Applications: GIS Modeling
This applications section covers two tasks. Task 1 lets you build a binary model. Task 2 lets you build an index 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 them 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 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 2 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 x 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 now 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. 

