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Policy & Planning
Partnerships, communication key in UPA implementation

A group of researchers from the Humphrey School of Public Affairs has completed the second
phase of a study on the U.S. Department of Transportation’s Urban Partnership Agreement (UPA)
program. The study, which focused on the implementation of UPA projects in the Twin Cities
area, examined how technology and collaborative processes can be combined to achieve
important transportation goals.

The research team, led by Professor John Bryson, identified specific factors that contributed to
the UPA program’s success in Minnesota. The team also included Associate Professor Barbara
Crosby, Professor Melissa Stone, research fellow Emily Saunoi-Sandgren, and graduate
research assistant Anders Imboden. Funding was provided by the ITS Institute.

The UPA program, which infused $1.1 billion into transportation-related projects in five cities
nationwide, is aimed at reducing traffic congestion in major urban areas using transit,
technology, tolling, and telecommuting strategies. In the Twin Cities, the program includes 24

individual projects centered on improving traffic flow on the I-35W corridor between Minneapolis and the city’s southern suburbs. Projects
include adding MnPASS dynamic toll lanes to I-35W, installing variable message signs along the roadway to communicate context-appropriate
instructions to drivers, and equipping buses with a driver-assist system developed at the University of Minnesota’s Intelligent Vehicles
Laboratory. Initial implementation of UPA projects began in summer 2008, with the first set of components deployed in early fall 2009.

According to the researchers, partnerships formed between the Minnesota Department of Transportation, the Metropolitan Council, Metro
Transit, and other area agencies were crucial components of the program’s success. The diverse group of partners emphasized communication
and collaboration across state, regional, and local agencies. The researchers also noted the value of including city- and county-level
stakeholders affected by UPA projects in the decision-making process.

Earlier collaborative work, specifically in the area of intelligent transportation systems, also played a significant role in UPA program
implementation. For example, the completion of the MnPASS project on I-394 was an important precedent that helped to minimize potential
conflicts surrounding the UPA’s congestion pricing projects. The prospect of extending MnPASS transponder technology drove support for the
UPA program, as did the opportunity to implement new technology.

The tight timeline for planning and implementing UPA projects also contributed to the program’s success by forcing partners to come to
consensus. Participating agencies had to agree on fairly specific solutions for the problem of traffic congestion and work together to develop an
integrated strategy. Neutral organizations and individuals that facilitated interactions between stakeholders were central to this collaborative
process.

The relationships created and improved through UPA-related efforts will likely outlast the projects themselves, the researchers said. Whether or
not the program achieves all of its desired goals, the researchers believe the lessons learned will be valuable as Minnesota addresses other
transportation challenges in the future.

The Urban Partnership Agreement: A Comparative Study of Technology and Collaboration in Transportation Policy Implementation (CTS 11-07)
is available on the ITS Institute website.

Researchers develop new framework for measuring transportation affordability



Transportation affordability is about more than the amount of money people spend on travel, according to a recent study by University of
Minnesota researchers. Traditional affordability measurement methods consider the share of a household’s income used to purchase
transportation services but often fail to account for people’s time as a cost. They also ignore the variation in needs and available resources
among diverse populations in different locations.  

Yingling Fan, assistant professor at the Humphrey School of Public Affairs, and graduate student Arthur Huang have developed a context-
sensitive transportation affordability framework that considers how a variety of elements influence affordability. The goal of the new framework
is to provide a foundation for transportation policymaking by asking how affordable transportation options are, for whom, and in what settings.
The study was sponsored by the Center for Transportation Studies.

Fan and Huang defined transportation affordability as a household’s capacity to pay monetary and time-based transportation costs without
incurring financial difficulties and time pressures. The researchers’ new framework differentiates population groups based on sociodemographics,
the built environment, and the policy environment to determine transportation affordability.

Sociodemographic factors, such as income and family structure, affect a household’s ability to purchase transportation services. These factors
also contribute to a person or family’s need for transportation and the time they have available to find and use transportation services. The built
environment, including urban design and land use, influences travel distance, mode choice, and trip frequency in a given area. Housing and
land-use policies also influence affordability, as does the availability of subsidized public transportation.

To demonstrate the need for a context-sensitive framework, the researchers conducted a case study of the Twin Cities. Findings included wide
variations in transit accessibility to jobs and food shopping destinations depending on location. For example, the study found that residents of
north Minneapolis have lower access to job and food shopping opportunities than residents of south Minneapolis. Low-income populations in
north Minneapolis are therefore more likely to be affected by transportation affordability issues than low-income residents of south Minneapolis,
all else being equal. The researchers also found significant variations in time and money availability in households with different family
structures. For instance, married dual-worker households had high income but low time on average, while single working parent households had
low income and low time availabilities.

Based on study results, Fan and Huang suggested the need for a multimodal transportation solution to improve affordability among all groups in
all locations. The researchers specifically emphasized the need to reduce automobile dependence through transportation policies and long-term
changes in the built environment. In the short term, the researchers said that providing financial subsidies for car access among disadvantaged
populations could improve both transportation affordability and social welfare.

A final report on the project, How Affordable is Transportation? A Context-Sensitive Framework (CTS 11-12), is available on the CTS website.

Intelligent Transportation Systems
SMART-Signal installed in California, new Minnesota sites
The SMART-Signal system, developed by civil engineering associate professor Henry Liu to improve traffic management on urban arterials, was
recently implemented in Pasadena, California—the first installation of the system outside of Minnesota. The Minnesota Department of
Transportation (MnDOT) also expects to equip nearly 100 additional intersections with the system later this year as part of a large-scale
implementation project.

SMART-Signal (Systematic Monitoring of Arterial Road Traffic Signals) simultaneously collects event-based high-resolution traffic data from
multiple intersections and generates real-time arterial performance measures, including queue length and travel time. System equipment is
installed directly in signal controller cabinets.

Liu began work on the SMART-Signal system in 2006, and it has been installed at 20 intersections on three major arterial corridors in Minnesota.
Liu’s team has included graduate students Wenteng Ma, Xinkai Wu, Heng Hu, Jie Sun, Saif Jabari, and Jeff Zheng. Funding and in-kind
support for the SMART-Signal system has been provided by MnDOT, the ITS Institute, the Minnesota Local Road Research Board, Hennepin
County, and the National Cooperative Highway Research Program.

The system was installed at six intersections on Orange Grove Boulevard in Pasadena, California, between March and April 2011. It began
collecting traffic data in May. The installation occurred after Pasadena DOT director Fred Dock contacted Liu in 2009. According to Liu, Dock
became interested in implementing a demonstration of the SMART-Signal system after reading the initial project report.

After deciding that Liu’s team was located too far away to be directly responsible for the system’s installation, the University of Minnesota
contracted with California-based technology company Iteris, Inc. Liu and his team provided system calibration and initial data monitoring, but
Iteris completed the installation. Beginning in September 2011, Iteris and the City of Pasadena will be responsible for complete operations, and
the U of M team will no longer maintain the system at the California sites.

According to Liu, the system is already performing well. Depending on the results at the initial six intersections, the city may be interested in
implementing the system in more areas, he said.

Expanded implementation of the SMART-Signal system in Minnesota is also expected later this year. Plans for late 2011 include installing the
system at 92 additional intersections on Minnesota arterials, including State Highways 7, 55, and 65. “This will be the first time such a large-
scale real-time performance monitoring system has been implemented on urban arterials in the U.S., maybe even the first in the world,” Liu
said.

This large-scale implementation will provide the research team with more detailed traffic data on urban arterials than has ever been available,
which could lead to even more in-depth research, Liu explained. “The fundamental issues of traffic flow can be reinvestigated,” he said. “This
data may allow us to confirm the old traffic model or construct a new one.”

For more information on the SMART-Signal system, visit the ITS Institute website.

Ramp metering: New methods to reduce wait times and congestion
As part of the Minnesota Department of Transportation’s ongoing efforts to improve freeway efficiency and safety, researchers at the University
of Minnesota have been working to improve the responsiveness of ramp meters.
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In a study funded by the ITS Institute, civil engineering researchers Nikolas Geroliminis, Panos Michalopoulos,
and Anupam Srivistava developed a new algorithm to address the limitations and enhance the performance of the
current Twin Cities ramp metering strategy.

Based on recent findings that ramp-metering strategies regulated by traffic flow are inefficient, the research team
developed a new approach that focuses instead on traffic density. Strategies dependent on traffic flow can lead to
system overloads when the flow becomes irregular, such as at bottlenecks. The goal of the new algorithm is to keep
the traffic density levels steady, constraining ramp delays yet preventing the mainline from slowing down or becoming
congested.

The research team based the new algorithm on a freeway system divided into dynamic zones—the metering rate in
one zone is chosen independently of conditions in other zones. This density-based strategy takes advantage of the
stabilizing effects of “critical occupancy,” when the number of vehicles on the freeway is at an optimal mass, resulting
in no interruptions in movement.

The effectiveness of this new control strategy was assessed by comparing it with the current stratified zone-metering
version through AIMSUN microscopic simulations of Highway 169. The results show a reduction in overall ramp delay for the peak period by
nearly 30 percent, and a reduction in total system delay by 8 percent. Overall, the researchers found that the new algorithm succeeded in
delaying system breakdown, accelerating system recovery after breakdown, and improving freeway and ramp performances through improved
speeds and throughputs and reduced delays and stoppages.

The new strategy is ready for further performance comparison and field implementation studies.

A final report on the project, Development of the Next Generation Stratified Ramp Metering Algorithm Based on Freeway Density (CTS 11-05), is
available on the ITS Institute website.

Transit,  Bicycling, and Walking
Study uses infrared sensors to count bicyclists, pedestrians on Minneapolis trails

In an effort to provide transportation decision makers with more information on nonmotorized transportation
facilities, a team of researchers from the Humphrey School of Public Affairs is conducting a study on the use of
bicycle and pedestrian trails in the City of Minneapolis. Using infrared counters, the team is collecting data on
when and how often these trails are used.

The ITS Institute-funded project is led by Greg Lindsey, professor and interim dean of the Humphrey School.
Lindsey and his team are using the data they collect to develop more sophisticated models for estimating
nonmotorized traffic on Minneapolis streets, sidewalks, and trails. Their models are helping policymakers and
planners make better decisions about how, when, and where to invest in nonmotorized infrastructure.

The team installed seven infrared devices in Minneapolis from June to December 2010: three on the Midtown
Greenway, two at Lake Calhoun, two at Lake Nokomis, and one at Wirth Park. When a passing cyclist or
pedestrian breaks the infrared beam spanning the trail, the event is registered on an electronic counter.
According to Lindsey, this is an unobtrusive way to measure how many people are using a given trail and at
what times of the day traffic levels are highest.

The three infrared sensors on the Midtown Greenway are positioned near Minneapolis Department of Public
Works bike counters, which are magnetic devices in the trail that register an event when a bike travels over
them. Placing both types of counters at the same locations has allowed the research team to test and compare
the two measurement technologies.

Each type of counter has limitations, according to Lindsey. Magnetic devices will not register pedestrians because the detectors are not designed
to detect the small amount of metal typically on a person, while infrared sensors systematically undercount because they cannot detect if two or
more people are traveling side by side. To account for the infrared sensor error, the research team used field observations to develop equations
that adjust the data. 

Data collection is planned to continue indefinitely at all seven locations, Lindsey said. As more data are collected, the researchers hope to gain a
clearer understanding of how variables like weather and time-of-day affect trail use. Additional data will also help researchers examine how the
use of trails and bike lanes varies depending on the presence of nearby employment opportunities or the land-use mix in a given area. This
information could help decision makers invest in infrastructure where it will be most heavily used.

The data collected by the sensors may also affect trail management in the short term, Lindsey said, citing traffic control changes on the Midtown
Greenway as one example. When the trail was developed, there were stop signs on the trail, and vehicles on the streets intersecting the trail
had the right-of-way. When traffic counts revealed that non-motorized traffic on the trail exceeded auto traffic on the cross streets, some of the
stop signs were reversed. Trail users were given the right-of-way at certain intersections, and vehicles on the cross streets had to stop.

Ultimately, the new models of nonmotorized traffic will provide transportation planners with tools to make more informed choices about
investing in new bicycle and pedestrian facilities and reduce the amount of customized work needed for individual projects. “Traffic counts are a
basic building block for decision making,” Lindsey said. “They provide evidence to make transportation decisions rationally.”
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