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RESULTS SUMMARY

After surveying and 
interviewing practitioners, 
researchers compiled 
key findings and made 
recommendations for 
agencies interested in 
maximizing the potential 
of AVL/GPS systems for 
multiple maintenance 
purposes. 
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Need for Research
Automated vehicle location (AVL) and GPS technologies have improved the 
service, safety and efficiency of winter maintenance operations for transportation 
agencies around the country. A 2018 Clear Roads research project summarized 
procurement, data collection and other best practices of winter maintenance 
uses. 

Many AVL/GPS systems have applications that extend beyond winter mainte-
nance practices, increasing the benefits and value of these technologies. 

Some agencies transition equipment between vehicles to use AVL/GPS technolo-
gies year-round for a wide range of maintenance purposes, including monitoring 
task or project progress, increasing driver safety and tracking maintenance assets 
used in all four seasons. By using these technologies throughout the year, state 
transportation agencies can maximize the value of these systems and increase the 
returns on agencies' investments.

Objectives and Methodology
The goal of this project was to demonstrate applications for using AVL/GPS 
technologies to support winter and all-season maintenance activities. Clear Roads 
agencies also needed information about the transferability of the technologies to 
transition the systems between winter and other seasonal maintenance activities.

A review of the literature provided a better understanding of nonwinter mainte-
nance uses of AVL/GPS systems among transportation agencies. To supplement 
the findings of the literature review, researchers surveyed state departments of 
transportation (DOTs) and municipal transportation agencies to gather informa-
tion about agency applications of these technologies across seasons. 

Follow-up interviews were conducted with staff from three of the state DOTs and 
two municipal agencies that reported the highest nonwinter use of the systems. 
These interviews provided additional details about AVL/GPS system planning, 
procurement and operations, and were used to develop five in-depth case studies. 
Finally, three additional state DOTs were interviewed, two of which transfer 
AVL/GPS systems between vehicles.
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Results
Out of 52 agencies responding to the survey, 31 reported 
varying levels of AVL/GPS technology use for year-round 
maintenance tasks. In some agencies, maintenance 
managers may not be fully utilizing the AVL/GPS system 
capabilities because of insufficient or inexperienced staff.

The five agencies interviewed for the case studies all report-
ed implementing AVL/GPS technologies on their entire 
fleets. Vehicles are used year-round by four agencies with 
the technologies serving multiple purposes. Additionally, 
AVL/GPS systems have been integrated with a variety of 
onboard and other systems for nonwinter maintenance 
such as sprayer controllers, dashcams and dynamic messag-
ing signs. 

Two of the three transportation agencies interviewed for 
additional input—Massachusetts and New Hampshire 
DOTs—reported transferring AVL/GPS equipment between 
vehicles for winter and nonwinter uses. More intervehicle 
transfers may not be occurring due to specific provisions 
in vendor contracts and/or the reduced cost of AVL/GPS 
technology, which makes it possible to purchase enough for 
all vehicles that an agency may want to equip. Additionally, 
some agencies have the systems on both winter and non-
winter maintenance vehicles, and some use vehicles with 
AVL/GPS systems across seasons for multiple purposes. 

Below are recommendations based on these information- 
gathering efforts: 

• Planning for AVL/GPS systems. Manage
expectations by deciding at the outset what data

to collect for specific tasks. If agencies haven’t yet 
acquired the technologies, start with a pilot project 
to demonstrate the benefits and create manager and 
operator buy-in. 

• Implementation. Work with technology vendors on 
automated and customized reports or other unique 
circumstances. Verify data in reports to ensure 
system accuracy. Encourage staff to propose new 
uses.

• Education and understanding. Ensure operators 
and maintenance supervisors know how AVL/GPS 
technologies are being used and how they can 
benefit the safety and efficiency of operations to 
alleviate any staff concerns that their performance is 
being monitored. Have a knowledgeable champion 
in the agency to address technical, software or 
integration issues.

Benefits and Further Research
While the benefits of AVL/GPS technologies for winter 
maintenance are well established, using these technologies 
for year-round maintenance will increase their efficiency 
and value. When integrated with other equipment, these 
systems can serve many functions, such as providing infor-
mation on the status of nonwinter maintenance operations, 
including road miles swept or stripes painted, and connect-
ing to dynamic message signs or warning beacons to alert 
travelers of road conditions. As maintenance managers’ 
knowledge and experience increase, they can share infor-
mation about system benefits and issues, further enhancing 
implementation among other transportation agencies. 

Iowa DOT’s SkyHawk tracking software uses AVL/GPS technologies for year-round 
applications, such as identifying the location of maintenance vehicles, performing 
equipment checks, and collecting materials and engine data.

“Seeing how other agencies are using and 
benefiting from these technologies is helpful, 
though evidence of the hardware being 
transferred between vehicles when the seasons 
change was limited. The technology and its 
applications are maturing, and we’re all learning 
as we go.”
Project Co-Champion Steve Spoor 
Idaho Transportation Department 
steve.spoor@itd.idaho.gov

  CLEARROADS.ORG

Produced by CTC & Associates LLC on behalf of the Clear Roads pooled fund project #TPF-5(353), led by the Minnesota Department of Transportation.

mailto:steve.spoor@itd.idaho.gov
https://clearroads.org
https://clearroads.org
https://clearroads.org
https://clearroads.org
https://clearroads.org
https://clearroads.org
https://clearroads.org
https://clearroads.org
https://clearroads.org
https://clearroads.org
https://clearroads.org
https://clearroads.org
https://clearroads.org
https://clearroads.org



Accessibility Report


		Filename: 

		Expanded Uses of AVL_GPS Systems Maximize Value_202212-REM.pdf




		Report created by: 

		Nellie Kamau, Catalog Librarian, Nellie.kamau.ctr@dot.gov

		Organization: 

		DOT, NTL




 [Personal and organization information from the Preferences > Identity dialog.]


Summary


The checker found no problems in this document.


		Needs manual check: 1

		Passed manually: 2

		Failed manually: 0

		Skipped: 1

		Passed: 28

		Failed: 0




Detailed Report


		Document



		Rule Name		Status		Description

		Accessibility permission flag		Passed		Accessibility permission flag must be set

		Image-only PDF		Passed		Document is not image-only PDF

		Tagged PDF		Passed		Document is tagged PDF

		Logical Reading Order		Passed manually		Document structure provides a logical reading order

		Primary language		Passed		Text language is specified

		Title		Passed		Document title is showing in title bar

		Bookmarks		Passed		Bookmarks are present in large documents

		Color contrast		Passed manually		Document has appropriate color contrast

		Page Content



		Rule Name		Status		Description

		Tagged content		Passed		All page content is tagged

		Tagged annotations		Passed		All annotations are tagged

		Tab order		Passed		Tab order is consistent with structure order

		Character encoding		Skipped		Reliable character encoding is provided

		Tagged multimedia		Passed		All multimedia objects are tagged

		Screen flicker		Passed		Page will not cause screen flicker

		Scripts		Passed		No inaccessible scripts

		Timed responses		Passed		Page does not require timed responses

		Navigation links		Needs manual check		Navigation links are not repetitive

		Forms



		Rule Name		Status		Description

		Tagged form fields		Passed		All form fields are tagged

		Field descriptions		Passed		All form fields have description

		Alternate Text



		Rule Name		Status		Description

		Figures alternate text		Passed		Figures require alternate text

		Nested alternate text		Passed		Alternate text that will never be read

		Associated with content		Passed		Alternate text must be associated with some content

		Hides annotation		Passed		Alternate text should not hide annotation

		Other elements alternate text		Passed		Other elements that require alternate text

		Tables



		Rule Name		Status		Description

		Rows		Passed		TR must be a child of Table, THead, TBody, or TFoot

		TH and TD		Passed		TH and TD must be children of TR

		Headers		Passed		Tables should have headers

		Regularity		Passed		Tables must contain the same number of columns in each row and rows in each column

		Summary		Passed		Tables must have a summary

		Lists



		Rule Name		Status		Description

		List items		Passed		LI must be a child of L

		Lbl and LBody		Passed		Lbl and LBody must be children of LI

		Headings



		Rule Name		Status		Description

		Appropriate nesting		Passed		Appropriate nesting






Back to Top


