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ARTERIAL MANAGEMENT 

AGENCIES FREQUENTLY USE  

ARCHIVED DATA TO SUPPORT  

TRAFFIC ANALYSIS AND MANAGE-

MENT, OPERATIONS PLANNING 

AND ANALYSIS, AND CAPITAL 

PLANNING.

Information Management

Management and Operations

Intelligent transportation systems collect vast amounts of data on the operational status 
of the transportation system. Archiving and analyzing this data can provide significant 
benefits to transportation agencies.

Archived data management systems (ADMS) collect data from ITS applications and assist 
in transportation administration, policy evaluation, safety, planning, program assess-
ment, operations research, and other applications. Small-scale data archiving systems 
can support a single agency or operations center, while larger systems support multiple 
agencies and can act as a regional warehouse for ITS data. Transportation management 
centers (TMCs) provide an opportunity for centralized collection of data collected by ITS. 
However, TMC performance requirements are necessary during ADMS development for 
the succesful development of such a system. Example uses of archived ITS data include 
the following: 

Incident management programs may review incident locations to schedule staging 	
and patrol routes, and frequencies for service patrol vehicles.

Historical traffic information can be used to develop predictive travel times. 	

Transit agencies may review schedule performance data archived from automatic vehi-	
cle location, computer-aided dispatch systems and/or automatic passenger counting 
systems to design more effective schedules and route designs, or to manage opera-
tions more efficiently.

The collection and storage of data on transportation system performance often occurs 
at TMCs. The transportation management centers chapter discusses TMCs in detail. In 
addition, the transit management chapter discusses the archiving and use of transit perfor-
mance data. 

Findings

Benefits

Data archiving enhances ITS integration and allows for coordinated regional decision 
making. Traffic surveillance system data, as well as data collected from commercial vehicle 
operations, transit systems, electronic payment systems, and road weather information 
systems have been the primary sources of archived data available to researchers and 
planners. As more advanced data analysis techniques develop and the efficiency of data 
reporting systems are improved, additional examples of the effectiveness of information 
management systems will become available.

As shown in table 13, results of studies to date have demonstrated the cost savings that 
can be achieved by agencies making use of archived ITS data. A study reviewing over 60 
data archiving programs documented substantial returns on the investments made in 
the programs. Stakeholders making use of archived data also had positive experiences 
to report.

Information Management 
Categories in the ITS Knowledge 
Resources

Data Archiving
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Other ITS Knowledge Resource 
Categories Related to 
INformation Management

Refer to other chapters in this document.

Transit Management

Fleet Management: Planning

Transportation Management Centers

Table 13 — Information Management Benefits Summary
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Data Archiving ● ● ✚

●  Substantial positive impacts 	 ✚  Positive impacts

❍  Negligible impacts	 ✱  Mixed results

✖  Negative impacts	 blank  Not enough data

Costs

The costs to develop ADMS vary based on the size of the system and features provided. 
Based on limited data available from a study of six transportation agencies that have 
established ADMS, costs for one system was $85,000 and $8 million for another. Four of 
the six systems were developed jointly with a university. Typically, the state DOT pays for 
the development with the university hosting the system. Operations and maintenance 
(O&M) costs were in a closer range, $150,000 to $350,000; these costs were usually on an 
annual basis.455

Deployment

Table 14 shows the percentage of arterial, freeway, and transit management agencies that 
reported using archived data for various functions from a survey of the country’s 108 
largest metropolitan areas in 2004. The survey covered 546 arterial agencies, 147 freeway 
agencies, and 219 transit agencies. The most common uses for archived data by arterial 
management agencies were traffic analysis, traffic management, operations planning and 
analysis, and capital planning. Most common uses for archived data reported by freeway 
agencies were traffic analysis, operations planning and analysis, dissemination to the 
public, and performance measurement. Transit agencies most frequently reported using 
archived data for operations planning, performance measurement, safety analysis, and 
dissemination to the public.

The 2004 survey of the country’s 108 largest metropolitan areas is the source of deployment 
statistics presented later in this chapter.

ADMS COSTS VARY; ESTIMATES RANGE 

FROM $85,000 TO $8 MILLION DEPENDING 

ON THE SIZE OF THE SYSTEM AND FEATURES 

PROVIDED.
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Table 14 — Archived Data by Agencies in 108 Metropolitan Areas in 2004

Arterial 
Management

Freeway 
Management

Transit 
Management

Capital Planning and 
Analysis

18% 26% 26%

Construction Impact 
Determination

17% 16% 6%

Crash Prediction Modeling 4% 13% 3%

Dissemination to the Public 15% 40% 21%

Incident Detection Algorithm 
Development

4% 22% 2%

Performance Measurement 16% 37% 35%

Operations Planning and 
Analysis

22% 43% 48%

Safety Analysis 17% 28% 24%

Traffic Analysis 37% 55% N/A

Traffic Management 25% 29% 8%

Traffic Simulation Modeling 17% 26% N/A

Travel Time Prediction 4% 15% N/A
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LESSONS LEARNED  

Consider requirements definition and sys-
tem design issues for archived data man-
agement systems.

ADMS offer numerous potential benefits 
including the ability to plan for operations, 
evaluate system performance, and support 
future investment decisions. During the plan-
ning and design of an ADMS, there are a num-
ber of issues that transportation agencies 
need to consider to ensure the success of 
their project. 

Define the audience that will be the main •	
system users so as to understand their 
data and application needs.

The Minnesota transportation manage-
ment center’s database format is struc-
tured to facilitate query response to 
support a broad range of users and appli-
cations. Data formats used by the system 
include commercially-available relational 
database applications. Moreover, system 
developers focused on ensuring that all 
data were centralized and distributed via 
the Internet.

Use commercially-available or open-source •	
software over proprietary or custom-de-
signed systems.

Sharing of software code with other pub-
lic sector ADMS developers may result in 
development of a set of standard practices 
to assure that minimum quality standards 
are addressed. Systems that rely largely 
on open-source software to address data 
collection can collect data via the Inter-
net, CD-ROMs, or dedicated telephone 
lines.463

Selected Highlights from the ITS Knowledge 
Resources on Information Management

Data Archiving

Data archiving is the collection, storage, and distribution of ITS data for transportation plan-
ning, administration, policy, operations, safety analyses, and research. Data archiving systems 
make use of a variety of software, database, and electronic data storage technologies.

Data Archiving

Deployment

Data collection and archiving were reported by arterial management agencies in 77 
metropolitan areas, by freeway management agencies in 49 metropolitan areas, and 
by transit agencies in 38 metropolitan areas.

Benefits

ITS Goals Selected Findings

Efficiency In Portland, Oregon, the Tri-Met transit agency used archived AVL 
data to construct running time distributions (by route and time 
period) and provide enhanced information to operators and dis-
patchers. Evaluation data indicated that the reduced variation in 
run times and improved schedule efficiency maximized the effec-
tive use of resources.456

Productivity In Montana, weigh-in-motion (WIM) sensors were installed directly 
in freeway travel lanes to continuously collect truck weight and clas-
sification data at 28 sites. The study found that if freeway pavement 
designs were based on fatigue calculations derived from compre-
hensive WIM data instead of available weigh station data, the State 
would save about $4.1 million each year in construction costs. The 
pavement fatigue calculations based on WIM data were 11 percent 
lower on Interstate roadways and 26 percent lower on non-Inter-
state primary roadways.457

Customer 
Satisfaction

In Virginia, a Web-based ADMS was deployed to provide decision 
makers and other transportation professionals with traffic, inci-
dent, and weather data needed for planning and traffic analysis. An 
assessment of Web site activity (from 2003 to 2005) indicated that 
80 percent of the Web site usage was devoted to downloading data 
files needed to create simple maps and graphics. Overall, users 
were pleased with the ability to obtain a variety of data; but they 
wanted more data on traffic counts, turning movements, and work 
zones, as well as broader coverage.458
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Data Archiving

Costs

Sample Costs of ITS Deployments

Washington, California, and Arizona: A study was conducted of six successful ADMS 
and included cost data from three of the agencies. The annual software upgrades for 
the California DOT Freeway Performance Measuring System ranged from $150,000 
to $250,000 per year and required approximately 1.5 full-time equivalent positions. 
Biannual budgets, which included software improvements, ranged from $250,000 to 
$350,000 for the Washington State Transportation Center ADMS. The annual main-
tenance cost for the Maricopa County Arizona Regional Archive Data Server is esti-
mated at $150,000, but does not include hardware or software upgrades.459

Virginia: In 2002, the Federal Highway Administration awarded a field operational 
test to the Virginia DOT to use archived data to effect transportation operations and 
management decisions. The scope of the project was expanded to include applica-
tions for transportation planners as well as operators. Virginia DOT has set aside 
$300,000 annually to maintain and upgrade ADMS Virginia; maintaining the ADMS 
is estimated to require 1 to1.5 full-time equivalent positions.460

Nevada: The total cost of the Nevada DOT Freeway and Arterial System of Transpor-
tation (FAST) central system software design and development was approximately 
$4.225 million. The software provides a fully automated freeway management system, 
plus the capability to receive, collect, archive, summarize, and distribute data gener-
ated by FAST. Of the $4.225 million, the cost to develop the design for the implemen-
tation of an ADMS for FAST was approximately $225,000. This cost included needs 
assessment, update of functional requirements, update of the regional architecture 
for the Las Vegas area, and system design.461

Benefit-Cost Studies

United States: One study evaluating data archiving at more than 60 organizations 
found that data warehousing generated an average return on investment of 401 per-
cent over 3 years.462

LESSONS LEARNED 

Engage in marketing, training, and out-
reach of archived data management sys-
tems.

Successful ADMS require marketing, training, 
and outreach. Transportation professionals 
may not be aware that operational data are 
being archived and may not be cognizant of 
the potential uses and benefits of the data.  
The stakeholders also may need training in 
order to more effectively utilize the data.

Inform users about the quality of the data •	
they are using.

Agencies use different methods for data •	
quality assurance and they need to share 
this information with users so that the us-
ers can make any necessary adjustments 
in their analyses.

Provide training classes for system users •	
so that they understand the data and ap-
plications they are using.

The Washington State Transportation Cen-•	
ter developed a formal training class for 
the archive and analysis software. A Web 
site was also created to provide training 
support.

Market the potential uses of archived ITS •	
data to the transportation community.

Members of the University of Washington 
staff speak at national meetings about how 
the data archive is used and why it is valu-
able.464  



	 endnotes  335

451	 511 Deployment Costs: A Case Study, 511 Deployment Coalition. November 2006. Costs ID: 2007-00125

452	 Model Deployment of a Regional, Multi-Modal 511 Traveler Information System: Final Report, U.S. DOT Federal Highway Administration, Report 
No. FHWA-JPO-06-013, EDL No. 14248. 30 September 2005. Lesson ID: 2006-00241

453	 Yusuf, Juita-Elena (Wie), Candice Wallace, and Steven Kreis. Evaluation of the Eastern Kentucky Rural Highway Information Project 511 Tourism 
Service, University of Kentucky, Kentucky Transportation Center, Report No. KTC-06-10/RS-F2-03-1F, EDL No. 14307. May 2006. Benefits 
ID: 2007-00306

454	 Yusuf, Juita-Elena (Wie), Candice Wallace, and Steven Kreis. Evaluation of the Eastern Kentucky Rural Highway Information Project 511 Tourism 
Service, University of Kentucky, Kentucky Transportation Center, Report No. KTC-06-10/RS-F2-03-1F, EDL No. 14307. May 2006.  Corre-
spondence with Mr. Wayne Bates, Kentucky Transportation Cabinet. 10 March 2006. Costs ID: 2007-00124

455	 Archived Data Management Systems: A Cross-Cutting Study, U.S. DOT Federal Highway Administration, Report No. FHWA-JPO-05-044, EDL 
No. 14128. Washington, DC. December 2005. Costs ID: 2008-00173

456	 Furth, Peter G., et al. Uses of Archived AVL-APC Data to Improve Transit Performance and Management: Review and Potential, Transportation 
Research Board, Transit Cooperative Research Program, Web Document No. 23, Appendix A. Washington DC. June 2003. Benefits ID: 
2008-00587

457	 Stephens, Jerry, et al. An Evaluation of Montana’s State Truck Activities Reporting System, Prepared by the Montana State University for the 
Montana DOT. 11 August 2003. Benefits ID: 2003-00268

458	 Sources that support these findings:

	 National Evaluation of the TMC Applications of Archived Data Operational Test—ADMS Virginia, U.S. DOT Federal Highway Administration, 
Report No. FHWA-JPO-06-014, EDL No. 14250. August 2005. Benefits ID: 2008-00560

	 Smith, Brian L. and Ramkumar Venkatanarayana. “Usage Analysis of a First Generation ITS Data Archive: Lessons Learned in the 
Development of a Novel Information Technology Application,” Paper Presented at the 85th Annual Transportation Research Board 
Meeting. Washington, DC. 22–26 January 2006.

459	 Archived Data Management Systems: A Cross-Cutting Study, U.S. DOT Federal Highway Administration, Report No. FHWA-JPO-05-044, EDL 
No. 14128. Washington, DC. December 2005. Costs ID: 2008-00173

460	 National Evaluation of the TMC Applications of Archived Data Operational Test—ADMS Virginia, U.S. DOT Federal Highway Administration, 
Report No. FHWA-JPO-06-014, EDL No. 14250. August 2005. Costs ID: 2008-00174

461	 “Cost Estimate for Nevada Archived Data User Service (ADUS),” U.S. DOT Federal Highway Administration, ITS Joint Program Office. 
Washington DC. May 2001. Costs ID: 2003-00038

462	 Liu, Henry X., et al. A Literature and Best Practices Scan: ITS Data Management and Archiving, University of Wisconsin. Madison, WI. May 2002. 
Benefits ID: 2008-00559

463	 Archived Data Management Systems: A Cross-Cutting Study, U.S. DOT Federal Highway Administration, Report No. FHWA-JPO-05-044, EDL 
No. 14128. Washington, DC. December 2005. Lesson ID: 2007-00385

464	 Archived Data Management Systems: A Cross-Cutting Study, U.S. DOT Federal Highway Administration, Report No. FHWA-JPO-05-044, EDL 
No. 14128. Washington, DC. December 2005. Lesson ID: 2007-00385

465	 Sources that support these findings:

	 Jones, Crystal. “Perspective on Freight Congestion,” Public Roads, Vol. 71, No. 1. July/August 2007.

	 Wilson, Rosalyn. “Embracing Security as a Core Business Function,” 17th Annual State of Logistics Report, Sponsored by the Council 
of Supply Chain Management Professionals. Washington, DC. 19 June 2006.

466	 Richeson, Kim E. Introductory Guide to CVISN, Johns Hopkins University Applied Physics Laboratory, Report No. POR-99-7186, Prelim-
inary Version P.2. Laurel, MD. February 2000.

467	 Rodier, Caroline J., et al. “Virtual Commercial Vehicle Compliance Stations: A Review of Legal and Institutional Issues,” Paper Presented 
at 85th Annual Transportation Research Board Meeting. Washington, DC. 22–26 January 2006.

468	 PrePass statistics from:  “PrePass,” PrePass, Web site URL www.prepass.com/Pages/Home.aspx . Last Accessed 14 March 2008.

	 NORPASS statistics from: “NORPASS,” NORPASS—North American Preclearance and Safety System, Web site URL www.norpass.net/
index.html.Last Accessed 14 March 2008.




