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OMMUNICATING MOBILITY AND RELIABILITY ISSUES 

 

The transportation profession is adopting a distinction between mobility—the ease of getting to a 
destination—and reliability—the predictability of travel times for usual trips.  Travelers, elected 
leaders, the media and decision-makers may question the relevance of this distinction since 
problems with both elements cause increases in travel times and costs.  The two concepts are 
clearly related, but the difference is useful when discussing solutions.  Most of the computerized 
simulation and planning tools are not equipped to fully handle this issue, and so a significant 
amount of the data on congestion relates to the average of fairly good conditions—midweek day, 
clear weather and pavement, no collisions or lane-blocking roadwork, etc.—rather than the 
conditions that travelers and shippers must allow for to arrive on-time for important trips. 

There are some strategies that focus on improving “mobility”—improving travel time—by 
adding capacity, improving the operational efficiency or managing demand in such way as to 
reduce the peak load.  But there are also transportation improvements that reduce average travel 
time by reducing the amount of irregular problems or the influence of them on travel time.  
Incident management is the most obvious of these, but others such as providing bus or road 
routing information, improving interagency or interjurisdictional cooperation and 
communication and partnerships with private companies can pay huge benefits in reduction of 
incident clearance times and travel time variations. 

The ability to predict travel times is highly valued by travelers and businesses.  It affects the 
starting time and route used by travelers on a day-to-day basis, and the decisions about travel 
mode for typical trips and for day-to-day variations in decisions.  Reliability problems can be 
traced to seven sources of travel time variation in both road and transit operations.  Some are 
more easily addressed than others and some, such as weather problems, might be addressed by 
communicating information, rather than by agency design or operations actions. 

• Incidents—collisions and vehicle breakdowns causing lane blockages and driver distractions. 

• Work Zones—construction and maintenance activity that can cause added travel time in 
locations and times where congestion is not normally present. 

• Weather—reduced visibility, road surface problems and uncertain waiting conditions result 
in extra travel time and altered trip patterns. 

• Demand Changes—traffic volume varies from hour-to-hour and day-to-day and this causes 
travel time, crowding and congestion patterns to disappear or to significantly worsen for no 
apparent reason in some locations. 

• Special Events—an identifiable case of demand changes where the volume and pattern of the 
change can frequently be predicted or anticipated. 
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• Traffic Control Devices—poorly timed of inoperable traffic signals, drawbridges, railroad 
grade crossing signals or traveler information systems contribute to irregularities in travel 
time. 

• Inadequate Road or Transit Capacity—actually the interaction of capacity problems with the 
other six sources causes travel time to expand much faster than demand. 

The profession is only at the start of understanding the precise mechanisms by which these 
sources contribute to congestion problems.  Both public and private sectors undoubtedly see a 
cost from unreliable travel times, but those values can be very different for many situations.  It is 
clear that there are several strategies to reduce the problem.  There are construction, operations, 
management, operational practices, education and information components to these strategies.  
As more research is performed, there will be more detail about the effectiveness of the solutions 
as well as an idea of how much of the problem has a “solution.”  If drivers insist on slowing 
down to look at a collision on the other direction, incident management techniques will be less 
effective.  If road construction zones are allowed to close busy rural roads, there will be 
problems during holiday travel.  There will always be trade-offs between operational efficiencies 
and the costs necessary to obtain them. 

Measuring Reliability 

If travelers assume each trip will take the average travel time, they will be late for half of their 
trips.  It has not been determined what level of certainty should be used for trip planning 
purposes, but it seems reasonable to start with an assumption that a supervisor might allow an 
employee to be late one day per month.  This translates into a need to be on time for 
approximately 19 out of 20 days, or 95 percent of the time. 

The difference between the average conditions and the 95th percentile conditions is the extra time 
that has to be budgeted, an illustration of the Buffer Time Index measure (Equation B-1).  In the 
middle of the peak in most cities studied in the Mobility Monitoring Program, the sources of 
travel time variation are more significant than in the midday. 
 

Buffer
Time

Index ሺBTIሻ
 ൌ  

95th percentile travel rate
ሺin minutes per mileሻ െ  Average travel rate

ሺin minutes per mileሻ
Average travel rate

ሺin minutes per mileሻ

 ൈ  100% 

 Eq. B-1 
 
What does all this mean?  If you are a commuter who travels between about 7:00 a.m. and 
9:00 a.m., Exhibit B-43 indicates your trip takes an average of about 30 percent longer (that is, 
the TTI value is 1.3) than in the off peak.  A 20-mile, 20-minute trip in the off-peak would take 
an average of 26 minutes in a typical home-to-work trip.  The Buffer Time Index during this time 
is between 50 and 100 percent resulting in a Trip Planning Time of 2.1 minutes per mile.  So if 
your boss wants you to begin work on time 95 percent of the days, you should plan on 42 
minutes of travel time (20 miles times an average of 2.1 minutes per mile of trip for the peak 
period).  But, to arrive by 8:00 a.m., you might have to leave your home around 7:00 a.m. 
because the system is even less reliable in the period between 7:30 a.m. and 8:00 a.m. 
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The mobility measure, the Travel Time Index, can be thought of as the time penalty for traveling 
in the peak period.  The reliability measure, the Buffer Time Index, describes how much more 
time above the average should be budgeted to make an on-time trip.  Reliability problems can be 
caused by simple variations in demand, as well as by vehicle crashes or breakdowns, weather, 
special events, construction, maintenance and other regular and irregular events.  It can present 
difficulties for commuters and off-peak travelers, and for individuals and businesses (24). 

With both of these measures one can tell how congested a transportation system is and how 
much variation there is in the congestion.  This is particularly important when evaluating the 
wide range of improvement types that are being implemented.  Traditional roadway and transit 
line construction and some operating improvements such as traffic signal system enhancements 
are oriented toward the typical, daily congestion levels.  Others, such as crash and vehicle 
breakdown detection and removal programs, address the reliability issue.  Most projects, 
programs and strategies have some benefits for each aspect of urban transportation problems.  
Future reports will explore the subject in greater depth.  For more information about the 
reliability database, see:  http://mobility.tamu.edu/mmp. 

Exhibit 15.  Houston Freeway System Average Time
and Trip Planning Travel Times
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Exhibit B-43. Trip Planning Travel Times 




