DESCRIPTION OF

TRANSPORTATION SYSTEMS OPERATIONS & MANAGMENT

1. Need for Clear Definition

“Operations and Management” are not a new term within transportation agencies. Indeed, most transportation agencies routinely conduct some activities that are designed to minimize delay or deal with major service interruptions. However, the National Dialogue on Operations (NDTO) introduces a new priority focus to intensify, integrate and coordinate a broad range of systems operations and management activities. The objective is to maximize the performance of the existing systems despite changing conditions of both demand (such as peaks and incidents) or supply (such as weather or planned maintenance). 

2. The Need to Maximize the Performance Potential of Existing Systems

Congestion and service disruptions continue to grow on much of the Nation’s surface transportation system.  Recent national surveys suggest increasing public dissatisfaction with regard to delay from congestion, incidents and road work.  Many transportation systems elements do not consistently function as intended –given expanding demand, unanticipated incidents and varying conditions.  At the same time, changing customer needs (passenger and freight) are placing greater emphasis on performance concerns beyond speed -- such as reductions in delay and emissions, and improvements in systems reliability, safety and convenience.  The limitations on capacity expansion, high costs and extended construction schedules increase the importance of maximizing the effectiveness of existing systems -- including capitalizing on new technologies and emerging management concepts. Indeed, “taking back the capacity” originally designed into facilities – but now compromised by incidents, weather, construction disruptions, together with “adding in new service attributes” (reliability, information, security) are the principal challenges for surface transportation

The public is also increasingly aware of the need to optimize existing systems. Recent national surveys indicate that activities associated with improved operations (signalization, incident management, work zone traffic management) are increasing in public perceptions as promising means of improving service levels.

3. A Vision, definition and Service implications

The vision associated with the National Dialogue seeks greater demonstrated customer accountability thru: “Managing and operating the existing transportation system so that its performance meets or exceeds customer expectations”.

This vision would be achieved through systems operations and management which: 

“Make the best use of the existing transportation system through provision of integrated systems and services that preserve and improve customer –related performance in anticipation of -- or in response to – both recurring and non-recurring conditions.”

Functions affecting existing system performance directly include a wide range of activities. A range of new concepts and technologies are becoming available facilitating increased effectiveness in performing the range of functions including: 

· Managing congestion and improving safety under varying conditions

· Coordinating agency traffic/transit operations 

· Reducing delays and adverse effects of incidents, weather, work zones, special events, emergencies and disaster situations

· Optimizing traffic flow on arterial and freeway networks 

· Informing travelers with timely and accurate information 

· Providing priority services to special user groups, vehicles

· Improving the interfaces between modes for passengers and freight 

· Eliminating “chokepoint” bottlenecks due to inadequate interchange geometrics

· Enhancing operational safety of vehicles

· Providing reliable and quick medical/security responses 

Exhibit 1 suggests the broad range of available strategies – many of which are relatively unexercised within most existing systems

4. Systems Operations and Management as a Distinct Program Focus

Today, responsibilities for these varied operational activities are often widely dispersed and stove piped within agencies – the responsibility of different units with separate budgets and staffs and only modest coordination -- such as:

· Maintenance and traffic operations staff concerned with routine capacity preservation activities -- (snow removal, enforcement of HOV operations, traffic signal maintenance, etc.)

· Agency units devoted to public safety and regulatory responses -- (special event management, emergency plans, CVO regulatory automation, etc.)

· Project development and construction groups responsible for planning construction and maintenance activities -- (work zone traffic management, maintenance scheduling, etc)

· Traffic operations centers focused on real time system performance involving multiple jurisdictions (traffic management, incident response, etc.)

· Ad hoc technology project initiatives for advanced traveler information systems often in cooperation with the private sector (RWIS, MayDay, 511, etc.)

· Non-transportation DOT entities whose activities substantially impact mobility -- such as the roles of law enforcement, fire, and emergency services in response to traffic incidents

Exhibit 2 illustrates the fragmented nature of systems management and operations today

What is new about systems management and operations as a concept and program is integrating such activities. This implies the need to “bridge” the various operations-oriented activities into a synergistic program through coordinated planning, continuous day-to-day cooperation, information-sharing and common performance data. (See exhibit 3). In addition, a program commitment to producing more complete geographic coverage, higher intensity applications, and upgraded technology enhances the potential of systems operations and management. 

At the broadest level therefore, a priority on systems performance implies a new and crosscutting reorientation of many agency responsibilities in terms of:

1. Focus on performance of the existing system  -- in customers terms

2. System wide, integrated application and coverage of systems operations infrastructure – overcoming jurisdictional boundaries

3. Aggressive communication, information sharing and cooperative delivery of operations and management services among the complete range of service providers – both transportation and non-transportation agencies

4. Real time provision of services in response to supply or demand problems combined with traffic –responsive conduct of routine non-operations activities

5. Aggressive two-way communication among all service providers and with customers

5. Performance Monitoring and Reporting

At the policy level, operations and management as a priority mission emphasizes service outcomes -- rather than facility outputs -- as the strategic priority.  Outcomes, in turn, suggests accountability to customer outcome preferences and underlines the need for performance measures defined in customers’ terms, such as speed, delay reliability, security, etc. Accessing such performance data is increasingly feasible via ITS systems that already monitor traffic flow and new wireless technologies becoming available. 

Furthermore, this commitment to performance of existing systems emphasizes investments that produce improvements in the short run (1-2 Years). Compared to traditional infrastructure, these investments are likely to be lower in capital cost and with more modest negative impacts – but requiring additional sustaining operating resources.  Many of the well-know systems operations and management concepts are substantially more cost effective than traditional capacity additions – with benefit/cost ratios typically at 10:1 or more  -- a test not typically passed by most capacity projects 

6. Systems Operations and Management as Policy and Program

Systems operations and management as a priority and program focus may, therefore, imply significant shift in policy and resource priorities. This commitment will also introduce new institutional demands -- some differing from conventional arrangements and approaches -- including: 

· Establishment of a consensus on multijurisdictional commitment and roles for the conduct of operations and management activities on a cooperative regional basis

· Focus on the types of performance with highest customer-appeal; for example reliability as well as speed and capacity 

· Provision of adequate capital and operating resources to sustain a continuing commitment to systems operations and management

· Revision of approaches to planning and programming to accommodate integrated incremental improvements in technology and protocols

· Deployment of strategies and technologies and systems which maximally support multiple competing private enterprises

· Continuous interjurisdictional cooperation among transportation and key non-public works stakeholders

· Acceptance of accountability for improving system performance

There does not yet exist an example of a comprehensive operations and management program, although several States and regions have deployed combinations of systems and services that begin to demonstrate the potential of more systematic approaches.  However, the apparent gap between current best practice and the average suggests the scope for potential improvements.

7. Indicators of Progress

Systems Operations and Management – as defined above – represents a shift in mission priorities for many transportation agencies.  We will know we are successful when: 

· Customer surveys indicate consistently increasing satisfaction with the performance of the transportation system

· The focus of decision makers and transportation agencies includes continuous performance-based delivery of services in addition to implementation of individual projects 

· Performance measures are in place that are understandable, measurable, and are used effectively in making decisions that improve transportation systems performance 

· Managing and operating the transportation system are considered essential parts of a funding and staffing continuum that also includes planning, design, construction and maintenance 

	Exhibit 1: EXAMPLES:  REAL TIME SYSTEMS OPERATIONS & MANAGMENT

A. Traffic operations to improve network efficiency and safety

1) Freeway operations actions (ramp metering, lane control VMS) to improve and maintain traffic flow during recurring variations in demand

2) Arterial and network traffic signals responding to variations in traffic demand

3) Signal prioritization for transit and preemption systems designed for emergency vehicles or transit 

4) Choke point fixes -- geometric modifications (such as merge/diverge lanes) and related flow management improvements to eliminate transient bottlenecks

B. Real time systems management – to maintain service in response to non-recurring changes in systems conditions

1) Coordinated Incident detection and quick response including service patrols

2) Operation of premium services such as HOV/HOT s or price-paying customers

3) Anticipatory weather conditions control actions (snow/ice/fog/etc) to maintain service

4) Special network management to insure needed services during emergency and major events

5) Multimodal interfaces including improved route/schedule information and coordinated operations among modes

6) Use of Vehicle location/systems status in fleet management

C. Information systems to empower users with information about systems conditions

1) En-route information provision to users via HAR/VMS systems

2) RWIS to provide information for improved road conditions management

3) Provision of Traveler information regarding conditions (511), navigation and conveniences

4) Traveler Assurance/Security services (MayDay)

D. Routine activities conducted so as to minimally impact service

1) Work zone maintenance of traffic (MOT) measures maintaining traffic flow and safety during construction

2) Implementing maintenance routines to minimally disrupt traffic

3) Automated CVO regulatory actions including weigh in motion and automated safety enforcement 


	Exhibit 2: Different Types of Operations Projects Follow Different Paths with Different Players

	Types Of Operations Projects
	Driving

force
	Location of responsibility
	Budgeting
	Planning lead

/Process

	1.Routine/Institutionalized Services

(traffic operations and maintenance such as traffic signal maintenance snow removal, HOV management,)


	· Already mainstreamed

· part of routine responsibilities
	· Part of maintenance division;

· traffic ops divisions
	· Annual budgeting process by responsible unit

· Line item in annual operations

budgets
	· Planning part of annual unit activities w/ budget process

	2. Ad Hoc Public Safety Responses

(special event management, emergency plans,)


	· External Support

· Top management

· Decision,

· High visibility
	· Top down ad hoc task forces established
	· Special discretionary allocations from headquarters

· Uses reserve funds
	· Dept or district-led

· one time process

	3. Planned Disruptions

(reconstruction associated, work zone traffic management
	· Part of highway Project development 

· Schedule
	· project design unit (Integrated

into

“normal” project development process)
	· ITS/Operations element

are part of highway project budget
	· Included in normal capital project planning 

· (maybe via MIS, etc)

	4. One time technology demonstration  (model ITS prodjects, etc)
	· Image of progressiveness


	· ITS/technology special ad hoc staff or unit set up

· Not permanent
	· Discretionary project funding
	· Independent funding and process

	5. Systematic performance improvement

Programs (conventional ITS/Operations: TOCs, IM plans comms, FMS, significant traffic ops, etc.)
	· Staff champions
	· TOC staff

· Non-DOT players involved
	· Projects “promoted”

· Negotiated trade-offs

· No capital line item

· Dependence on staff & maint. allocations 
	· No planning funds

· SW & metro planner not involved (not major capital)

· Ad hoc process



Exhibit 3: INTEGRATED SYSTEMS OPERATIONS AND MANAGEMENT
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