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Until recently the design and operation of urban transpor­
tation facilities have been aimed at the efficient move­
ment of large numbers of vehicles on freeway and surface 
street systems. Attention is now being directed toward 
transportation system management (TSM) programs, 
which emphasize the coordination of all surface transpor­
tation modes through operating, regulatory, and service 
policies so as to achieve maximum efficiency and produc­
tivity for the system as a whole (1). Much of this con­
cern can be directly traced to the-current energy and 
environmental problems faced by our society. 

Among the actions to be considered by urban areas as 
they develop their TSM plans are traffic operations im­
provements, preferential treatment for transit and other 
high-occupancy vehicles, management and control of 
parking, and truck operation controls. The federal TSM 
regulations are directed at the metropolitan planning 
organization (MPO), whose responsibility it is to carry 
out the urban transportation planning process and to de­
velop a transportation plan and a transportation improve­
ment program. However, it remains the responsibility 
of the individual local units of government to implement, 
operate, and maintain the various elements of the TSM 
program. Thus, the new emphasis on system manage­
ment has clear implications for both the transportation 
planner and the traffic engineer. 

The transportation planner in the MPO will increas­
ingly be called upon to examine and analyze traffic man­
agement systems on a microscopic planning scale. Per­
formance and environmental objectives must be defined 
and measures of effectiveness developed. A systematic 
methodology for designing alternative control configura­
tions must be formulated. Simulation models must be 
available to predict the system's response to proposed 
control configurations. Lastly, an evaluation framework 
must be devised so that consistent and reasonable deci­
sions can be made. 

Similarly, the local traffic engineer can no longer 
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afford to concentrate on operational problems at isolated 
locations. The operation and control of all surface trans­
portation modes over the urban street and highway net­
work must be addressed from a system point of view, 
with the goal of optimizing a comprehensive set of mobil­
ity, energy, environmental, and efficiency objectives. 
This will require increased interaction with the activities 
of the MPO, as well as the application of more sophisti­
cated traffic management concepts and tools. 

TRAFFIC MANAGEMENT RESEARCH 

It is clear that there are a multitude of research needs in 
the broad area of transportation system management. 
One response to these needs is a new· multiyear program 
of research in urban traffic management that was initiated 
in 1974 within the Office of Research of the Federal High­
way Administration (FHW A). This program of applied 
research is designated as Project 2K in the Federally 
Coordinated Program of Research and Development in 
Highway Transportation and is tentatively programmed 
for $15 million of support from research funds adminis­
tered by the FHW A. 

As it is now structured, the project has a dual focus. 
One area of emphasis is on the transportation system or 
traffic management process that complements the long­
range urban transportation planning function. The other 
general area of emphasis addresses the design, imple­
mentation, and evaluation of specific traffic management 
control strategies. A brief review of several research 
activities that will support this dual focus is presented 
below. 

Describing System Effectiveness 

The continuing process of gathering and analyzing rele­
vant, timely information is a key ingredient in an urban 
traffic management process. To date, traffic system 
data-gathering activities have been focused on such 
characteristics of the traffic stream as travel speed or 
time, number of stops, delay, volume, and occasionally 
density. The only socioeconomic or environmental con­
sequence that is consistently recorded is accident experi­
ence, although there have been recent efforts to measure 
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and incorporate a wider range of these factors in the 
evaluation of alternative highway designs (2, 3). 

Research is now under way to determine appropriate 
measures of effectiveness for the traffic management 
process. Specific attention is being devoted to establish­
ing the relevant system objectives to be optimized, ac­
counting for the interdependencies of the system param­
eters and the system objectives, and developing a cost­
effective system monitoring and surveillance program. 

System Performance Models 

An urban traffic management process also requires the 
capability to predict the system's response to alternative 
traffic control configurations. There has been a great 
deal of work over the years in the development of travel 
demand and network simulation models for long-range 
strategic transportation planning (4). However, these 
models have generally been of too low a resolution for 
application to traffic management decisions. 

Using a different approach, traffic-flow theorists have 
developed traffic-flow simulation models at both the 
microscopic and macroscopic levels. One such network 
simulation model is UTCS-1, developed under the spon­
sorship of FHW A (5). UTCS-1 simulates an urban street 
network as a system of links and nodes. Each vehicle is 
specifically represented and its movements are computed 
according to car-following relationships and queuing 
logic. 

In order to use simulation for the testing of a traffic 
control strategy that has a significant effect on traffic 
distribution, it will be necessary to simulate an area that 
contains a substantial portion of the routes the vehicles 
may follow. This area is often too large to be simulated 
efficiently by microscopic simulation techniques that rep­
resent individual vehicle movements. Furthermore, 
existing microscopic simulation techniques do not have 
the capability for assigning vehicle trips according to 
their origins and destinations. Therefore, a simulation 
model with a traffic-assignment algorithm and the ability 
to macroscopically process groups of vehicles is sched­
uled for development early in the project. 

Control Strategies 

A key element in the urban traffic management process 
is the generation or search for feasible alternative con­
trol configurations that would offer potential improve-
1111::ats i.11 ovebw.l system pedoi·ma.uce. Buth rt::;trn.n.:h 
and operating agencies are currently applying a wide 
variety of control techniques with varying degrees of im­
pact on the operation of the urban area's transportation 
system (6). Detailed information regarding the effects of 
these techniques on system operation is to be obtained 
for a number of different operating conditions both to 
support the development of control-strategy design meth­
ods and to provide factual guidance to traffic engineers 
who must implement and operate these traffic manage­
ment controls. 

System Evaluation 

The proposed traffic management process will also re­
quire a rational, comprehensive decision-making frame­
work that is sensitive to established system objectives 
and measures of effectiveness. Because of the variable 
nature of the traffic management decisions that will have 
to be made, it is essential that the evaluation framework 
reflect a corresponding flexibility in its application. It 
must be capable of revealing trade-offs between conflict­
ing objectives, as well as the incidence and distribution 
of the control system outputs over time and space. 

Because the movement of vehicles simply reflects the 
means by which people and goods move between points of 
origin and destination, the evaluation framework must 
also possess the ability to array system consequences in 
terms of particular user and community groups. 

Summary 

The project's scope, as it has been briefly described, is 
designed to produce a set of methods and guidelines that 
will enable the local transportation planner and traffic 
engineer to systematically plan and implement traffic 
engineering and traffic control improvements. But, per­
haps more important, the project will provide local offi­
cials with the methodology for performing a systematic 
analysis of the total metropolitan area and controlling and 
operating the system in that area in a manner that will 
ensure that it is used to its fullest potential. 

Project 2K is just under way and, because of the 
emphasis on field evaluation of control strategies, there 
is ample opportunity for active state and local participa­
tion in the research program. Moreover, the FHWA 
Office of Research is actively seeking comments and 
suggestions from the traffic engineering and transporta­
tion planning communities in relation to the objectives, 
scope, and substance of the proposed research. This 
type of input is considered to be a valuable ingredient in 
achieving a truly coordinated and productive research 
product. 
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