APPLICATIONS USING ARCVIEW 3.2

CHAPTER 16

This applications section has five tasks. The first three tasks cover the three types of network applications in ArcView: find shortest path, find closest facility, and find service area. Task 4 uses ArcView and the dynamic segmentation model to display a bus route, and point events along the route. Task 5 shows you how to create a bike route from the existing arcs of a street coverage in ARC/INFO. 

Task 1. Find Best Route

What you need: a point theme called uscities.shp, a line theme called interstates.shp, and a polygon theme called lower48.shp.

Lower48.shp shows the conterminous United States, uscities.shp contains cities, and interstates.shp includes the interstate highways. The objective of this task is to find the best (shortest) route between any two cities, measured in miles or in minutes. The speed limit for calculating the travel time is 65 miles/hour. The travel time considers only link impedance.


1.
Start ArcView, and load the Network Analyst extension. Open a new view, and add lower48.shp, uscities.shp, and interstates.shp to view. Select Properties from the View menu. In the View Properties dialog, set the Map Units to meters and the Distance Units to miles. Make uscities.shp active.


2.
Use the Query Builder button and the query expression, ([City_name] = “Helena”) or ([City_name] = “Raleigh”), to select and highlight Helena, Montana and Raleigh, North Carolina in uscities.shp. 


3.
Make interstates.shp active. Select Find Best Route from the Network menu to add Route1 to the Table of Contents and to display the Route1 dialog (this is the Problem Definition dialog for the route).


4.
Click Properties in the dialog. In the Properties menu, select Line Length as the Cost Field. Click OK to dismiss the menu.


5.
Click Load Stops in the Route1 dialog. Then choose uscities.shp to load stops. After you dismiss the Load Stops menu, you should see two stops are added to the Route1 dialog. Another way to load stops is to use the Add Location tool and point to Helena and then to Raleigh. This option requires zooming in to more accurately locate the cities. Cities to be used as stops must be on or near the interstate highways. 


6.
Click the Solve Network Problem button either in the Route1 dialog or in the View window. This step calculates the total distance to travel the route. The best route is now displayed in the view. The Route1 dialog also shows the total route cost in miles between Helena and Raleigh. 


7.
If you change the Cost Field from Line Length to Minutes in the Route1 Properties menu, the total route cost will be measured in travel time using the speed limit of 65 miles per hour. 


8.
You can add intermediate stops between Helena and Raleigh. For example, to add Chicago as an intermediate stop along the route, change the query expression in Step 2 to read: ([City_name] = “Helena”) or ([City_name] = “Chicago”) or ([City_name] = “Raleigh”). 

Task 2: Find Closest Facility

What you need: a line coverage called moscowst and a point theme called firestat.shp.

Moscowst is a street coverage of Moscow, Idaho. Originally derived from the TIGER/Line file, the coverage has been edited and updated. Firestat.shp shows two fire stations in Moscow. The purpose of this task is to find the closest fire station and the quickest way to get to the station from any location in Moscow. The estimation of travel time considers link impedance, turn impedance, and one-way streets.


1.
Start ArcView and load the Network Analyst extension. Open a new view, and add moscowst and firestat.shp to view. Because moscowst contains more than one map layer, the procedure to add moscowst is different. Click the Add Theme button. In the Add Theme dialog, click on the icon next to moscowst. Three separate layers are in the folder: route.bus, arc, and node. Click on arc to add the layer to view. The view shows the streets of Moscow. Select Properties in the View menu and set the Map Units as meters and the Distance Units as miles.


2.
Make moscowst active.


3.
Select Find Closest Facility in the Network menu. Notice the addition of Fac1 (Facility 1) to the Table of Contents. Click Properties in the Fac1 dialog and make sure the cost field is defined as either miles or minutes. Click OK to dismiss the Property menu.


4.
Click the Add Location tool and click a point on the map.


5.
Click the Solve Network Problem button. 


6.
Fac1 shows which of the two fire stations is closer to the point and the shortest route connecting the point and the closer fire station.


7.
Make Fac1 active. Select Table from the Theme menu to read the total cost.

Task 3: Find Service Area

What you need: moscowst and firestat.shp, the same data sets from Task 2.


Task 3 deals with an allocation problem. The objective is to measure the efficiency of two fire stations in Moscow. 


1.
Start ArcView and load Network Analyst. Open a new view and add moscowst (arc) and firestat.shp to view. Select Properties in the View menu and set the Map Units as meters and the Distance Units as miles.


2.
Make moscowst active. Select Find Service Area from the Network menu. The Find Service Area function adds two themes, a service area theme (e.g., Sarea1) and a service network theme (Snet1), to the Table of Contents. The Find Service Area function also opens the Problem Definition dialog. You need to interact with the dialog in three ways. First, click Properties in the dialog to open the Property menu, in which you select minutes as the Cost Field. Second, select Travel from Site in the Problem Definition dialog and click Load Sites. Third, choose firestat.shp in the Load Sites dialog. The Problem Definition dialog now has Site #1 and Site #2 under Label and some default values under Minutes. Double-click the first cell under Minutes, and enter 3 as the value. Do the same for the second cell. The value 3 defines the service area as area within the 3-minute response time from the fire stations. Now, click the Solve Network Problem button. 


3.
The view shows the area within the 3-minute response time from the two fire stations. The Problem Definition dialog shows the total area covered and the total distance on the network.


4.
You can also use distance instead of travel time to define service areas. 

Task 4: Display Point Events on a Route System in ArcView

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 busstations#, bus#, 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 ArcView.


1.
Start ArcView and click the Add Theme button. In the Add Theme dialog, click on the icon next to moscowst. Add route.bus and arc to view. The view shows the streets of Moscow and the bus route.


2.
Next, add the point events, that is, bus stops, to view. Click on Tables and then Add in the Project’s Table of Contents. In the next dialog, select Delimited Text as the File Type. Double-click stations.txt to add the table.


3.
Select Add Event Theme from the View menu. In the Add Event Theme dialog, click on the route event icon at the top. Then select bus as the route theme, bus# as the route field, points as the event type, stations.txt as the table, bus# as the event field, and measure as the location field. Click OK. 


4.
Bus stations are now added to view. Make the stations.txt theme active and open its theme table. Click on Query Builder and use the expression, adp . 30, to select bus stations that have the average daily number of passengers greater than 30. Those selected stations are highlighted. You can also display the average daily number of passengers in graduated symbols.

Task 5: Create a Bike Route in ARC/INFO

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 5 ‘Sixth’ /* fename contains the street name



Arcedit: drawselect /* to highlight Sixth St



Arcedit: aselect fename 5 ‘Perimeter’ /* add Perimeter Rd to the subset



Arcedit: drawselect



Arcedit: aselect fename 5 ‘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

