Applications: Vector Data Input
The applications section covers methods for vector data input. Task 1 uses existing data on the Internet. Task 2 lets you digitize several polygons directly on the computer screen. Tasks 3 and 4 show you how you can generate a theme, from an ASCII file or a .dgn file so that the theme can be used in ArcView. 

Task 1: Download a digital map from the Internet

Like many other states, Idaho has a website that lets GIS users download ARC/INFO coverages in either export (e00) format or shapefile format. Maintained by the Idaho Department of Water Resources, the website also provides metadata for the coverages. Task 1 shows you how to download a shapefile.

1. Go to  GOTOBUTTON BM_6_ http://www.idwr.state.id.us/gisdata, and click GIS Data. Then click Statewide Data.

2. The Statewide Data table lists coverages that can be downloaded and the choices of Preview gif, e00, Shapefile, and Metadata. Click on Metadata for County Boundaries. The metadata gives you information about the coverage. Right click on the dot for Shapefile and select “Save Link As” (or “Save Target As” using Internet Explorer) from the menu. Provide the path to save counties.exe.

3. Navigate to the folder, in which counties.exe resides. Double-click counties.exe, and provide the path to save the extracted data files.

4. Start ArcView and open a new view. Navigate the path to counties.shp and add the shapefile to view. Check the box next to counties.shp to view the feature theme.

Task 2: On-Screen Digitizing using ArcView 

What you need: landuse.shp, a background map for digitizing

On-screen digitizing is technically similar to manual digitizing. The differences are (1) you use the mouse rather than the digitizer's cursor for digitizing; (2) the resolution of the computer monitor is much coarser than a digitizer, and (3) you need a coverage, a shapefile, or an image (e.g., a digital orthophoto) as the background for digitizing. This task lets you digitize several polygons off landuse.shp and make a new shapefile. 

1. Start ArcView, open a new view, and add landuse.shp to view. Select Properties from the View menu and select meters for both the Map Units and Distance Units. Landuse.shp is measured in meters and has been projected. 

2. Double click on landuse.shp in the Table of Contents to open its legend editor. Change the Legend Type to Single Symbol and the Symbol to a red, outline symbol. Then click Apply. The reason to symbolize landuse.shp in red is to distinguish it from the new shapefile you will digitize. You are not digitizing the entire landuse.shp for this task. Make landuse.shp active, and select Auto-label from the Theme menu. In the next dialog, select landuse_id for the Label Field. The polygons in landuse.shp are labeled from 59 to 77. For this task, you will digitize polygons 72-76 in the lower left (Figure 4.21).

3. Select New Theme from the View menu. In the next dialog, select polygon for the Feature Type. Name the new shapefile trial.shp and specify its path. Notice the box next to trial.shp in the Table of Contents is in dashed lines, meaning that trial.shp is in edit mode. Double click on trial.shp to open its legend editor. Change the symbol for trial.shp to a black, outline symbol. 

4. To make sure that features you digitize will meet and align properly, you need to use interactive snapping options. Make trial.shp active. Select Properties from the Theme menu. In the Theme Properties dialog, click on Editing in the table of contents. This opens two dialogs for Attribute Updating and Snapping. For this task, you need to only work with Snapping. Check the box for Interactive, enter 10 (meters) for the Tolerance, and click OK. The snapping tolerance of 10 meters means that if you digitize two points (vertices) within 10 meters, for example, the two points will be snapped together. As you will see in the next step, 10 meters is a large tolerance for digitizing. 

5. Now you are ready to digitize trial.shp. Zoom in the area of polygons 72-76. Hold the Draw Rectangle tool down, and select Draw Polygon from the pull down menu. You have three digitizing options: left click on the mouse to digitize a point (vertex); right click on the mouse to open a popup menu, which contains such selections as Snap to Vertex and Snap to Intersection; and double click to finish digitizing. You can start with polygon 74: digitize vertices that make up its boundary. The last point you digitize for polygon 74 should be at the same location as the beginning point. Before you digitize the last point, right click on the mouse and select Snap to Vertex. The snapping tolerance (10 meters) that you have defined can now help you to snap the last point to the starting point. As soon as you double click the last point, handles appear around polygon 74. If you don't like what you have digitized, you can press the Delete key to remove polygon 74 and start over. 

6. Polygon 74 shares a common border with polygon 75. So that you do not have to digitize the common border a second time, change the Draw Polygon tool to Draw Line to Append Polygon. To use this append tool, you must digitize the starting and end points of polygon 75 inside polygon 74 (Figure 4.22). Other than that, the procedure for digitizing is the same. 

7. Polygons 72, 73, and 76 are island polygons. To digitize an island polygon, you can start at any vertex and end at the same point. 

8. After you have digitized polygons 72-76, select Stop Editing from the Theme menu and save the edits. 

9. Finally, make sure trial.shp is active and select Table from the Theme menu. The table should have five records, one for each polygon you have digitized.

Task 3: Add Event Theme in ArcView
What you need: events.txt, a text file containing X, Y coordinates of GPS readings

Add Event Theme in ArcView adds a theme to view from an event table. An event table is essentially a text file that has x-, y-coordinates. The file events.txt is a text file that contains x-, y-coordinates of a series of points collected by GPS readings. Task 3 shows you how to use the file to create a new theme. 

1. Start ArcView and open a new view.

2. Click on Tables and Add. In the Add Table dialog, first change the file type to Delimited Text and then select events.txt. The field Easting in events.txt is the x-coordinate and the field Northing the y-coordinate.

3. Select Add Event Theme from the View menu. In the Add Event Theme dialog, specify Easting as the X field and Northing as the Y field. Click OK. A new theme called events.txt is added to the Table of Contents. Check the box next to it and you will see the points collected from the GPS readings.

Task 4: Read a .dgn File in ArcView

What you need: boundary.dgn, a Microstation design file showing the state and county boundary of Idaho in two layers

ArcView can read CAD (Computer Aided Design) drawing files and create new themes from them. The supported drawing file formats are Microstation design (.dgn) files and AutoCAD's DXF and DWG files. Task 4 lets you read a simple .dgn file.

1. Start ArcView and load the Cad Reader extension. 

2. Open a new view and select Add Theme from the View menu. In the next dialog, select Feature Data Source for the Data Source Type, navigate to boundary.dgn, and click OK. 

3. Check the box next to boundary.dgn to view it. Boundary.dgn consists of two layers: the state border and the county boundary. To view the two layers, do the following: double click boundary.dgn to open its legend editor, select Unique Value for the Legend Type and Layer for the Value Field, and click Apply. Layer 48 contains the state border, and Layer 47 contains the county boundary.

