than 100 meter.  The equation should look like ( [Distance to Wet] < 100).  Click on Evaluate.

Map Query 1 should appear in the view.  To save this data, make it the active theme.  Under the Theme menu select Save Data Set….  In the Save window, navigate to folder and save as wet_buf.

To add the saved theme to the view, click on the Add Theme button [image: image4.png]


.  In the Add Theme window, change Data Source Types to Grid Data Source.  Navigate to folder and select wet_buf.

Now turn off all the themes but wetbuf and potwet_buf.shp.  

How do the two themes compares with each other?

Now remove all of the themes except for  wet, potwet.shp, potwet_buf.shp, wet_buf and potters.shp from the view menu.

To do this click once on each theme (to make it the active theme).  Under the View menu select Delete Themes.  You can delete consecutive themes, by holding down the Shift key and clicking on several themes.  This does not delete the data, it just removes it from the view window!

Overlyaing Vector Data

Now let’s see how much urban land is found in the wetlands buffer areas using the GeoProcessing extension.  First make potters.shp the active theme.  Click on the Query button [image: image5.png]


 and create an equation that looks like ([Type95] = “urban”).  Click New Set.  Now only the urban land should be highlighted.  Close the Query window.


Keeping these records selected.  Under the View menu, select GeoProcessing Wizard….

In the first window, click on each of the circles to see what each function does (the definitions are in the right box).  We will be doing a clip.

In the second window, potters.shp should be the input theme and potwet_buf.shp should be the clip theme.  Note that only 444 features are selected in the potters.shp theme, representing only the urban polygons.  Using the Browse button [image: image6.png]


, navigate to y:\\PIG\teach2\wwff\<yourfolder> and name the output file buf_urban.shp.  Click Finish when you are done.

This will take a few seconds.  The new theme created should show only the urban areas within 100 meters of a wetlands.  

Using Map Calculator to Overlay Raster Data

The first step is to convert the urban areas selected in potters.shp to a raster data set.  Make potters.shp the active theme.  The records we selected before should still be selected.  To make sure, turn on potters.shp.  Under the Theme menu, select Convert to Grid….  Save the new theme to fillin and called it urban.

In the Conversion Extent window, change Output Grid Extent to same as potwet.shp.  Change the Cell Size to 10 meters and hit OK.

In the Conversion Field window, select Type95 as cell value and click OK.

In the Attribute Join window click No.  In the Convert to Grid window, select Yes to add theme to view.

In urban, urban grid cells have a value of 1 and all other areas have a value of 0.  To verify this you can open the table [image: image7.png]


.

In wet_buf, buffered grid cells have a value of 1 and all other grid cells have a value of 0.

To overlay the two themes, we can add them together in using the Map Calculator.  Grid cells with a value of 2 are urban areas in the buffer zone.


Under the Analysis menu select Map Calculator.  To build the equation, Double Click on each theme in the Layers box and Click on the Addition button.  The equation should look like the one in the image on the left.  When you are done making the equation, click on Evaluate.

In a second, a new theme called Map Calculator 1 will appear in the view menu.  Close the Map Calculator Window.  Turn on the New theme to view it.

Have only the two urban wetlands (map calculator 1 and buf_urban.shp) themes turned on and navigate around the themes.  

How to the themes compare?

You can exit out of ArcView without quitting

If you have extra time you can look at a powerpoint presentation of a build-out analysis of the Barnegat Bay Watershed, which used the techniques we just went over.  It is located at y:\\PIG\teach2\wwff\bbbuildout.ppt.
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