




http://ops.fhwa.dot.gov/Freight/freight_analysis/perform_meas/fpmdata/index.htm


5-4  Description of Current System 

Ȱ.ÏÎÒÅÃÕÒÒÉÎÇȱ ÃÏÎÇÅÓÔÉÏÎ is caused by temporary disruptions that render part of the roadway 

unusable. Factors that trigger nonrecurring congestion include traffic incidents, bad weather 

construction work, poor traffic signal timing, and special events. About half the total congestion on 

roadways is recurring, and half is nonrecurring. 

No definition or measurement of exactly what constitutes congestion has been universally 

accepted. Generally, transportation professionals examine congestion from several perspectives, 

such as delays and variability. Increased traffic volumes and additional delays caused by crashes, 

poor weather, special events, or other nonrecurring incidents lead to increased travel times. This 

report examines congestion through indicators of duration (travel time, congestion hours, 

planning time, delay time) and severity (cost). 

Congestion Measures 

FHWA generates the Freight Performance Measures and quarterly Urban Congestion Reports. 

(Freight performance measures are addressed in detail later in this chapter.) The Urban 

Congestion Reports characterize emerging traffic congestion and reliability trends at the national 

and city levels using probe-based travel time data for 52 urban areas in the United States with 

populations above 1,000,000 in 2010. The reports address mobility, congestion, and reliability 

using three traffic system performance indicators: Travel Time Index, Congested Hours, and 

Planning Time Index. These indicators are estimated from FHWAȭs National Performance 

Management Research Data Set (NPMRDS). 

The NPMRDS is a compilation of observed average travel times, date/time, direction, and location 

for freight, passenger, and other traffic. It covers data for the National Highway System (NHS) and 

5-mile radii of arterials at border crossings. Passenger data are collected from mobile phones, 

portable navigation devices, and vehicle transponders. The American Transportation Research 

Institute accumulates fleet system data, with travel times reported in 5-minute bins by traffic 

segment. Monthly historical data sets then become available by the middle of the following month. 

FHWA provides this data set to States and metropolitan planning organizations (MPOs) for use in 

their performance measurement activities. (Note: The NPMRDS data are available only for 2012 

onward; data from the first yearɂ2012ɂare limited to the Interstate Highway System.) 

Travel Time Index 

The Travel Time Index is a performance indicator used to examine congestion. This index is 

calculated as the ratio of travel time required to make a trip during the congested peak period to 

travel time for the same trip during the off-peak period in noncongested conditions. The value of 

Travel Time Index is always greater than or equal to 1, and a greater value indicates a higher 

degree of congestion. For example, a value of 1.30 indicates that a 60-minute trip on a road that is 

not congested would take 78 minutes (30 percent longer) during the period of peak congestion. 

Exhibit 5-1 indicates that the average driver spent 29 percent more time during the congested 

peak time compared with traveling the same distance during the noncongested period (i.e., the 

Travel Time Index was 1.29).  
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In 2012, roads in very large urban areas experienced 6.05 hours of congestion on an average day, 

which is 70 percent higher than the 3.55 hours in a typical medium-sized urban area with 

population between 1 and 2 million. Congested Hours exhibited a similar pattern across different sizes 

of urban centers, usually dropping slightly in the second quarter and rising strongly afterwards.  

Planning Time (Reliability) 

Most travelers are less tolerant of unexpected delays than everyday congestion. Although drivers 

dislike everyday congestion, they may have an option to alter their schedules to accommodate it , 

or are otherwise able to factor it into their travel choices. Unexpected delays, however, often have 

larger consequences. Travelers also tend to remember the situations when they spent more time 

in traffic because of unanticipated disruptions, rather than the average time for a trip throughout 

the year.  

Compared with simple average measures of congestion, like the Travel Time Index or Congested 

Hours, measures of travel time reliability provide a different perspective of improved travel. Users 

familiar with a route (such as commuters) can anticipate how bad traffic is during those few poor 

days and plan their trips accordingly. Such travelers reach their destinations on time more often 

or with fewer significant delays. Hence, measures of travel time reliability more accurately 

ÒÅÐÒÅÓÅÎÔ Á ÃÏÍÍÕÔÅÒȭÓ ÅØÐÅÒÉÅÎÃÅ ÔÈÁÎ Á ÓÉÍÐÌÅ ÁÖÅÒÁÇÅ ÔÒÁÖÅÌ ÔÉÍÅȢ 

Transportation reliability measures primarily  compare high-delay days with average-delay days. 

The simplest methods usually identify days that exceed the 95th percentile in terms of travel 

times and estimate the severity of delay on specific routes during the heaviest traffic days of each 

month. The Planning Time Index ÉÓ ÄÅÆÉÎÅÄ ÆÏÒ ÔÈÅ ÐÕÒÐÏÓÅ ÏÆ ÔÈÉÓ ÒÅÐÏÒÔ ÁÓ ȰÔÈÅ ÒÁÔÉÏ ÏÆ ÔÒÁÖÅÌ 

time on the worst day of the month compared to the time required to make the same trip at 

ȬÎÏÒÍÁÌ ÔÒÁÖÅÌ ÔÉÍÅȢȭȱ -ÏÒÅ ÐÒÅÃÉÓÅÌÙȟ it  is the ratio of the 95th percentile of travel time and the 

50th percentile of travel time (i.e., the median). For example, a Planning Time Index of 1.60 means 

that, for a trip that takes 60 minutes in light traffic, a traveler should budget a total of 96 (60 × 

1.60 ) minutes to ensure on-time arrival for 19 times of 20 trips (95 percent of the trips).  

The Planning Time Index is particularly  useful because it can be compared directly to the Travel 

Time Index (a measure of average congestion) on similar numeric scales. The Planning Time Index 

is usually higher than the Travel Time Index. This difference is because, in most cases, travel time 

follows a normal distribution (bell curve). Statistically , the mean of travel time (Travel Time 

Index) is close to the median (50th percentile), and the median is always less than the 95 

percentile value used to determine the Planning Time Index.  

Exhibit 5-5 indicates that ensuring on-time arrival 95 percent of the time in 2012 required 

planning for 2.51 times the travel time that would be necessary under median traffic conditions 

(i.e., the Planning Time Index was 2.51). Similar to average travel time during congested periods 

(Travel Time Index), travel time reliability is worse, on average, in larger urban areas than in 

smaller urban areas. The average Planning Time Index was 2.89 in major cities with more than 5 

million residents, which is 39 percent higher than the index for small urban areas with 

populations between 1 and 2 million (Planning Time Index 2.09). 









http://ops.fhwa.dot.gov/freight/freight_analysis/perform_meas/
















https://www.sustainablecommunities.gov/




http://www.sustainablehighways.org/
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4ÈÅ 5ÎÉÖÅÒÓÉÔÙ ÏÆ &ÌÏÒÉÄÁȭÓ 3ÏÕÔÈÅÁÓÔÅÒÎ 4ÒÁÎÓÐÏÒÔÁÔÉÏÎ 2ÅÓÅÁÒÃÈȟ )ÎÎÏÖÁÔÉÏÎȟ $ÅÖÅÌÏÐÍÅÎÔ ÁÎÄ 

Education (STRIDE) Center used the Community Vision Metrics Web Tool during five workshops 

in the southeastern United States to help localities develop performance measures for use in 

transportation and comprehensive planning. The tool was used to identify context specific to 

quality-of-life indicators. Criteria to help participants critically evaluate the performance 

indicators were selected through the Community Vision Metrics Web Tool. Participants at all five 

workshops commented on the importance of identifying measures relevant to both the planning 

process and quality-of-lif e outcomes. The STRIDE report concluded that the Community Vision 

Metrics Web Tool provides an important starting point for practitioners to begin investigating 

quality-of-life indicators that can be used in the planning process. The report noted that the tool is 

essential for taking the first step toward evaluating performance measures.  

Environmental Sustainability  

The FY 2014-2018 DOT Strategic Plan includes the strategic goal to advance environmentally 

sustainable policies and investments that reduce carbon and other harmful emissions from 

transportation sources and increase resilience to climate change.  

To achieve this goal, the DOT will undertake efforts to:  

ƴ Reduce oil dependence and carbon emissions through research and deployment of new 

technologies, including alternative fuels, and by promotion of more energy-efficient modes of 

transportation.  

ƴ Avoid and mitigate transportation-related impacts to climate, ecosystems, and communities by 

helping partners make informed project planning decisions through an analysis of acceptable 

alternatives, balancing the need to obtain sound environmental outcomes with demands to 

accelerate project delivery. 

ƴ Promote infrastructure resilience and adaptation to extreme weather events and climate 

change through research, guidance, technical assistance, and direct federal investment. 

Climate Change Resilience, Adaptation, and Mitigation 

Climate change and extreme weather events present significant and growing risks to the safety, 

ÒÅÌÉÁÂÉÌÉÔÙȟ ÁÎÄ ÓÕÓÔÁÉÎÁÂÉÌÉÔÙ ÏÆ ÔÈÅ .ÁÔÉÏÎȭÓ ÔÒÁÎÓÐÏÒÔÁÔÉÏÎ ÉÎÆÒÁÓÔÒÕÃÔÕÒÅ ÁÎÄ ÏÐÅÒÁÔÉÏÎÓȢ 4ÈÅ 

impacts of a changing climate, such as higher temperatures, sea level rise, and changes in seasonal 

precipitation and intensity of rain events, are affecting the life cycle of transportation systems and 

are expected to intensify. Sea level rise coupled with storm surges can inundate coastal roads, 

necessitate more emergency evacuations, and require costly (and sometimes recurring) repairs to 

damaged infrastructure. Inland flooding from unusually heavy downpours can disrupt traffic, 

damage culverts, and reduce service life. High heat can degrade materials, resulting in shorter 

replacement cycles and higher maintenance costs. Although transportation infrastructure is 

designed to handle a broad range of impacts based on historic climate, preparing for climate 





System Performance  5-25 

On-road vehicles also have been a major contributor to the net change in U.S. GHG emissions, 

especially between 1990 and 2005 when on-road GHGs increased by 37 percent, compared with 

11 percent for all other sources across the U.S. economy. Both on-road and economy-wide 

ÅÍÉÓÓÉÏÎÓ ×ÅÒÅ ÄÒÉÖÅÎ ÓÉÇÎÉÆÉÃÁÎÔÌÙ ÌÏ×ÅÒ ÂÙ ÔÈÅ ÒÅÃÅÓÓÉÏÎ ÏÆ ςππχϺςππωȟ ÁÎÄ ÂÙ ςπρςȟ ÏÎ-road 

GHGs were roughly 9 percent below 2005 levels. This decrease reflected declining per capita 

passenger VMT, increased consumer preference for smaller passenger vehicles (resulting from 

higher fuel prices), and improvements in new vehicle fuel economy resulting from Phase I light-

duty CAFE (Corporate Average Fuel Economy) standards. On-road GHGs in 2013 were virtually 

unchanged from 2012 levels. Light-duty GHGs decreased by 0.7 percent, reflecting further 

improvements in new vehicle fuel economy that were offset in part by an increase in light-duty 

VMT. Truck GHG emissions increased by 1.6 percent, reflecting a 2.2-percent increase in truck 

VMT and a slight improvement in overall truck fuel efficiency. 

Climate Mitigation Tools and Resources 

FHWA has developed several tools and resources to help State DOTs and local agencies better 

analyze GHG emissions and energy use, calculate GHG reduction strategies, and integrate climate 

change considerations into the transportation planning process. 

ƴ Carbon Estimator (ICE ) ToolɂFHWA created a spreadsheet tool to help practitioners gauge 

life-cycle energy and GHG emissions from transportation infrastructure, including roads, 

bridges, transit facilities, and bike/pedestrian infrastructure. The tool also is intended to help 

weigh the emissions benefits of alternative construction and maintenance practices. The tool 

can be found at: http://www.fhwa.dot.gov/envi ronment/climate_change/mitigation/publica  

tions_and_tools/carbon_estimator/.  

ƴ Handbook for Estimating GHG Emissions in the Transportation Planning Process ɂThis 

handbook is a reference for State DOTs and MPOs to document available tools, methods, and 

data sources that can be used to generate GHG emission inventories, forecasts, and analyses of 

GHG plans and mitigation strategies. The handbook can be found at: 

http://www.fhwa.dot .gov/environment/climate_change/mitigation/p ublications/ghg_handbo

ok/index.cfm.  

ƴ Energy and Emissions Reduction Policy Analysis Tool (EERPAT )ɂEERPAT was developed 

for State DOTs to model many inputs and policy scenarios to support strategic transportation 

and visioning, including GHG emissions reduction alternatives. State DOTs can use the tool to 

analyze GHG reduction scenarios and alternatives for use in the transportation planning 

process, climate action plan development, and scenario planning exercises for meeting State 

GHG reduction targets and goals. FHWA piloted the tool at four State DOTs (Colorado, 

Washington, Vermont, and Maryland). The pilot  studies helped assess the sensitivity of 

EERPAT to various mitigation strategies and identified  future enhancements to the model that 

might be needed. The tool can be found at: http://www.planning.dot.gov/FHWA_tool/ .  

ƴ A Performance -Based Approach to Addressing Greenhouse Gas Emissions in 

Transportation Planning ɂThis handbook is a resource for State DOTs and MPOs interested 

in addressing GHG emissions through performance-based planning and programming. It 

http://www.fhwa.dot.gov/environment/climate_change/mitigation/publications_and_tools/carbon_estimator/
http://www.fhwa.dot.gov/environment/climate_change/mitigation/publications_and_tools/carbon_estimator/
http://www.fhwa.dot/
http://www.planning.dot.gov/FHWA_tool/


http://www.fhwa.dot.gov/environment/climate_change/mitigation/publications_and_tools/ghg_planning/index.cfm
http://www.fhwa.dot.gov/environment/climate_change/mitigation/publications_and_tools/ghg_planning/index.cfm


http://www.fhwa.dot.gov/environment/climate_change/adaptation/adaptation_framework/
http://www.fhwa.dot.gov/environment/climate_change/adaptation/adaptation_framework/


http://www.fhwa.dot.gov/environment/climate_change/adaptation/ongoing_and_current_research/gulf_coast_study/index.cfm
http://www.fhwa.dot.gov/environment/climate_change/adaptation/ongoing_and_current_research/gulf_coast_study/index.cfm





























