Chapter 16 Applications: Network and Dynamic Segmentation

This applications section has five tasks. Task 1 uses ArcMap in ArcView 8.1 and the dynamic segmentation model to display a bus route, and point events along the route. Task 2 lets you use ArcMap in ArcInfo 8.1 to create a bike route from the existing arcs of a street coverage. Tasks 3 and 4 use ArcInfo Workstation to run a shortest path analysis and an allocation problem respectively. Because ArcGIS 8.1 does not offer Network Analyst as an extension, ArcInfo Workstation is used for network applications. Task 5 shows you how to create a bike route from the existing arcs of a street coverage in ArcInfo Workstation.

Task 1: Display Point Events on a Route System in ArcMap

What you need: moscowst and a point event table called stations.txt.

Moscowst is a street coverage of Moscow, Idaho. A bus route system has been built on the arcs of moscowst. The point event table stations.txt has the fields of busstation, bus_id, measure, and adp. The first three fields refer to bus station ID, route ID, and measure of bus station respectively. Adp refers to the average daily number of passengers. The purpose of this task is for you to become familiar with use of the dynamic segmentation data model in ArcMap.

1. Start ArcCatalog, and make connection to the Chapter 16 database. Launch ArcMap, and rename Layers Tasks 1&2. Click the Add Data button. Navigate to the Chapter 16 database, double-click on moscowst, and select arc and route.bus to add to Tasks 1&2. 

2. This step is to open a point event table and to convert the table to a shapefile. Right-click stations in the Catalog tree, point to Create Feature Class, and select From Route Event Table. Make sure that stations.txt is the input route event table in the first panel. The second panel asks you for the route event type and associated attributes: make sure that the events are point events, select bus_id from the event key field dropdown list, and make sure that measure is the location field. Click Next. Click the browse button in the third panel, navigate to the Chapter 16 database, double-click on moscowst, and select route.bus for the Route feature class. In the fourth panel, select Shapefile for the output type. Then enter stations.shp for the name of the output shapefile. In the next panel, opt to convert all events. Click Finish in the summary sheet. 

3. Add stations.shp to Tasks 1&2. Select Open Attribute Table from the context menu of stations. Click the Options dropdown arrow and choose Select by Attributes. Enter the following SQL statement in the expression box: “adp” > 30. Click Apply. The selection shows bus stations that have the average daily number of passengers greater than 30. Those selected stations are highlighted in both the table and the map. You can also display the average daily number of passengers in graduated symbols.

Task 2: Create a Bike Route in ArcMap

What you need: mosst, a line coverage with an empty route subclass called bike. 

If you are using ArcInfo 8.1, Task 2 lets you build a bike route on the arcs and nodes of mosst in ArcMap. Mosst is a street coverage of Moscow, Idaho, same as moscowst in Task 1. The route subclass must be created first as an empty subclass in ArcInfo Workstation using the ArcEdit command of CREATEFEATURE:

Arcedit: mapextent moscowst

Arcedit: editcov moscowst

Arcedit: createfeature route.bike

Arcedit: quit  /*save changes

1. Click the Add Data button in ArcMap. Navigate to the Chapter 16 database. Double-click on mosst. Select arc and route.bike to add to Tasks 1&2. Route.bike currently has no features. 

2. Click the Editor Toolbox button. Click the Editor dropdown arrow and select Starting Editing. Make sure that the Task is to Create New Feature and the Target is mosst route.bike. 

3. This step is to select streets from mosst to be included in the bike route subclass. Select Open Attribute Table from the context menu of mosst. Click the Options dropdown arrow and choose Select by Attributes. Click on the Complete List button, and enter the following SQL statement in the expression box: “FENAME” = ‘Sixth’. Click Apply. The selected street segments are highlighted in both the table and the map. 

4. Click the Editor dropdown arrow and select Union. The selected street segments become the components of mosst route.bike. Click the Editor dropdown arrow and select Stop Editing. Save the edits.

Task 3: Run Shortest Path Analysis in ArcInfo Workstation

What you need: a point shapefile called uscities.shp and a line shapefile called interstates.shp. 

Uscities.shp contains cities in the conterminous United States, and interstates.shp is a network of the Interstate highways. Use the Shapefile to Coverage conversion tool in ArcToolbox to convert uscities.shp into a point coverage called uscities and to convert interstates.shp into a line coverage called interstates. This conversion is necessary because ArcInfo Workstation does not work with shapefiles.

The objective of this task is to find the best (shortest) route between any two nodes or cities. The shortest path analysis in ArcInfo Workstation cannot use uscities as input but must first find nodes on interstates that are closest to points on uscities. Identification of nodes actually occupies a major portion of the task. 

The shortest path can be measured in physical length or in minutes. For this task, the speed limit for calculating the travel time is 65 miles/hr and the travel time considers only link impedance. The cities to be queried are Helena, Montana and Raleigh, North Carolina. 

1. First build a node attribute table (NAT) for interstates.

Arc: build interstates nodes

2. Go to ArcPlot and set up the draw environment.

Arcplot: display 9999

Arcplot: mapex interstates /* set the map extent as that of interstates
Arcplot: arcs interstates /* plot interstates
Arcplot: nodes interstates /*plot nodes of interstates
3. Next plot Helena and Raleigh.

Arcplot: reselect uscities point city_name = ‘Helena’ or city_name = ‘Raleigh’ /* select Helena and Raleigh from uscities
Arcplot: pointmarkers uscities 3 /* plot Helena and Raleigh in green

4. Find the closest node on interstates to Helena. 

Arcplot: mapex *  /* zoom in the area around Helena

Arcplot: clear /* clear the display window

Arcplot: arcs interstates /* plot interstates around Helena

Arcplot: nodes interstates /*plot nodes of interstates around Helena

Arcplot: pointmarkers uscities 3 /* plot Helena in green

Arcplot: identify interstates node * /* click node closest to Helena and record the

INTERSTATES-ID of the node (33)

5. Clear the display window and repeat the same procedure to find the INTERSTATES-ID of the node closest to Raleigh (328). After the nodes representing Helena and Raleigh are identified, you use the following commands to run a shortest path analysis and to plot the result. 

Arcplot: mapex interstates /* reset the map extent as that of interstates
Arcplot: arcs interstates /* plot interstates
Arcplot: nodes interstates /* plot nodes of interstates 

Arcplot: pointmarkers uscities 3 /* plot Helena and Raleigh in green

Arcplot: netcover interstates trip /* specify interstates for the network coverage and trip for the route system 

Arcplot: impedance minutes /* specify minutes as the link impedance

Arcplot: path 33 328 end 1 /* specify the stops of 33 and 328 and the route-id of 1 Arcplot: routelines interstates trip 4 /* plot the shortest path between Helena and Raleigh in blue

Arcplot: directions 1 route minute /* get the travel directions and the total travel time

Task 4: Run Allocate in ArcInfo Workstation

What you need: a network coverage called moscowst and a point shapefile called firestat.shp. a point showing streets in Moscow, Idaho; and firestat, a point coverage showing two fire stations in Moscow, Idaho. 

Moscowst contains a street network and firestat.shp has two fire stations in Moscow, Idaho. Use the Shapefile to Coverage conversion tool in ArcToolbox to convert firestat.shp into a point coverage called firestat.

Task 4 deals with an allocation problem. The objective is to measure the efficiency of two fire stations in Moscow. Similar to Task 3, you cannot use firestat directly as input. Instead, the nodes of moscowst closest to the two fire stations are used as input to ALLOCATE. These two nodes have been identified as having the moscow-id values of 603 and 848. The efficiency or the service area of the two fire stations can be measured in physical distance or response time. For this task, you will use a response time of 3 minutes. 

1. Go to ArcPlot and set up the draw environment.

Arcplot: display 9999

Arcplot: mapex moscowst /* set the extent as that of moscowst
Arcplot: arcs moscowst /* plot moscowst
Arcplot: nodes moscowst /* plot nodes of moscowst
Arcplot: pointmarkers firestat 3 /* plot firestat in green

2. Specify the network and impedance before running ALLOCATE, and plot the results.

Arcplot: netcover moscowst fire /* specify moscowst for the network coverage and fire for the route system

Arcplot: impedance minutes /* specify minutes or response time as impedance

Arcplot: allocate 603 848 end 3 out /* specify 603 and 848 for the stations and 3 minutes for the response time

Arcplot: routelines moscowst fire 2 /* plot the service area in red

Task 5: Create a Bike Route in ArcInfo Workstation

What you need: a line coverage called mosst
Same as moscowst in Task 4, mosst is a street coverage of Moscow, Idaho. In Task 5, you will build a bike route on the arcs and nodes of mosst using the ArcEdit command MAKEROUTE. The bike route is a simple route along Sixth St. from Perimeter Rd to Washington St. 

1. Go to ArcEdit and set up the draw and edit environment.

Arcedit: display 9999

Arcedit: mapex mosst

Arcedit: editcov mosst

Arcedit: drawenv arc

Arcedit: draw

Arcedit: editfeature arc

2. Next, select and display Sixth St, Perimeter Rd, and Washington St.

Arcedit: select fename = 'Sixth'   /* fename contains the street name

Arcedit: drawselect   /* to highlight Sixth St

Arcedit: aselect fename = 'Perimeter'  /* add Perimeter Rd to the subset

Arcedit: drawselect

Arcedit: aselect fename = 'Washington'   /* add Washington St to the subset

Arcedit: drawselect

3. The bike route follows Sixth St and extends from Perimeter Rd to Washington St. To create the bike route on the existing arcs of mosst, first select the arcs that make up the route and then run the command MAKEROUTE. 

Arcedit: select many  /* select arcs of the bike route and press 9 to exit 

Arcedit: makeroute

Usage: makeroute <subclass> {route-id} {measure_item} {UL | UR | LL | LR | * | xy} {START <start_measure>} {NOGAP | GAP} {CONNECT <connect_distance>}

Arcedit: makeroute bike  /* use selected arcs to make a route called bike

4. Exit ArcEdit and save edits. Go to Tables.

Enter Command: select mosst.ratbike  /* select the bike route table 

Enter Command: list  /* the route table shows a single route

Enter Command: select mosst.secbike  /* select the bike section table

Enter Command: list  

5. The section table has the following items: ROUTELINK#, ARCLINK#, F-MEAS, T-MEAS, F-POS, T-POS, BIKE#, and BIKE-ID. ROUTELINK# links the sections to the bike route, while ARCLINK# links the sections to the arcs in mosst. F-MEAS and T-MEAS provide the cumulative measures of the sections. F-POS and T-POS measure the beginning and ending position of each section relative to the underlying arc. BIKE# and BIKE-ID are the machine ID and label ID of the sections. 

6. You can use the Arc command DROPFEATURES to drop routes and sections from a coverage. 

Arc: dropfeatures

Usage: DROPFEATURES <cover> <feature_class> {ATTRIBUTES | GEOMETRY}

Arc: dropfeatures mosst route.bike  /* remove the bike route

Arc: dropfeatures mosst section.bike  /* remove the bike sections
