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1.0  Introduction
In Lab assignment 6 you will analyze the impacts associated with converting Port of Seattle Terminal 91 into a Biotechnology Research Park with wetlands restoration. The purpose of your impact analysis is to provide information that can be used to assess how the proposed land use changes would affect the area. An impact analysis can discover both negative and positive impacts to the site itself, as well as the surrounding area, both of which are important for the area as a whole.

Of course, deciding which impacts to measure is a critical stage in doing this kind of analysis. As a matter of expediency, we have defined for you two forms of impact analysis: (1) traffic impacts from new commuters to the proposed facility, and (2) environmental impacts from both the new commuters and from the proposed wetlands restoration.

With the geodatabase development in Lab assignment 5, you can now move on to this two-part impact analysis.  In this assignment you will investigate how the biotech workforce might impact traffic conditions in the area and how the facility might impact environmental conditions.  This is a two-part project.  Each part has a different set of learning objectives and deliverables.

1.1 Overview for Parts 1 and 2 

Part 1. In Lab 6 Part 1, you will conduct a traffic impact analysis using a network routing technique to determine which roads employee commuters would likely travel on, and determine the impact the increased traffic will have on the existing road network.

Part 2. In Lab 6 Part 2, you will conduct two kinds of environmental impact analyses. The first is a method for estimating the impact of runoff pollution from the additional traffic loads due to Terminal 91 development. The second estimates the effects of the wetlands restoration as an attempt at environmental impact mitigation.

1.2 Lab Assignment 5 Recap
In assignment 5 you created the basis for your Terminal 91 traffic and environmental impact analysis database. We will be building on this geodatabase throughout this two part assignment. At this point, your geodatabase should contain:

· Three different Feature Data Sets, all using the same spatial reference system (coordinate system);

· Five feature classes created from shapefiles downloaded from City of Seattle Data Portal, including SeattleRoads, NeighborhoodDistricts, and project_area; and

· A table called SeattleTrafficCounts.

In addition to your file geodatabase, you have a worksheet called “Information Needs and Data Layers Log.” Keep this document handy; you will be adding to it throughout this assignment. 

You have chosen a stakeholder group from whose perspective you will be assessing the results of your analysis. Take a moment now to re-read the description of your chosen group. As you work through this assignment, keep this group’s world view and values clearly in mind. You may want to make notes about how they would react to the techniques and data sets being used in this analysis as you go along. These notes will be useful at the end of the assignment when you will be asked to assess your findings from their point of view.

1.3 Learning Objectives
Students will learn about:

· running a “Closest Facility” network analysis to determine Least Cost Routes.

· combining multiple queries to evaluate traffic impacts along the Least Cost Routes.

· the basics of an environmental services approach to assessing environmental impacts.

· interactively editing a polygon feature class.

1.4 Deliverables
1. Traffic increase map: this map should show both the percentage increase of traffic due to the Proposed Terminal 91 biotech research facility project, together with the pollution runoff cost associated with each route. This map should be in color.

2. Maps of each of the proposed wetlands restoration scenarios showing the locations and sizes of the restoration and facilities areas. These maps should also show the total value of environmental services for each of the proposals. These maps may be in black and white or color.

3. Stakeholder group position paper 

4. An updated version of your Information Needs and Data Layers Log.
1.5 Data

Use the data you assembled and prepared in Lab 5.  Two additional geodatabases support Lab 6:

Lab6_network_orthos.zip and Lab6_
2.0 Background for Part 1: Traffic Impact Analysis
Part 1 is a continuation of the site impact analysis we started in assignment 5, based on the proposed Terminal 91 Biotechnology Research Park project. In assignment 5 we developed the database needed for these analyses. In Part 1, we evaluate traffic impacts possibly created by the new facility. An important impact from developing a major new facility that will employ large numbers of people is the additional traffic that these commuters will generate on their trips to and from work. In this assignment we will use a simplified form of network analysis to asses the additional traffic impact.

2.1 Workflow for Part 1

Although there are many ways to model increased traffic flow due to a land use change, most are beyond what we can accomplish in the timeframe of this class. Therefore, this assignment will use one highly simplified method designed to convey ideas and teach GIS skills more than to demonstrate a robust traffic analysis. 

We will be determining which roads in Seattle will absorb the major increase in commuter traffic generated by the large number of employees that will be working in the new [image: image4.png]Labé.mxd - ArcMap - Arcinfo
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Biotech Research Facility planned on the Terminal 91 site.

To determine the roads that will be most affected, we will use a Least Cost Path Analysis. This is a form of network analysis that determines the easiest/cheapest/fastest way of traversing a network between two points. In the case of our analysis, we will use a combination of street classifications and speed limits as criteria for determining the “best” way to travel between a set of predetermined starting points around the city to the new facility at Terminal 91. 
We will be using the following workflow:

1. Create a “network” dataset from the Seattle roads data and include it in your geodatabase. To conduct this analysis, first create a Network Data Set from the SeattleRoads feature class (which is a layer using a simple line geometry).

2. Run a Least Cost Path analysis to determine which roads in the roads network the commuters will travel on and estimate the impact of increased traffic volumes on these roads.

3. Calculate the impact of the increased commuter traffic along the paths we determined in the Least Cost Path analysis.

2.2 A Road Network Dataset    
../Terminal91_Lab6.gdb/TrafficImpacts/SeattleRoadNetwork
This data was created for you.  For your reference and possible future uses the instructions used to create the data appear in Appendix A at the end of this document.  This network dataset with Network Analyst allows ArcGIS to understand Seattle roads as connected entities, not merely unconnected lines. With this connectivity, the software can model routing, among other things. The TrvlTime and SpdLimit attributes as well as the newly created RoadClass hierarchy provide the networking software with criteria for making choices, such as which roads to turn down when constructing a Least Cost Path through the road network. Now we are ready to run our routing analysis.

2.3 Run the Least Cost Path Analysis

Computing the least-cost path to the Terminal 91 Uplands area from a location is possible now that we have completed the address geocoding of the community centers (Assignment 5) and have a valid network dataset we can use. To perform the least-cost path analysis, you need to use the Network Analyst extension in ArcGIS.

1. Enable the Network Analyst extension from the ‘Customize’ menu item.

2. You will need the Network Analyst toolbar as well. To bring up the toolbar, click toolbar options  and select “Network Analyst.”

When you have Network Analyst loaded and the toolbar visible, proceed as follows:

1. Start a new empty map in ArcMap. 

2. Add the TrafficImpacts feature data set. Uncheck the junctions and edges layers.  In addition to the SeattleRoads and SeattleRoadsNetwork, you should also see the ‘neighdis_center’ feature class. 

3. Add theTerminal91Uplands feature class (from the BaseMaps feature data set) for visual reference. If you have a shoreline feature set, it would also be a good reference. If not, this would be a good time to find one and add it to both the geodatabse and your “Information Needs and Data Layers Log.”

4. There are many ways to conduct the kind of analysis that follows. We will use a “closest facility” routing analysis simply because it is the fastest way to find multiple routes at one time.

On the “Network Analyst” toolbar, pull down the “Network Analysis” menu and select “New Closest Facility.” Notice the ArcMap table of contents automatically adds a new group of layers called “Closest Facility.”

5. Click on the “Show/Hide Network Analyst Window” button ([image: image1.png]


) The new window that appears attached to the Table of Contents has a pull-down menu, with the value “Closest Facility” in it, a small button to the right of the pull-down menu and a list of four items below (Facilities, Incidents, Routes, Barriers).

6. Right-click on the word “Incidents” and from the menu that appears select “Load Locations…” this is where we will input our starting points (Community Centers) for the [image: image5.jpg]


analysis.

7. In the “Load From” pull-down menu, select the ‘neighdis_center’ feature class. We use community centers because they are proxies for the centroids of neighborhood districts. In Load Form, set it to “CenterName.” Click “OK.”

8. Now we will set the destination – what Network Analyst calls the “Facility.” First, zoom in on the proposed location of the Biotechnology research facility, i.e., the Terminal91Uplands. Get in quite close, so the Terminal 91 area fills a good part of the map window.

9. Left-click on “facilities,” and then choose the “Create Network Location Tool” button ([image: image2.png]


). This turns your mouse pointer to a fine cross. 

10. To drive to the Terminal 91 area, you have to take an unusual exit from the center of the Magnolia Bridge that runs just south of the uplands area. Locate that bridge and use the center of the bridge as the destination (“facility”) point for this analysis. Click on the center of the bridge with the “Create Network Location Tool.” 

11. Back in the “Network Analyst Window”, note that the entry under “Facilities” is called “Graphic Pick 1.” 

12. Now set the parameters for the network analysis. Click on the small button on the top right of the Network Analyst Window (called Closet Facility Properties). In the Layer Properties dialog, under the “Analysis Settings” tab, perhaps the most important setting is “Impedance,” which tells the software which criteria to use when assessing road segments for best route. Think about which criteria make sense from your stakeholder’s perspective when choosing a route to travel across town, and make a choice in the Impedance field. Also set the following: allow u-turns only at dead-ends; output true shape; and use hierarchy. Inspect the ranges once again to ensure they are set as discussed earlier in this Assignment.

13. Click on the Accumulation tab and click on both TrvlTime and Length. The software will keep track of the accumulated values for these two parameters as it builds the routes for us. Press OK.

14. Finally, click on the solve button now (either by right-clicking on “Closest Facility in the table of contents or by pressing the “Solve” button on the Network Analyst Toolbar). It will take a few minutes for Network Analyst to find the best routes between the community centers and the Terminal 91 facility, given our assumptions about travel.

The solutions you compute should be similar to the ones shown in the image at the right. If they are not, you need to verify that you have taken all the previous steps correctly.

Take a moment to look at the attribute table for the new Routes layer created by the Closest Facilities. Note in particular the TrvlTime and Length fields for each route. What units are these in? You will need to know this before you continue with the analysis.

2.4 Determining the Impacts of Increased Traffic 

We will assume that there will be an increase in commuter traffic by 5,000 more people traveling to and from the proposed facility every day. The GIS work so far has been to identify the routes which these additional 5,000 people will be taking. Now we will look at how those additional commuters will affect specific roads in the city.

To simplify this procedure, choose 5 of the 11 routes you have created. (You may chose more than 5 routes if you wish – just adjust the instructions that follow accordingly for the number of routes you choose to include in your analysis.) We’ll then ask you to calculate the cumulative impact of the additional traffic along those routes.

1. Use the select tool or the select by attribute tool to highlight 5 different routes. You can also do this by holding the ALT key and clicking on the route name under the ROUTES heading (not the INCIDENTS heading) in the Network Analyst window.

2. Make sure ArcCatalog does not have your geodatabase open for this step; as this operation cannot be performed if you have the geodatabase open. Once your 5 routes are chosen, create a new feature class from the selected routes. Be sure that this feature class is placed in your Terminal91Impacts geodatabase (i.e., do not create a shape file!). To create the feature class, right click on Routes in the table of contents, click on Data(Export. Name your new feature class AnalysisRoutes and add it to your map. 

3. Uncheck the Closest Facility Routes layer and re-symbolize AnalysisRoutes so it is easy to see on your map. 

4. Open the attribute table for AnalysisRoutes and note down the IncidentID. Create a new field “RouteNum” as a Short Integer. Using the Editor toolbar, “Start” an editing session. In the attribute table, enter a code (1-5) for each of the routes in the RouteNum field. “Stop” editing and save your edits.

Now that the Routes feature class is set up, we will add the traffic volume numbers for the increased traffic into the SeattleRoads feature class.

First add some additional fields to the roads feature class:

1. Open the SeattleRoads attribute table. Add a field for the additional traffic along route 1, called R1Traff as a short integer. Do the same for routes 2-5. 

2. Now add a field called TotNewTraff as a long integer.

3. Add a field called TraffPerCent as a double.

4. One at a time, for each new field you have added, use the Field Calculator to set all the values to “0” (zero). Ignore the warning about the “edit session.” Setting the fields to zero will prevent errors later when we compute a sum for field data values.

For simplicity, assume that the additional 5,000 commuters are evenly divided among all your selected routes. Therefore, since there are 5 routes, we will assume that 1,000 new commuters will travel down each route. If you are doing more than 5 routes, it will be easiest to assume there are 1,000 additional commuters per route. First, determine which road segments (in the SeattleRoads feature class) lie along those routes. Then, add the number of new commuters to those road segments.

1. Use Select by Attribute to select Route 1 from your AnalysisRoutes. Now use the Select by Location feature to select those features from SeattleRoads that “share a line segment with” AnalysisRoutes. Make sure the “use selected features” box is checked to ensure that only those line segments that lie along Route 1 are selected.

2. Open the SeattleRoads attribute table. Using the Field Calculator, set the value of R1Traff to “1000.” Note that only the selected features will be updated. In other words, you have now added 1000 commuters to those road segments that lie along route 1. 

3. Clear Selected features.

4. Repeat these steps for Routes 2-5.

Once the fields are updated with additional traffic volume data values, sum the volumes. This will give the total number of additional commuters on all road segments that lie along the routes. If a road segment is part of multiple routes, it will show the total additional traffic volume from all those routes.

1. Make sure Selected features are cleared. Now use the Field Calculator to set the value of TotNewTraff to: 

[R1Traff]+[R2Traff]+[R2Traff]+[R4Traff]+[R5Traff]

Once this calculation is complete, right click on the TotNewTraffic field in the SeattleRoads feature class and choose “Sort Descending.” You will see that there are a small number of road segments that have a very large increase in traffic volumes due to the proposed biotech research facility.

Now that we have the totals for the increased traffic along specific road segments, we should have some idea about how severity of this increase. We will compare the increases from the proposed Terminal 91 project with actual traffic counts taken along selected road segments by the City of Seattle.

1. Open a new map in ArcMap. Add the SeattleRoads feature class and the TrafficCounts table from your Terminal91Impacts geodatabase to the map. 

The TrafficCounts table contains actual counts of traffic along certain road segments but not all road segments. It would be impractical to have people out on every street in the city counting cars. So our analysis will necessarily be limited to these counted road segments.

Before proceeding, look at the metadata file for SeattleTrafficCounts. Find this on Canvas ‘Assignments’ page for Lab 5, TRAFFIC_SEATTLE_METADATA.doc. Familiarize yourself with the various fields and what they mean. 
In order to use the TrafficCounts data, we need to “Join” the table to the SeattleRoads feature dataset. 

1. Right click SeattleRoads in the table of contents, choose “Joins and Relates” and “Join…” 

2. In order to join a table to a feature class, the table must have a unique field. This unique field is used to associate (“join”) each row in the table to one specific feature in the feature class. Use the field GEOBASID from the SeattleRoads feature class to join with LOC_GEOBAS in the TrafficCounts table. Complete the join procedure.

3. Open the SeattleRoads attribute table and scroll to the far right column. You will note that there are a large number of <null> values in the attribute table. This is because there are no traffic counts for most of the road segments. Sort the attribute table “descending” by the last field and you will see that there is some good data there.

Now that the table is joined to the feature class, calculate percent increase for those road segments for which there are original traffic counts.

1. Using the TrafficCounts metadata as a guide, choose a field from the TrafficCounts for which to perform the calculation. In the following example, STDY_PMPK is chosen. 

2. Use select by attribute to select all the features where STDY_PMPK > 0 . This step will prevent the Field Calculator from “choking” on <null> values in the next step.

3. Right click on the SeattleRoads.TraffPerCent field and bring up the Field Calculator. Set the value for TraffPerCent to 

 [SeattleRoads.TotNewTraff] / [SeattleTrafficCounts.STDY_PMPK] 

This calculates the total additional traffic created by the proposed biotech facility commuters as a percentage of existing traffic for those road segments where traffic counts were computed.

4. Right click on SeattleRoads.TraffPerCent and choose “Sort Descending” to see the values for those road segments that are most affected.

5. Close the attribute table. Clear Selected features.

Now we want to look only at those road segments that have increases due to the Terminal 91 project. 

1. Use Select by Attribute to select those road segments from SeattleRoads with attribute values in the TraffPerCent field greater than 0.

2. Export these selected features as a new feature class in your TrafficImpacts feature data set in your geodatabase. Call the new feature class ImpactedRoads. Make sure to add it to your map and to your “Information Needs and Data Layers Log.”

End of Lab 6 Part 1.

Lab 6 continues with Part 2.  Please find that document on Canvas or the Lab Schedule on the course webpage.  Below at the deliverables for Part 1 and Part 2.
5.0 Deliverables for Part 1 and Part 2.
Deliverable 1: Create a map using appropriate cartographic methods depicting the percent increase in predicted traffic volumes from this analysis. Symbolize the road segments that have a TraffPerCent=0 with gray, and all other values with appropriate colors. (Think about your chosen stakeholder perspective when choosing colors. Is this increase alarming or is it a good thing?).Once you have color-coded the percentage increase in traffic, indicate the total pollution stormwater runoff cost that exists for each route. For this, choose the presentation method that best suits your stakeholder’s interests. For example, an environmental group may want to make the runoff costs prominent, while other groups may not. Make sure your map has all the necessary elements, including a title, proper data classification, legend, scale bar, data sources, author information, etc. Turn in a color copy of this map.
Deliverable 2: Create maps of each of the proposed wetlands restoration scenarios showing the locations and sizes of the restoration and facilities areas. These two maps can be on separate sheets or both on one sheet. They should also include the information you just created regarding the total environmental services derived from each scenario. Be sure to label the maps to indicate which scenario each describes. Also label the polygons with their proposed function (facility or wetlands) and total acreage.
Deliverable 3: Stakeholder assessment. A traffic analysis and an environmental analysis for the proposed Terminal 91 project have been completed. This accomplishment should provide insight of the costs and benefits from two different wetlands restoration scenarios under the proposed plan, given the assumptions made. But what does this mean to you and your adopted stakeholder group? Now is the time to assess and draw conclusions from the information in the analysis.

Write a 1-2 page (double-spaced) Position Paper outlining your stakeholder group’s reaction to the information provided by the analysis. Imagine you are writing to the Mayor or City Council about your reactions to the findings. This paper should include at least 4 paragraphs as follows.
· Paragraph 1 should be an introduction that clearly indicates your stakeholder group and whether you approve or with the findings of the analysis. For the environmental analysis, be sure to indicate which of the wetlands restoration scenarios your group favors (if they favor either one).

· Paragraph 2 should explain why your stakeholder group approves or not with the results of the analysis, and why that group prefers one of the suggested restoration scenarios (if it has a preference; if it does not, this paragraph should explain why it does not).

· Paragraph 3 should critique the analysis itself. Is this approach a good one to get at your stakeholder group’s values? What is positive about this approach, what is based on faulty assumptions, and what was left out of the analysis? Remember, only include positive and negative criticism that is important to your stakeholder group perspective. 

· The final paragraph should restate your stakeholder group’s position on this matter, draw conclusions, and suggest improvements to the analysis if needed. Keep this paper around 2 pages, double-spaced.
 Deliverable 4: An updated version of the Information Needs and Data Layers Log. 
Appendix A.  How the road network data introduced in Section 2.2 was created.
2.2 Creation of a Road Network Dataset
Before creating the network dataset, add two attributes to the SeattleRoads feature class: SpeedLim (the speed limit for each road segment) and TrvlTime (the calculated time it takes to traverse each road segment at the speed limit). These new attributes will be used as metrics for an analysis performed on the network dataset.

After adding the new attribute fields, use the Field Calculator to populate each with the appropriate data value. The value for SpeedLim will be based on the existing attribute ARTCLASS (arterial class of each road), and TrvlTime (travel time) for a road segment, calculated from SpeedLim and the length of each road segment. Task 1 steps are as follows.

1. Open a new map in ArcMap and add the SeattleRoads feature class from your Terminal91Impacts geodatabase. Open the attribute table.

2. Click on the “Options” button, and choose “Add Field”

3. Add two fields: “SpeedLim” as a “Short Integer” and “TrvlTime” as “Double”. Do not set any Field Properties.

4. Now populate the two new fields. Using the “Select by Attribute” item from the “Selection” Menu (or from the attribute table “Options” button – they do the same thing), select all roads with an ARTCLASS=5. This will select all the roads classified as “5”. In this data set, those are the interstates.

5. In the Attribute Table, choose the option to show only the selected features.

6. Right-click on the “SpeedLim” column and select “Field Calculator.” Ignore the warning message by clicking “Yes.”

7. In the large box at the bottom of the Field Calculator window (where it says “SpeedLim=”), type in 60 and click OK. You have just asked the calculator to put the value of “60” into the SpeedLim field for all the selected records (i.e., all records where ARTCLASS=5).

8. Repeat Task 1 steps 4-7 for the following:
when ARTCLASS = 4 or 9: SpeedLim = 55
when ARTCLASS = 1: SpeedLim = 35
when ARTCLASS = 2 or ARTCLASS = 3: SpeedLim = 30
when ARTCLASS = 0: SpeedLim = 25

The codes we are using to assign speed limits are actually a mixed nominal and ordinal scheme from the City of Seattle coding table below. Later we will set this to a true ordinal scheme for road class. 

	0
	Residential streets

	1
	County Roads

	2
	Minor arterials

	3
	Collector arterials

	4
	State highways

	5
	Interstates

	6
	(not used)

	7
	(not used)

	8
	(not used)

	9
	Principal arterials


9. Now that all the SpeedLim fields are populated, we can calculate the travel times for each road segment using the SpeedLim and LENGTH attributes. First, highlight the TrvlTime field and set all values to zero. Then, use the Calculate Values feature to fill in the travel time in minutes in the TrvlTime field. 

a. To calculate the travel time in minutes, open the field calculator and enter the following equation: 1/SpdLim times 60 divided by 5280 times Shape_Length.  ((1.0 / [SpdLim]) * 60.0) / (5280.0 * [ShapeLength]).  If the field calculator doesn’t cooperate – which it sometimes does not for multi-step equations – do the calculation in two separate steps (creating two separate fields if necessary). Keep in mind that the result will be small numbers, since the road segments are quite short.

This formula comes from the following logic: SpeedLim is expressed in miles per hour and your distances (in the Shape_Length field) are in feet. To find out how many minutes it takes to go a particular segment of road, you will divide the length of the segment by the feet you travel per minute. The SpeedLim field expresses speed in miles per hour. To make it into feet per minute, you will first multiply by the number of feet in a mile (5280) and then divide by the number of minutes in an hour (60). Why feet? You should remember that your coordinate system is in state plane feet, and thus distance in ArcGIS is being computed in those units. See your TA if you have any problems with this calculation.

As mentioned above, these fields will help us in our Least Cost Path analysis. However, first create a road network dataset as follows.

1. Close ArcMap.

2. Open ArcCatalog. 

3. Load the Network Analyst Extension to the software by clicking on “Customize” and selecting “Extensions.”

4. Make sure “Network Analyst” is enabled (checked). Close the Extensions dialog.

5. Right-click on the TrafficImpacts feature dataset, point to “New” and select “Network Dataset.”

6. Name the network dataset SeattleRoadNetwork.

7. Select the feature class SeattleRoads to participate in the network.

8. Ignore connectivity in this case, and click next.

9. As there is no elevation data present in our data, choose “no” on the next screen and click next.

10. Click “yes” to model turns.

11. We will use both LENGTH and TrvlTime as attributes for the network dataset. 

a. Click on “Add” to add the attribute variable “LENGTH”, as a “Cost”, with “Feet” as units and “Double” as a Data Type

b. Then add “TrvlTime” as a “Cost”, with “Minutes” as units and “Double” as a Data Type


Next add a hierarchy. Hierarchies contribute to the rule-guided decision-making process the software uses in creating the network. Unfortunately, we cannot use ARTCLASS as a hierarchy because it represents the roads in mixed nominal and ordinal coding (i.e. words and numbers combined). What we need is ordinal ranking (also called hierarchy) for our road data. Therefore, create an ordinal field on which to base the hierarchy and call it “RoadClass”. This is done by reclassifying the nominal data using the supplied script (below).

a. Add “RoadClass” field as a Hierarchy and click on “evaluators.”

b. In the Evaluators box, highlight the first source value listed. Then click on the blank space under “Type” and select type as “Field”. Do this for both directions (From-To, To-From). Do not worry about the red exclamation point that appears on the left – we will take care of that in a moment.

c. Right-click on the <null> keyword under the “Value” column heading for From-To and select “Value(Properties.” This brings up the “Field Evaluators” dialogue box.

d. Paste the following code into the “Pre-Logic VB Script Code” section of the dialog.

[image: image3]
e. Enter the word NewRoadClass into the “Value” field and Click OK.

f. Repeat the process for the To-From direction and click “OK”

g. Press “OK” in the “Evaluators” dialog. The above code reclassifies the road segments in the network into an ordinal scheme as follows (a ranking from high flow capacity to low flow capacity): 
1. Interstate and State Routes/Highways
2. County and Principal Arterials
3. Minor and Collector Arterials
4. Residential Streets

h. Now with “RoadClass” still selected, click on “Ranges.”

i. Define the ranges as primary roads = 1-2, secondary roads = 3, local roads = 4. Click “OK.”

j. Click next.

12. Choose “Yes” for establishing driving directions and click “Next.”

13. “Finish” the wizard and allow ArcCatalog to build it. This can take a few minutes, because there is quite a bit of data.

When this process is done, you will have a network dataset that allows ArcGIS to understand Seattle roads as connected entities, not merely unconnected lines. With this connectivity, the software can model routing, among other things. The TrvlTime and SpdLimit attributes as well as the newly created RoadClass hierarchy provide the networking software with criteria for making choices, such as which roads to turn down when constructing a Least Cost Path through the road network. Now we are ready to run our routing analysis.

Network Datasets


If you are not familiar with Network Data Sets, you can get more information in the ArcGIS help files from either ArcMap or ArcCatalog. Using the Index tab, type in “network datasets.” We recommend you read (at least) the sections “about network data sets,” “building,” “cost,” and “hierarchy.”





Screen shot of ArcMap showing the Closest Facilities layers in the table of contents, the network Analyst Window (between the Table of Contents and the map), and the location on the map of the Terminal 91 access point on Magnolia Bridge.





if ( [ARTCLASS] = 5 or [ARTCLASS] = 4) Then�NewRoadClass = 1�End If�if ( [ARTCLASS] = 1 or [ARTCLASS] = 9) Then�NewRoadClass = 2�End If�if ( [ARTCLASS] = 2 or [ARTCLASS] = 3) Then�NewRoadClass = 3�End If�if ( [ARTCLASS] = 0) Then�NewRoadClass = 4�End If











