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SUMMARY
MOBILITY MEASURMENT CONSIDERATIONS

There are several keys to developing and applying mobility measures that are technically
useful and generally understandable. Travel time measures are relatively easy to comprehend,
but they have not always been used because of data concerns, mandated reporting practices, and
other issues. Travel time and speed measures can serve many different uses, communicate to
many different audiences, and enhance the ability of project analysis techniques to determine the
most appropriate set of policies, programs, and projects for a situation. The important concepts
identified in this paper are summarized below.

e Travel time and speed quantities are useful and understandable to a very broad
audience and a wide range of uses. They also quantify the effect of the wide range of
transportation improvements as well as the land use actions that are being pursued to
improve mobility and provide travel and development choices in urban areas.

e Travel time and speed information do not have to be expensive or difficult to collect.
There are a variety of automated data collection systems for roadway and transit
systems that are being used to improve operations. Additional data collection can be
concentrated on the locations with significant mobility problems. The remaining
system can be sampled, and a range of analytical methods can be used to estimate
travel time quantities.

e The process for selecting mobility measures should identify the decisions that will be
made, the alternatives that will be studied, the audiences for the information, the
accuracy level needed, and the data that are available or can be estimated. The goal
of the mobility measure selection process is to select a set of measures that indicate
progress toward the community’s vision.

e Outcome measures such as “satisfaction of travelers and shippers with the trip time
and cost” cannot be directly measured from system monitoring devices, but
performance statistics can be calibrated to traveler satisfaction surveys. The system
performance statistics can be updated much more frequently than surveys, in effect
providing very useful user satisfaction information from the same data used to operate
the system. Automated system monitoring processes provide a rich source of day to
day performance information that cannot be replicated by user surveys.

e The concept of target travel conditions is the way to link the user satisfaction survey
information with the system monitoring. A matrix of travel rates or travel times can
be prepared to represent a community vision encompassing factors that can be seen as
conflicting. Issues such as land use, economic development, mobility, environmental
features, quality of life, and other concerns can be set against one another by interests
opposed to any consensus. The process for getting to such a community consensus
can begin with input obtained during long-range plan updates. The expectations for
travel conditions vary depending on many factors (e.g., location within the urban



area, time of day) that can be included in the set of matrices. Planners, engineers, and
other transportation professionals can then use the matrices to identify problem areas,
systems, or time periods and prioritize actions to develop a set of projects, programs,
and strategies that are targeted to achieving the community vision.

e There is a role for measures based on both free-flow conditions and “target”
conditions. Free-flow conditions are good for comparisons in a national context.
“Target” values for key performance measures can be used to identify trip patterns
that take more time to complete or segments of the transportation system that are not
providing the travel time and/or reliability that travelers expect, or the land use or
environmental outcomes that neighborhoods desire.

e A complete set of mobility indicators includes an indicator of the variation in travel
time. Reliability is a key component of user perception, and is especially important to
freight movement and in just-in-time manufacturing processes.

e Travel Time Index, a ratio between the travel time in free-flow conditions or the
posted speed limit and peak period conditions, can be used as a multimodal
transportation system measure. It can be calculated for a range of area sizes, from
individual facilities to corridors and regional systems. It can use information on
travel time from continuous system monitors or from estimates developed from
computer simulation models and empirical formulas.

e Travel delay and delay per capita are key components of any economic effect
analysis. They are also easily communicated to non-technical audiences. They work
best in roadway analyses but can be used in multimodal contexts.

e Evolution is the key to incorporating travel time and speed data into mobility
measurements. The first steps may include direct travel time and speed measurement
for important corridors, along with estimation procedures for the remainder of
locations and modes. As more resources and more monitoring equipment become
available, the direct data collection can be expanded. User satisfaction surveys can
supplement travel speed information. This package of information can identify the
threshold for target conditions, identify corridors that need improvement, and analyze
alternatives.

The overriding conclusion from any investigation of mobility measures is that there is a
range of uses and audiences. No single measure will satisfy all the needs, and no single measure
can identify all aspects of mobility—there is no “silver bullet” measure. Mobility is complex
and in many cases requires more than one measure, more than a single data source, and more
than one analysis procedure. Mobility measures, when combined in a process to uncover the
goals and objectives the public has for transportation systems, can provide a framework to
analyze how well the land use and transportation systems serve the needs of travelers and
businesses and provide the basis for improvement and financing decisions. Exhibit S-1 provides
a quick reference to selected mobility measures discussed in more detail in this report.



Exhibit S-1. Quick Reference Guide to Selected Mobility Measures.
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Lndividual” measures are those measures that relate best to the individual traveler, whereas the “area”
mobility measures are more applicable beyond the individual (e.g., corridor, area, or region). Some
individual measures are useful at the area level when weighted by PMT (Passenger Miles Traveled) or
VMT (Vehicles Miles Traveled).

2Can be computed as a weighted average of all sections using VMT or PMT).

Note: FFS = Free-flow speed, PSL = Posted speed limit.
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QUICK REFERENCE GUIDE

Note that while all chapters build upon one another, each chapter also can “stand alone”
on the topic and is written as such. To this end, references are included at the end of each
chapter.

INTRODUCTION—Chapter 1
Overview of decision process for travelers and goods movement; transportation agency
concerns and mobility measure needs.

OBJECTIVES FOR MEASURING MOBILITY—Chapter 2
The needs, uses, and audiences for mobility; definitions of congestion and mobility.

THE PROCESS OF MEASURING MOBILITY—Chapter 3
Description of a complete process from vision and goal definition, through measure
selection, data collection, and improvement analysis.

SELECTING MOBILITY MEASURES—Chapter 4
Several key criteria that can be used to identify the correct set of mobility measures; the
role of data collection concerns in the selection process; aspects of congestion and
mobility that should be measured.

RECOMMENDED MOBILITY MEASURES AND DATA ELEMENTS—Chapter 5
Description of mobility measures and situations for their use.

DATA COLLECTION AND DATABASES—Chapter 6
Description of typical database contents and data collection procedures.

ILLUSTRATION OF MOBILITY MEASUREMENT—Chapter 7
Describes state-of-the-art examples of communicating mobility results.

APPLICATION AND INTERPRETATION OF CONGESTION MEASURES—Chapter 8
Demonstration of practical applications and interpretation of congestion measures
described in the report. Spreadsheet is available for download and use for subsequent
analyses.
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