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WVDOT GIS Level 3 
Description 

The WVDOT GIS Level 3 seminar is the third of a cumulative series. The seminar 

introduces the learner to elementary ESRI ArcMap skills through a series of exercises 

directed toward a specific goal. The exercises assume familiarity with the Windows 

operating system. 

The workbook is divided into sections for each of the four seminars plus a reference 

section. Each seminar section gives a brief description of the topic then explores the 

topic with guided exercises. Additional information chapter at the end of the section 

expands topic briefs covered during the seminar. 

The reference section contains descriptions of icons on various toolbars; definition of 

the Federal Information Processing System (FIPS) codes for each US State and 

Territory and all 55 West Virginia Counties; how to connect to spatial databases using 

an Internet connection; and descriptions of various projected reference systems by the 

US Geologic Survey. 

Objectives 

At the conclusion of the seminar, each participant will have exercised the ability to: 

1. Demonstrate an awareness of linear referenced features. 

2. Demonstrate the use of the ArcMap Geocoder to find geographic coordinated 

from a spreadsheet of street address. 

3. Configure map features to use HTML Popups to display attibutes. 

4. Creating custom URL links in HTML Popups to link with WVDOT web content. 

5. Configure data layers to use hyperlinks. 

6. Use the feature data sets of the WVDOH Geodatabase. 

7. Read and create Metadata to understand feature data contents. 

8. Demonstrate the use of customized map scales. 



 

9. Retrieve Linear Referenced information from the WVDOH Geodatabase. 

The illustration indicates the type of finished work product that the learner can be 

expected to create during the seminar. 
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Seminar Workflow 
1. Explore the WVDOH Public Geodatabase. 

2. How to Identify Linear Referenced Features 

3. Use layer metadata to understand the contents of the data layer. 

4. Learn the WVDOH Route ID System. 

5. Use HTML Popups to display only desired attribute fields. 

6. Use a Geocoder to determine physical locations of street addresses. 

7. Create map hyperlinks to photographs, documents, and Internet content. 

8. Project: Prepare an 11x17 map showing the location and route for two virtual 

district crews responding to citizen requests and complaints. Output as a PDF 

document. 

  



 

The WVDOT Geodatabase 
The West Virginia Department of Transportation Public Geodatabase is a continually 

updated set of data consisting of a variety of feature data sets. A feature dataset is a 

collection of related feature classes that share a common coordinate system. Feature 

datasets are used to spatially or thematically integrate related feature classes. Their 

primary purpose is for organizing related feature classes into a common dataset. 

The WVDOT Public Geodatabase (GTI_PUB) and Tourism 
map are only to be used for training purposes, and should 
not be distributed. WVDOT employees can access their 
District’s server or SDE database to obtain the fully updated 
database. The Tourism map is still in draft form and the index 
is not included. 

Exercise: Create a File Geodatabase 
1. Open a blank map in ArcMap. 

2. Open the Catalog window and make sure your connection to your USB drive is 

still there. Create the connection if needed.           	    

3. In the Catalog window find the USB drive>, right-click and create a new folder, 

Name it Level 3  
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4. In the Catalog window find the USB drive >Level 3 Data folder, and right-click 

the folder and select New> File Geodatabase. 

5. Name the geodatabase something appropriate like 

My_L3_File_Geodatabase.gbd. 

6. To make the file geodatabase you just created the default, right-click the name of 

the geodatabase and select Make Default Geodatabase. To verify the newly 

created geodatabase is the default, look for the house icon on the storage tank 

and that the database name is bold. 

7. Ensure Store relative pathnames to data source is checked. 



 

1.  

Exercise: Explore the Level 3 Data 
1. Ensure the GTI_PUB geodatabase is located in the root of the USB drive. The 

WVDOT public file geodatabase may have a different name, such as 

201330227_GTI_PUB_UTM or 20140107_GTI_PUB_UTM, but will referred to 

through this workbook as GTI_PUB. The 2013 and 2014 versions are shown in 

the illustrations. 

2. Expand the GTI_PUB. 

 How can you tell what coordinate system is generally used by feature 
datasets in the GTI_PUB? 

__________________________________________________________________ 

 How many feature data sets are in the GTI_PUB? 

_________________________________________________________________ 
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 List the feature classes contained in the feature data set Hydrology. 

__________________ _______________________ _______________ 

__________________ _______________________ _______________ 

 

3. Download from the online learning center or 

obtain the All Scaled Routes.lyr layer file from 

your instructor. Open a New Map and drag the 

All Scaled Routes.lyr layer file to an empty 

Data View window. 

 Why do the scaled Route layers in the 
illustration display exclamation points?  
______________________________________________________________ 
______________________________________________________________ 
 

4. Repair the data links.  

Right-click the Roads 1.5M layer in the TOC. Browse to the data source, in the 

illustration the data location would be GTI_PUB> Routes> CompleteRoutes.  
 

Note that when the first data source is selected, all the scaled layers data 

sources sharing that data location will have been repaired.  

Repair	  Data	  Source	  



 

2.  

3.  

5. Save a new layer file that contains a relative data path. A relative path refers to a 

location that is relative to a current directory. 

4.  

6. Right-click Scaled Routes General> Save As Layer File… . Place the layer file 

into the Level 3 folder. Name the layer file something appropriate such as 

myRoutes.lyr. 

7. Open a new map document. Drag myRoutes.lyr into the empty data window. 

 Did the data display as you expected? What was different from the 
previous map layer? What was the same? 

__________________________________________________________________ 

__________________________________________________________________ 

Exploring Scales 

The GTI_PUB represents features at different scales. Add the data layers and 

symbolize them to match the illustration seen on the next page. 

1. Click the Full Extent icon. 
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 What display scale is in the Map Scale box? 

__________________________________________________________________ 

2. Type 200,001 into the Map Scale box.   

 Name the active scale layer. What road classes are displayed? 

__________________________________________________________________ 

3. Type 200,000 into the Map Scale box. 



 

 Name the active scale layer. What road classes are displayed? 

__________________________________________________________________ 

4. What active scale layer would you expect if 99,999 is entered into the Map Scale 

box? 

 Name the active scale layer. What road classes are displayed? 

__________________________________________________________________ 

5.  

5. Examine how the data changes with a particular scale range. Right-click any 

route layer > Properties> General. Observe the values in the Scale Range box 

at the bottom of the window. 
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6. Use the Find  tool in the Tools toolbar to locate US 22. Find US 22 in the 

Local Name field. Examine the differences in search results with Find features 

that are similar to or contain the search string box checked and unchecked. 

7. Notice the result of the search has found US 22 in each of the four scales. 

8. Right-click on each of the rows. From the context menu, select Zoom To. 

 Use the Identify tool  to record the WVDOT Route ID, shape length, and 

BMP/EMP for each of the four segments.  What accounts for the 

difference in Route ID’s? Hint - add the county feature class. 

Segment 1._____________________________________________________ 

Segment 2. ____________________________________________________ 

Segment 3. ____________________________________________________ 



 

Segment 4. ____________________________________________________ 
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Metadata 
Information that describes items in ArcGIS is called metadata. An item's metadata can 

record whatever information is important to the organization to know about that item. 

Items of importance might include information about how accurate and recent the item 

is, restrictions associated with using and sharing the item, important processes in the 

data life cycle. Metadata is viewed and edited in the Description tab, either in 

ArcCatalog or by opening the Item Description window from ArcMap or other ArcGIS 
Desktop applications. 

1. From the catalog tab, expand the 

GTI_PUB> Routes and right-click 

Com
plet
eRo
utes
> 

sele

ct 

Item 
Des
cript
ion. 
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 Define these field name abbreviations from the CompletedRoutes data set: 

BMP: ____________________________________________________ 

EMP: ____________________________________________________ 

CBMP: ___________________________________________________ 

CEMP: ___________________________________________________ 

 What coordinate system does the CompletedRoutes data set 

use?___________________________________________________ 

Extent? 

West __________________ East __________________ 

North __________________ South _________________ 



 

HTML Popups 
Many map layers in ArcGIS are used for accessing attributes and other information for a 

particular feature. One mechanism to provide a quick look at a layer’s attribute or select 

set of attributes is to use an HTML (Hyper Text Markup Language) Popup to open an 

informational display when a particular feature is clicked. This action provides a 

powerful way to share HTML-formatted and linked information about each feature.  

HTML popup windows enable access to formatted content and graphics, referenced by 

URLs, by clicking on a map features. HTML Popups are especially useful for layers that 

are shared with other users as packages. The recipient of the package can access 

formatted information about features when the package is opened in ArcGIS Desktop or 

ArcGIS Explorer Desktop. A HTML Popup can also be used in sharing data with others 

as a KML (Keyhole Markup Language file) - a format used in Google Earth.  

HTML pop-up windows allow the user to display attributes about a feature by linking 

Internet (external to WVDOT) or Intranet (internal network of the WVDOT) content such 

as graphics, websites, statistics, pdf or Word documents, spreadsheets, videos and 

nearly anything available on the web. 

HTML content can display information about features in ArcMap, ArcGlobe, or 

ArcScene using HTML pop-up windows. 

Exercise to enable HTML Popups: 

1. Set the HTML display properties for a feature layer.  

2. Define what to display, so that when a feature is clicked with the HTML Pop-up tool, 

a window containing the desired HTML content will open. 

HTML Pop-up windows work much like the Identify tool, except the information display 

can be formatted in HTML. 

HTML pop-ups can be more flexible than simply displaying content. Clicking a feature 

reports additional information and attributes using HTML and web methods. HTML pop-

ups can be used to display information about each feature as a formatted report using a 
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XML style sheet (XSL) or as an HTML displays. HTML pop-ups can also enable access 

to HTML Web pages that may be associated with a 

feature. 

 

Setting the properties of an HTML 
Pop-up  

1. Add the WV_DOT_Facilities data layer from 

the Transportation feature data set in the 

GTI_PUB to the data display. Ensure that the 

WV_DOT_Facilities layer is checked on in 

the TOC and is visible in the map display. 

2. Ensure the HTML Pop-up tool  is visible on the Tools toolbar. 

3. Open the Properties dialog box for the WV_DOT_Facilities feature layer. 

4. Select the HTML Popup tab. 

5. In the top far left of the properties window, check the box: Show content for this 
layer using he HTML Popup tool. Close the Properties dialog box. 



 

Basic HTML Popup Use 
1. Select the HTML Popup tool. 

2. Click any of the WV_DOT_Facilities. 

 How many fields are displayed in the window? 

____________________________________ 

Refining the HTML Popup Display 
The unaltered display shows all the fields in the attribute table. It may be the case that 

only the facility name, hours of operation, phone number, and fuel availability are the 

relevant attributes. The popup display would be refined to include only those attributes: 

1. Open the WV_DOT_Facilities Properties. 
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2. Select the Fields tab. 

3. Deselect all fields using the blank icon in the upper left side of the Fields display. 



 

4. Check the box in front of the Name, Phone, Hours, Gas_Diesel fields. 

5. Close the Properties dialog box. 

6. Select the HTML Pop-up tool . 

7. Click any of the WV_DOT_Facilities points. 
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HTML Popup: Linking to a URL 
Information available from a central location accessible over the Internet can be 

displayed in an HTML Popup. This exercise will create a link to the District Work Zones 

published on the WVDOT web site. The URL is 

http://www.wva.state.wv.us/wvdot/roadrepairrequest/default.aspx. 

A simple URL Link 

1. Open a new map document. 

2. Copy the WVDOH_Districts data layer to the default 

geodatabase 

(>WVDOH_Districts >Date >Export data…) saving it as 

myDistricts, or use the WVDOT Districts layer 

created in Level 2. 

3. Add a field to the myDistricts table called 

repairURL with a text length of 250 characters. 

4. Populate the new field with the URL 

“http://www.wva.state.wv.us/wvdot/roadrepairr

equest/default.aspx” . Use the Field Calculator 

and remember to enclose the URL text with 

quotes. 

5. Open myDistricts layer properties, select HTML 
Popup, and select the As a URL radio button.  

6. In the Field pulldown, select repairURL. 

7. Close the Layer Properties and test the Popup by 

choosing the HTML Popup tool and clicking any 

District. The repair web form will open. 



 

Complex URL Construction 

6. An HTML Popup with more complexity can be constructed using a base URL 

along with a prefix and/or suffix from the data layer attribute table. To 

demonstrate how this may be useful, lets say it would be desirable to display the 

WVDOT District work zone when the District boundary is clicked. 

1. Add a text field to you Level 2 myDistricts data layer, call it textNumbers with 

the default length of 50 characters.. 

2. Open an Edit session and populate the 

textNumbers field with the text value of the 

District number, that is “one”, “two”, “three”… 
etc. Do not add the quotes or spaces in the 

field. Save the edits and close the edit session. 

3. Open the data layer Properties dialog box. 

Select the HTML Popup tab. Uncheck the 

Display coded value… box. 

4. Type “http://www.transportation.wv.gov/highways/districts/district-” into the Prefix: 

box without the quotes or spaces. 

5. Into the Suffix: box type “/Pages/work-zones.aspx. 
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6. Press the  button to verify the URL functions properly. Close 

Properties. 

7.  Test by selecting the HTML Popup tool and click on several Districts. 



 

Linear Referencing 
Linearly referenced features, also called routes or straight-line diagrams, uses as a 

reference system, the locations of features identified by a relative measure along a 

linear element. A common example of a linear referenced feature might be a milepost or 

a highway exit number along a roadway. Features are located by either a measure from 

a reference point or a reference line segment. A linear reference system is designed 

and calibrated such that, when a segment of a route is modified, only those mileposts 

on the changed segment need to be updated. Roads, railways, oil and gas transmission 

pipelines, power and data transmission lines, and rivers are examples of suitable 

features that benefit from linear referencing. 

7. A few important things to remember about Linear Referenced routes: 

• Route measure values do not have to begin at zero. The route measures can 

begin at any value that is appropriate. 

• Route measure units are independent of map units. 

• Each route can store only one measurement system. 

• Routes stored in a personal geodatabase can be either stand-alone feature 

classes or, they can reference the same set of features but can each have 

different measurement systems and be grouped in a feature dataset. 

• All routes in a feature class should use the same measure units. 

Route geometry 

Linear features, including routes, are composed of connected vertices. Each vertex 

contains an x- and y-coordinate value. The length of the feature, from starting vertex to 

ending vertex, is automatically calculated by ArcMap. Length between vertices is 

reported in map units. 

The only thing that distinguishes a route from a regular linear feature, is that its vertices 

also contain a measure value, or m-value. Once the measure values for the vertices 

of a route are set, ArcMap interpolates the values between the vertices. The m-values 

are reported in the linear referenced measure units. 
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Customize the Tool Toolbar 

Add the Identify Route Locations tool to the Tool toolbar. 

1. On the Tools toolbar, select the down arrow on the right-most end of the toolbar. 

2. Click on Customize…. 

3. In the Customize dialog box, select the Commands tab. Type route into the 

Show commands containing: box. 

4. Drag the Identify Route Locations  icon into a position on the Tools 

toolbar. A logical grouping of information tools might look like the illustration, but 

can be placed anywhere. 



 

Retrieving Linear Referenced Information 
1. Open the Properties dialog box in one of the Scaled Routes.

 

2. Open the Properties dialog box of the Level 2 WV Districts layer.

 

 What tabs are the same? Which data layer has additional tabs? What might 
be an explanation for the difference between the two datasets? 

_____________________________________________________________________ 

_____________________________________________________________________ 

3. Use the Find  tool to find and zoom in to US Route 22. Use the Identify Tool 

 on US Route 22 to identify each feature found in the scaled routes attribute 

table.  

 What is US Route 22’s WVDOH route ID? ________________________ 



	  

27	  

4. Add the counties data layer 

from the Boundaries feature 

data set. 

5. Use the Identify Route 

Locations  tool and click 

on the western intersection of 

eastbound US 22 with Hancock 

County. Ensure the Brooke 

County segment is selected. 

 What is the linear referenced 
location at US 22 and Hancock county intersection milepost location? 
___________ 

 What is the length of US 22 in Brooke County? _______________ 

 What is the total length of US 22 in West Virginia? _________________ 

 What is the county code of each if these segments? _____________ 



 

6. Zoom in close enough to distinguish the divided highway. 

7. Use the Identify Route Locations  tool to click on the westbound (top) 

segment of US 22 in Hancock County. 

 What is the length of US 22 in Hancock County in miles? _________  

 In meters? ______________ 

 How did you determine the units? _______________________________ 
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Geocoding 
The primary purpose of a geocoding service is to convert an address to an x,y 

coordinate pair and place the result into a database. Mapping may not neccessarilty be 

involved in the process. During the geocoding exercise your workflow will include 

placing the geocoded results into a table. The table data will be plotted in a map. 

The ESRI ArcGIS geocoder will create a point shapefile or place result into a 

geodatabase. Many different geocoders are available, two widely used are Google and 

Bing’s geocoding service.  

The Google and Bing geocoding services have a particular API (Application 

Programming Interface) that expects the street address, city, state, and zip in a 

particular formatted request. Likewise the coordinates and supporting information have 

a particular format unique to each service. The Google API return produces a map with 

the address plotted as a pushpin, whereas the Bing geocoder provides a text result of 

the coordinates and supporting information like the quality of the location. Both services 

require an Internet connection. 

GPS Visualizer Exercise 
The geocoding exercise access both geocoding services through the GPSVisualizer 

web site. The geocoder will be used to match street addresses from the supplied Excel 

spreadsheet in the final project. 

 

1. The geocoders are accessable through URL 

http://www.gpsvisualizer.com/geocoding.html. Use any browser to go the 

GPS Visualizer web site. 



 

 

1. Go to the Webpage http://www.gpsvisualizer.com/geocoder/ 

2. In the Input dialog box, type the address “140 Sunset Drive, Charleston, WV, 

25301” without the quotes. 

3. Change the source to Bing Maps

 

4. Click the Start Geocoding button. 

5. The result returned should appear in Results as text box. 
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6. Click the Draw a map button. The map placement should resemble the 

illustration below. 

 

7. The addresses for WVDOT District 6 and District 8 Headquarters are listed on 

the WVDOT web page as:  

District 6 

1 DOT Drive  

Moundsville, WV  26041-1605 

District 8 

US 219 North 

Elkins, WV  26241-1516 

8. Clear the results box by clicking the clear results box button. 

9. Type both the District 6 and 8 addressed into the Input box. 



 

10.  The results should resemble the illustration below. Notice the match quality for  

District 6 is “Bing Maps, address” and District 8 is “Bing Maps, “ with no match 

quality indicated.

  

 Why did the geocoder not return coordinates for the District 8 address? 
 

_______________________________________________________________ 

11. Try more addresses on your own, both known to you and made up. Look at the 

results and evaluate the different match types reported. 

 List all the different match types you observed. Create a list in the space 
below. Check matched the locations with a map. 
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REFERENCE *** ArcMap Geocoder *** REFERENCE 

The ArcMap Geocoder* 
The ArcMap Geocoder provides a powerful tool for locating a batch of up to 25,000 

street addresses. To enable correcting and saving edits from addresses that the 

geocoder is unable to match, the data must be in a geodatabase. Otherwise, the coding 

results are retained as a static snapshot in a shapefile. 

It is a good idea to examine the input file before running it through a geocoder to spot 

problem addresses. The geocoder is unable to decode post office boxes. It can handle 

intersections, but looks for particular connector characters that must be defined in the 

geocoder’s options. Other mistakes maybe more subtle, like incorrect zip codes. The 

general form for a proper address is: street address; city; state; zip; zip4. 

The example uses the West Virginia GIS Technical Center’s address locator service. 

The WV Geocoding Service was derived from the Statewide Addressing and Mapping  

Board (SAMB) project has resulted in the creation of many GIS datasets, including point 

structure data and road centerline data. With the cooperation of The Division of 

Homeland Security and Emergency these data are available to the public at no charge 

through the WV GIS Tech Center. 

Using ArcMap with Other Geocoding Databases 

The GIS Tech Center locator services utilize both address point locations and 

addressed road data. The WV Addressing Location Services are updated annually. The 

last update was December 2013. See http://wvgis.wvu.edu/data/data.php.  

                                                
* The ArcMap ESRI Geocoder has moved from a free to a pay service. The ESRI geocoder may 
or may not be accessible in the classroom. Independent geocoded databases are available, so the 
ArcMap Geocoder section has been included as a reference. 



 

 

1. Open the Geocoding toolbar. If the Geocoding Toolbar is not present, add it to 

the workspace. From the menu click Customize> Toolbars> and select the 

Geocoding item from the toolbar menu. 

2. Click the Address Locator Manager menu on the left of the Geocoding toolbar.  

3. In the Address Locator Manager dialog box, click Add.  
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4. In the 'Look in' drop-down menu of the Add Address Locator dialog box, select 

GIS Servers. 

5. Select Add ArcGIS Server and then click Add.  

6. In the Add ArcGIS Server wizard, select Use 

GIS Services and click Next.  

7. Select Internet. Enter the server URL: 

http://services.wvgis.wvu.edu/arcgis/rest/services/Geocode/wv_geocode_street_

UTM17/GeocodeServer 

 

Click Finish. ArcMap will connect to WVGIS services. 



 

8. Select arcgis on services.wvgis. wvu.edu (user) and click Add. 

9. Select the Geocode folder and Add. 

 

Then select wv_geocode_ street_UTM17 and Add. 

 

10. Address Locator Manager dialog box will appear again, and after a few 

seconds the Geocode/wv_geocode_street_UTM17 will appear with an asterisks 

in front. This indicates that the WV GIS Tech Center geocoded is active and is 

now the default geocoder. 
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Find Address Locations 
1. Download the the WV DOH District Office Addresses.xls spreadsheet from the 

online learning center, Level 3. 

2. From the Geocode toolbar select the mailbox icon . 

3. Browse to the WV DOH District Office Addresses.xls 

4. Click ‘Sheet1 - Table 1’. 

5. Verify the Input fields match the table column headings. 

6. Select an output location. Output to a shapefile is simple but doesn’t permit re-

coding address input errors. 

7. The Geocoding Address… results window shows 9 locations with a 90% match 

and 1 with 10%. This seams to be a great result, however closer examination 

will reveal a number of problems with the input data. 



 

 Why does one address have a match score of 10% ? 

8. Check the headquarters map placement of the located points. Turn on only the 

wv_District_L2 layer and the geocoder’s results and examine the map. It is 

expected that each DOT District will have a single headquarters. 

9. Identify the two headquarter locations placed close together in District 1. Use the 

Identify tool  to view the data associated with each location. Notice the 

District 1 address on Smith Street was geocoded by US_Rooftop, the city is 

Charleston and the zip code is 25301. The other headquarter point nearby was 

geocoded by US_Zipcode, the city is Clarksburg, and the zip code is 25302. The 

Clarksburg zip code was incorrectly recorded in the address input table. 

10. Examine the result by clicking the result data layer and then the  

Review/Rematch Addresses icon to determine which locations were 

determined by address and which located by zipcode. Select records matched by 

zipcode, then zoom to candidates. 

11. Add a hybrid background layer. Note that points using a zipcode match are 

placed at the centroid of the polygon that outlines the zipcode. Look for zipcodes 
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that are associated with mailing addresses rather than physical addresses in 

the results table. 

  



 

Find Route 
13. The Find Route dialog box allows the calculation of 

point-to-point multistop routes in ArcMap using a 

variety of options to affect and display the results. Routes can be calculated to 

choose the quickest or shortest route, specify network restrictions to exclude 

certain road types from the route, define network barriers to exclude specific road 

segments from the route, optimize the stop order to find the most efficient route, 

and modify the speeds of certain road types to simulate real-world driving 

conditions. The route can also be time-aware by defining a trip start time and 

estimating the amount of time at each point. This functionality enables additional 

data-dependent functionality such as time-based turn restrictions and integration 

of real-time and historic traffic information into the route calculation. ArcMap’s 

Find Route function is limited to 10 stops 

14.  

15. When you want to know how to get somewhere, a map can provide a lot of 

information. But what about when you want to know the quickest way to get 

there? How about determining detours around construction zones or bridge 

closures? 

16. The Find Route dialog box can help 

1. Find the quickest way to get somewhere or the quickest way to visit several 

locations. 

2. Determine the best sequence to visit those stops. 

3. Make a map showing the quickest travel route. 

4. Create a list of travel directions to use when driving a route and calculate the 

approximate driving time. 

17. A list of the stops to be calculated along a route can be produced in several 

ways. Use one or a combination of the following methods: 

 Pointing and clicking on the map 
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 Entering the address and ZIP Code of the stop 

 Choosing a point layer of stops 

 Selecting a point feature or features 

 Selecting a point graphic or graphics 

18. To use the Find Route dialog box, click the Find Route button on the Tools 

toolbar. 

The Find Route Dialog Box 

19. The Find Route dialog box allows finding routes between stops using a variety of 

methods. You can find an optimized route, which is the most efficient travel route 

between the stops you define, or a route can be determined from stop to stop 

based on an order you specify. Barriers can be placed on the street network to 

define where a route cannot travel through. 

20. The Find Route dialog box has four tabs: 

• Stops 

• Barriers 

• Directions 

• Options. 

Stops 

21. On the Stops tab, stops are defined by: 

• Typing the street address (the Find dialog box is used for this) 

• Clicking the map with your mouse pointer 

• Adding them from a point layer 

• Adding graphic points 

22. The Stop order my b changed, the stops saved, loaded from a saved set, and 

have the route return to a stop. Each stop can be assigned a stop duration and a 



 

time window, which will affect the driving time when the trip start time is specified 

in the Options tab. 

Barriers 

23. On the Barriers tab, barriers can be defined in the same way as stops. 

Directions 

24. The Directions tab provides a list of the driving directions for the route, as well as 

an approximate driving time. The directions can be printed or copied to the 

clipboard to be added to a document. The Directions tab can be used to zoom to 

the entire route or to a particular route segment. 

Options 

25. The Options tab is where the routing service is selected to find the routes and 

define the address locator that will be used for reverse geocoding when you click 

the map to add stops or barriers. This is also where you can adjust the options 

for creating your routes and for displaying the route elements on your map. For 

instance, a graphic point or callout for each stop or barrier can be added; the 

symbolization of the route elements changed; routes or stops added as layers in 

the table of contents; choices to use either the quickest or the shortest route; 

altering the speeds for route segments; setting the trip start time; defining 

network restrictions; and choosing to optimize the stop order. 

Routing Services and Address Locators 

26. Before calculating a route in the Find Route dialog box, a Routing Service must 

be defined in the Options tab. The routing service can be a file-based network 

dataset, an ArcGIS Online routing service, or an ArcGIS for Server routing 

service. Regarding file-based network datasets, the following formats are 

supported: SDC, shapefile, personal geodatabase, file geodatabase, and SDE. 

27. Likewise, to use the reverse geocoding functionality offered by the Find Route 

dialog box with the Name locations added with tool using nearest address option, 

an address locator must be specified in the Options tab. This can be any file-
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based address locator supported by ArcGIS, an ArcGIS Online geocoding 

service, or an ArcGIS for Server geocode service. 



 

Level 3 Project 
The project puts your team in charge of routing two District crews to handle several 

citizen complaints and requests. You may choose to work alone or with someone else in 

the class. All team members should have their names on the map acknowledgement 

and uploaded to the Online Learning Center independently. 

The District assignments start a crew from any District property that have gasoline. 

Symbolize on your map the District properties that have gasoline. Crews should not 

travel more than 50 miles from the initial property. Use a buffer to indicate the 50 mile 

radius for each crew. Crews are given 30 minutes to complete the task at each stop, 

and have 30 minutes for lunch. Crews leave the property at 8:00 am and must return by 

3:00 pm. List the WVDOT Route ID and milepost location as a label on your map. 

Assignment are coded with a 1 indicating dead animal removal, and 0 as a pothole 

repair. 

Determine a route for each crew to handle as many assignments as possible. 

Workflow 

1. Choose a teammate to work with and select a district number. 

Use the street locations in the Level 3 project.xls Excel worksheet for your chosen 

District. Create a blank table and place the names and addresses into a table. 

***OPTIONAL CHALLENGE*** Import the Excel spreadsheet into your default 

geodatabase. 

2. Use the Address, City, State, and Zip fields in the ArcMap geocoder to find 

locations for each assignment. 

3. Plot the assignment locations, and use the linear reference ID to lookup the 

WVDOH routeID and mile post as an HTML Popup. Record the ID and mile point 

in your table. 

4. Divide the two crews logically, that is hot asphalt road repair shouldn’t be 

assigned to a dead animal pickup. 
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5. Create a route for each crew, beginning at the DOT property you’ve selected. 

Both crews are not required to leave from the same property. Add fuel stops if 

necessary. 

6. Expand the attribute table of the target locations to include the nearest: 

WVDOH RouteID and Mile Post location 

7. Create an 11x17 map with at least one inset data frame. 

8. Add data layers from the WVDOH geodatabase using appropriate symbology 

and labeling for fuel, start point, assignment type and any other relevant 

information. 

9. Create annotations or labels where appropriate to display pertinent information 

such as mile point information and routeID for use by the two crews. 

10.  Add annotations to indicate the estimated time of arrival at each stop. 

11.  Apply appropriate map elements and acknowledgment. 

12.  Export the map as a PDF and upload it to the online learning center. 
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Linear Referencing 

Glossary 

Calibration: In spatial analysis, the selection of attribute values and computational 

parameters that will cause a model to properly represent the situation being analyzed. 

For example, in pathfinding and allocation, calibration generally refers to assigning or 

calculating impedance values. 

Complex Route: A route that is composed of smaller, simpler routes. The four types of 

complex routes are: double-back, looping, self-intersecting, and branching. 

Dynamic segmentation: The process of computing the map locations of linearly 

referenced data (for example, attributes stored in a table) at run time so they can be 

displayed on a map, queried, and analyzed using a GIS. The dynamic segmentation 

process enables multiple sets of attributes to be associated with any portion of a line 

feature without segmenting the underlying feature. In the transportation field, examples 

of such linearly referenced data might include accident sites, road quality, and traffic 

volume. 

Event: A geographic location stored in tabular rather than spatial form. Event types 

include address events, route events, x,y events, and temporal events. 

Event table: A data source containing location information in tabular format (called 

events) that is used to create a spatial dataset. For example, an event table might 

contain x,y coordinates or routes. 

Overlay: A spatial operation in which two or more maps or layers registered to a 

common coordinate system are superimposed, either digitally or on a transparent 

material, for the purpose of showing the relationships between features that occupy the 

same geographic space. 

Remeasure: The process of updating route measures to reflect changes in the 

underlying route geometry or to reflect more accurate information. 

Route: Any line feature, such as a street, highway, river, or pipe, that has a unique 

identifier. 



 

Route measure: A value stored along a linear feature that represents a location relative 

to the beginning of the feature, and not as an x,y coordinate. Measures are used to map 

events such as distance or time along linear features. 

Route features: A route is any line feature (street, highway, bus line, pipe) that has a 

unique identifier and a system of measurement. Routes are stored in a route feature 

class. A route feature class differs from a standard line feature class in that, along with 

x- and y-coordinates, it also stores an m-coordinate (x,y,m). 

Route event: A route event is a linear or point feature that occurs along a route feature. 

Anything that occurs on a route or describes a route feature can be an event. In the 

transportation field, examples of events include pavement quality, accident sites, and 

speed limits. In this example, bus stops are the events that occur along bus routes. 

The following facts about routes are important to remember: 

• Route measure values do not have to begin at zero. A route may begin at any value 
that is appropriate for the project. For example, the measures for a route that models 
highway speed limits might start at 55 miles an hour. 

• Route measure units are independent of the map units. For example, the map units 
might be meters, but miles or hours for the route measure units may be used. 

• Each route can store only one measurement system. 
• Routes stored in a personal geodatabase can be either stand-alone feature classes 

or, if they reference the same set of features but have different measurement 
systems, grouped in a feature dataset. 

Event tables 

Things happen along routes, and it may be beneficial to include those things in a 

dataset. For instance, recording commonly maintained areas along a highway, 

recording a particularly scenic portion of a hiking trail route, the location of accidents 

along a highway route, or pollution levels along a river route. These types of events are 

mapped according to measure values along the corresponding routes. 

The process of computing the location of events stored in an event table is called 

dynamic segmentation. It allows multiple sets of attributes to be associated with any 

portion of a linear feature. 
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A list of things that happen along a route are maintained in a table called a route event 

table. In ArcMap, a layer of point or line features based on the information stored in a 

route event table. 

When a route event table is updated, the map is automatically updated. The dynamic 

nature of route events means that the event features do not have to be regenerated 

each time the event changes. 

Although route events appear as features on the map, they are stored in a table, not in 

a geodatabase feature class. The features in an events layer can be exported to a 

feature class; however, once the features are exported, the dynamic connection 

between the route event table and the routes is lost. 





 

 

 


