APPLICATIONS USING ARCVIEW 3.2

CHAPTER 14

This applications section covers five tasks. Tasks 1 and 2 let you build binary models using vector data and raster data respectively. Tasks 3 and 4 let you build index models using vector data and raster data respectively. Task 5 introduces the ModelBuilder extension to ArcView as a tool for building a weighted overlay model. 

Task 1: Build a Vector-based Binary Model

What you need: elevzone.shp, an elevation zone map; stream.shp, a stream map.


Task 1 asks you to locate the potential habitats of a plant species. Both elevzone.shp and stream.shp are measured in meters and spatially registered. The field zone in elevzone.shp shows three elevation zones. The potential habitats must meet the following criteria: (1) in elevation zone 2 and (2) within 200 meters of streams.


1.
Start ArcView and check the GeoProcessing extension. Open a new view and add elevzone.shp and stream.shp to view. 


2.
Select Properties from the View menu. In the View Properties dialog, set the map units and distance units to meters.


3.
The first step is to buffer streams with a distance of 200 meters. Make stream.shp active, and select Create Buffers from the Theme menu. In the Create Buffers dialog, make sure you want to buffer the features of stream.shp. Click Next. Set a specified distance of 200 meters. Click Next. Click Yes to dissolve barriers between buffers. Save the buffers as a new theme and call the theme strmbuf.shp. Click Finish. Strmbuf.shp appears in the Table of Contents as Buffer1 of stream.shp. Select Properties from the Theme menu and rename Buffer1 of stream.shp strmbuf.shp.


4.
The next step is to overlay elevzone.shp and strmbuf.shp. Choose the geoprocessing operation of Intersect Two Themes. Select strmbuf.shp as the input theme to intersect, select elevzone.shp as the overlay theme, and specify the intersect output as pothab.shp. Click Finish.


5.
Now you want to query pothab.shp and select areas in elevation zone 2. Open the theme table of pothab.shp. Click the Query Builder button. Set the logical expression in the Query Builder dialog as, zone = 2, and click New Set. You should see the potential habitats highlighted in pothab.shp.


6.
Often you want to save the results from a binary model into a new theme so that you can use it for reference or further analysis. To convert the selected polygons in pothab.shp into a new theme, do the following. Make sure pothab.shp is active. Select Convert to Shapefile from the Theme menu. In the dialog, specify the path and name (e.g., finalhab.shp) for the new theme. Click OK. 

Task 2: Build a Raster-based Binary Model

What you need: elevzone_gd, an elevation zone grid; stream_gd, a stream grid.


Task 2 tackles the same problem as Task 1 except that Task 2 uses raster data. Both elevzone_gd and stream_gd have the cell resolution of 30 meters. The cell value in elevzone_gd corresponds to the elevation zone. The cell value in stream_gd corresponds to the stream ID.


1.
Start ArcView and load Spatial Analyst. Open a new view and add elevzone_gd and stream_gd to view. Select Properties from the View menu and set the map units and distance units to meters.


2.
The first step in data processing is to create continuous distance measures from stream_gd. Activate stream_gd. Select Find Distance from the Analysis menu. The output called Distance to Stream_gd is added to the Table of Contents. 


3.
Now you can query elevzone_gd and Distance to Stream_gd to locate the potential habitats for the plant species. Select Map Query from the Analysis menu. In the Map Query dialog, set up the query statement as: ([Distance to stream_gd] <= 200) AND ([elevzone_gd] = 2). Click Evaluate.


4.
The output called Map Query 1 shows the potential habitats as True.

Task 3: Build a Vector-based Index Model

What you need: soil.shp, a soil theme; landuse
.shp, a land use theme; depwater.shp, a depth to water theme.


Task 3 simulates a project on mapping groundwater vulnerability. The project assumes that groundwater vulnerability is related to three variables: soil characteristics, depth to water, and land use. Each variable has been rated on a scoring system from 0 to 50. For example, scores of 50, 35, 20, and 10 have been assigned to the depth to water classes of 1–25, 26–50, 51–100, and 101–250 feet, respectively. Soilrate shows the scores in soil.shp, dwrate in depwater.shp, and lurate in landuse.shp. The score value of 99 is assigned to areas such as urban and built-up areas in landuse.shp, which should not be included in the model. The project also assumes that the soil factor is more important than the other two factors and is assigned a weight of 3, compared to 1 for the other two factors. The index model can therefore be expressed as


Index value = 3 • soilrate + lurate + dwrate


1.
Start ArcView and check the GeoProcessing extension.


2.
Add soil.shp, landuse.shp, and depwater.shp to view.


3.
The main part of Task 3 is to overlay all three themes. You can only overlay two themes at a time. Therefore, you need to perform overlay twice for three themes. Use INTERSECT as the overlay method. Select GeoProcessing Wizard from the View menu. Choose the geoprocessing operation of Intersect Two Themes. Select landuse.shp as the input theme to intersect, select soil.shp as the overlay theme, and specify the output as landsoil.shp. Click Finish.


4.
Next, overlay landsoil.shp with depwater.shp. Repeat Step 3 but use landsoil.shp and depwater.shp as the two themes to be overlaid. Specify the output as vulner.shp. Click Finish.


5.
Vulner.shp has all three rates in its theme table. Now calculate the index value from the three factors. But you have to go through a couple of steps before computation. Add a new field to the vulner.shp theme table for the index value. Then exclude areas with scores of 99 from computation. 


6.
This step is to add a new field called total to the vulner.shp theme table. Open the vulner.shp theme table, and select Start Editing from the Table menu. Then select Add Field from the Edit menu. In the Field Definition dialog, specify total for the field name, numeric for the type, 6 for the width, and 0 for the decimal places. Click OK.


7.
Next, exclude areas with scores of 99 from computation. Click the Query Builder button. Set the query expression as follows: ([Lurate] <> 99), and click New Set. You are ready to compute the index value. Select Calculate from the Field menu. In the Field Calculator dialog, put the following expression in the lower left box: 3 * [Soilrate] + [Lurate] + [Dwrate]. Then click OK. You should see the field total is populated with the index values. Select Stop Editing from the Table menu and opt for Save Edits. 


8.
Make the View window active because you probably want to display the index value. Double-click on vulner.shp to open its legend editor. Specify in the Legend Editor Graduated Color as the Legend Type and total as the Classification Field. Click Apply. 


9.
Once the index value map is made, you can modify the classification so that the grouping of index values may represent a rank order such as very severe, severe, moderate, slight, and very slight. You can then convert the index value map into a ranked map by doing the following: save the rank of each class under a new field called rank, and then use the dissolve operation to remove boundaries of polygons that fall within the same rank. The ranked map should look much simpler and cleaner than the index value map. 

Task 4: Build a Raster-based Index Model

What you need: soil_gd, a soils grid; landuse_gd, a land use grid; depwater_gd, a depth to water grid.


Task 4 performs the same analysis as Task 3 but uses raster data. All three grids have the cell resolution of 90 meters. The cell value in soil_gd corresponds to soilrate, the cell value in landuse
_gd corresponds to lurate, and the cell value in depwater_gd corresponds to dwrate. 


1.
Start ArcView and load Spatial Analyst. Open a new view and add soil_gd, landuse_gd, and depwater_gd to view. 


2.
First reclassify 99 in landuse_gd as nodata. The cell value of 99 represents urban and built-up areas that are not included in the model. Make landuse_gd active. Select Reclassify from the Analysis menu. In the Reclassify Values dialog, click the first cell under New Value and enter 20. Enter 40, 45, and 50 in the next three cells. Then enter No Data in the next two cells. Click OK. A new grid called Reclass of landuse_gd is added to view. Reclass of Landuse_gd should have the cell values of 20, 40, 45, 50, and No Data. 


3.
To calculate the index value from soil_gd, reclass of landuse_gd, and depwater_gd, select Map Calculator from the Analysis menu. Prepare the following expression in the window area of the Map Calculation 1 dialog: ([Soil_gd] * 3 + [Reclass of Landuse_gd] + [Depwater_gd]). Click Evaluate. The evaluation adds to view a new grid called Map Calculation 1, which is the grid representation of the index model. You can compare the index grid to the index model from Task 3. (Use the same data classification to compare the maps.) Although one is in raster format and the other in vector format, the spatial distribution of the index values should look similar.


4.
Map Calculation 1 has an index value range from 145.2 to 250. Many GIS users prefer to have a value range from 0 to 1. To convert the index value range, select Map Calculator from the Analysis menu. In the next dialog, prepare the calculation statement as: (([Map Calculation 1] – 145.2) / (250 – 145.2)). The output called Map Calculation 2 shows the value range from 0 to 1.

Task 5. Use ModelBuilder to Build a Raster-based Index Model

What you need: soilint_gd, a soils grid; landuse
_gd, a land use grid; depwater_gd, a depth to 
water grid.


Task 5 uses ArcView’s ModelBuilder to build an index model similar to that in Task 4. Using ModelBuilder, however, requires two modifications. The first is the use of soilint_gd, an integer copy of soil_gd, as an input theme. The second is the use of percentages, instead of whole numbers, as weights. 


1.
Start ArcView and load the ModelBuilder and Spatial Analyst extensions. Open a new view and add soilint_gd, landuse_gd, and depwater_gd to view.


2.
Select Start ModelBuilder from the Model menu. After the ModelBuilder splash screen is briefly displayed, an empty window opens. This window is independent of the ArcView application window. 


3.
Begin with the input data. Click Add Data and then click a point on the left side of the ModelBuilder window for the start of the model diagram. Right-click the Data icon and choose Theme. Right-click the Theme icon and choose Properties. In the Project Theme dialog, enter Soils as the project data name, choose soilint_gd as the input theme, and choose value as the input field. Click OK. The input data icon now turns blue and has the label of Soils. 


4.
Repeat the same procedure as in (3) to enter Land use and Depth to Water as the project data names and landuse_gd and depwater_gd as the input themes in the model diagram.


5.
Add an operation in the ModelBuilder window. Click Add Function and then click a point to the right of the input themes. The icons of Function and Derived Data appear in the model diagram. Right-click the Function icon and select Overlay and then Weighted Overlay. The two icons are now labeled Weighted Overlay and Weighted Overlay Map. 


6.
Next, link the function to the input themes. Click Add Connection and drag the cursor from Soils to the Weighted Overlay function to add a connection line between them. Do the same to add the connection lines between the function and Land use and Depth to Water.


7.
This step is to define the process of building an index model from the three input themes. Click Add Function. Right-click the Weighted Overlay Function, and select Properties to open the Weighted Overlay dialog. The dialog has two tabs at the top. First select Evaluation Scale. The Evaluation Scale dialog determines the scoring systems for the selected variables in the index model. Because the highest value is 50 for the three input grids, a custom evaluation scale must be defined. After choosing to define a custom evaluation scale, set the scale from 1 to 50 by 1. 


8.
Select Overlay Table. The table has five fields: Input Theme, % Inf, Input Field, Input Label, and Scale Value. You need to work with % Inf and Scale Value. % Inf allows you to assign weights to each selected variable in percentage. Enter 60 for soilint_gd, 20 for landuse_gd, and 20 for depwater_gd. The sum of the weights must equal 100%. 


9.
This step is to fill in the Scale Value column. Click on the first cell and enter the Input Field Value as its Scale Value. For example, if the first record belongs to soilint_gd and has an Input Field Value of 38, enter 38 as its Scale Value. Do the same for the rest of the table. The exceptions are No Data and the record of landuse_gd with an Input Field Value of 99, for which the Scale Value of Restricted is entered. 


10.
After the Weighted Overlay dialog is completed, click Run. In the next dialog, specify the path to save the model and its output. View the Weighted Overlay map, which has been added to the Table of Contents. The Weighted Overlay map shows the index value range of 1 to 50 in the legend, but its theme table shows that the range is actually from 29 to 50. 


11.
Compare the Weighted Overlay map with Map Calculation 1 in Task 4. They should look the same. Because ModelBuilder uses percentages as weights, the highest index value in the Weighted Overlay map is 50, which is one-fifth of the highest value (250) in Map Calculation 1. 


12.
ModelBuilder saves the model diagram in a file with the extension of xmd. The .xmd file can be reopened in ModelBuilder, and % Inf and Scale Value can be altered before rerunning the model.

