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Presenter
Presentation Notes
Thank you, Vidya.  I am going to talk about a long term project that the state is starting, to develop a unified framework to forecast demand for managed lanes.  Managed lanes have become more common throughout the state and throughout the country.  There’s going to be a need to effectively test different managed lane strategies.  Right now in Florida we don’t have a unified modeling methodology for managed lanes.  This presentation proposes both a structure and a plan for evolving towards superior managed lane forecasting capabilities statewide.



Objectives 

Develop managed lane forecasting tools for use by 
MPOs and Districts in corridor and multi-modal planning 
studies 

Compatible with FSUTMS as it evolves 

Complement travel forecasting activities of Turnpike and 
other Express Toll Authorities – planning, design, 
investment 
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Presentation Notes
The main objective of this program is to develop a managed lane forecasting tool, or set of tools, that can be used by MPOs and Districts to study managed lane strategies in the course of their corridor and region-wide planning work.  As such, the models developed here are intended to be fully compatible with FSUTMS, both its current version, and future versions, as it evolves.These models are not intended for investment grade forecasting, nor are they intended to replace the travel demand forecasting activities that the Turnpike and Express Toll Authorities undertake to support the design of and investment in toll lanes in the State.  Instead, the tools are meant to complement these activities by giving MPOS and Districts ways to study managed lane performance as part of their own travel demand forecasting models.



Conceptual Requirements 

Flexible – Able to accommodate most or all “flavors” of 
managed lanes within a unified approach 

Behaviorally Sensitive – Includes variables that are 
important to selection and use of a managed lane 

Policy Sensitive – Has the ability to test different 
Managed Lane Policies (e.g., tolls, hours of operation, 
eligibility) 

Ease of use – Model implementation compatible with 
FSUTMS and a reasonable runtime 

Understandable – No “black boxes” 
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Before we get into the plan itself it is important to review what is required of a managed lane forecasting tool.  First of all, it needs to be flexible.  As we will see in a minute, there are many different types of strategies that fall under the umbrella of managed lanes, and ideally the proposed methodology should be able to address, if not all, at least the majority of them.  It should be sensitive to actual behavior.  We need to understand what variables actually influence the choice of a managed or toll lane, and how to make the model understand these effects.  It should also be sensitive to policy considerations.  Decision-makers may want to know how demand changes, and how the facility operations change, depending on the cost of the tolls, the types of users eligible to use the facility, the hours of operation, and perhaps even the impact of toll credit programs.  It should be easy to use.  The model should be compatible with the current FSUTMS structure, based on inputs that are readily available or reasonably obtainable, and run fast enough to be relevant for detailed analysis of multiple strategies in a reasonable amount of time.  It should be transparent too – no black boxes.  Those using the models must be able to understand what it does, and it turn be able to explain it to planners and decision-makers who rely on the forecasts to advance their projects.



Managed Lane “Flavors” 

HOV -  only 

Express Lanes 

Truck Only 

Reversible lanes 

HOT – SOV pay 

Dynamic Tolling 

Open Road Tolling 

Dedicated Facilities 

Pre-pay and/or Pay per use 
(toll booths) 

ITS Solutions (Traffic 
calming, speed advisories, 
incident management) 
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There are many different types of road strategies that fall under the umbrella of managed lanes.  At one end there are facilities that may not be tolled at all, such as HOV lanes, truck lanes or reversible lanes, or express lanes where acce  ss and egress opportunities are less frequent than for a typical freeway.  Then there are many different toll policies that apply to what are commonly known as HOT lanes, depending on eligibility requirements, toll by user class, and the dynamic, time-of-day variation of tolls charged.  There are different methods used to collect the toll, from toll booths to open road tolling, pre-paid accounts or pay per use strategies, or indeed often times a combination of them.  Sometimes intelligent transportation system strategies aimed at managing traffic operations are also included as elements of a managed lane policy, though we all understand these types of strategies are difficult to model with static assignment methods.



Behavioral Variables 

Time savings 

Cost 

Trip characteristics (purpose, party size, etc.) 

Employment type (on-time requirements) 

Income/Value of time 

Time of day 

Person and household characteristics 

Situational effects 
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The model has to understand the factors that make people more likely to choose a toll lane over a free road or transit.  Time savings and cost are two obvious ones, and models these days understand this tradeoff.  But there are nuances, of course.  Does trip purpose matter?  It is intuitive to think that certain types of trips, such as work trips, are more time-sensitive, and therefore more willing to pay for tolls.  But the reality is that some work trips are more time-sensitive than others, depending on the type of job and occupation.  What about recreational trips?  Just because it’s fun, it doesn’t mean that there isn’t pressure to arrive on time, whether the pressure is external or self-motivated.  Income matters, of course, but the question is how does it relate to value of time or willingness to pay?  And then there are all sorts of situational effects that could be tied to observable factors like time of day, or family structure, but that often times are just random.



Managed Lane Policy Dimensions 

Eligibility – HOVs free?  Truck Use? 

Toll  schedule– Fixed or variable, dynamic or pre-set, 
max/min constraints, credits, re-investment? 

The end of toll booths? 

Objective:  Maximize revenue or Maintain level of 
service? 
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The forecasting tool needs to understand the policy levers.  These are the various aspects of facility operations that make up the managed lane strategies.  One key aspect is eligibility, who is allowed to use the facility, and how much do they pay?  Some managed lanes allow high-occupancy vehicles to use the facility for free, while others charge them a discounted toll.  Trucks may be entirely barred from entering the managed lanes, or they may be charged a premium toll.  Free-emission vehicles are sometimes allowed to use the lanes for free.  The toll policy can be fairly simple – everyone pays the same toll, or extraordinarily complex, with dynamic tolls that vary by time of day in response to demand, and subject to minimum and maximum tolls, with facility shut-downs at times of high demand.  What if transit users can accrue toll credits, which they can use for free access to the managed lanes?  Are we still considering toll booths?  And if so, then the model should understand differences in willingness to pay between traditional cash users vs pre-paid transponder users.  And finally, what’s the objective – to maximize revenue, or to maintain a minimum level of service?



Data Requirements 

Willingness to Pay – Measures of value of time, 
stratifications by income, trip purpose, household 
characteristics, and others 

Stated Preference and/or Revealed Preference Surveys 
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In order to implement a managed lanes tool, just like any model, we need data.  In particular, we need to understand willingness to pay, and how it varies as a function of income, trip purpose and other toll user characteristics.  Historically this type of information has been gathered with a combination of revealed preference and stated preference surveys.  The advantage of using local surveys, as opposed to willingness to pay curves borrowed from elsewhere, is that the model is based on local sensitivities and conditions. 



Implementation Platform 

Route Choice / Static Assignment 

Mode Choice 

Activity-Based Models 

Dynamic Traffic Assignment 

How does this meet the “ease of use” criteria? 

At what level is it compatible with FSUTMS? 

7 

Presenter
Presentation Notes
This model will be implemented within the framework of a regional travel forecasting model.  If you look around the country you’ll see that the toll/no-toll choice is sometimes modeled as part of the static assignment, sometimes modeled within the mode choice model, and sometimes both.  Is one of these approaches always better than the others, or does it depend on the managed lane project and local conditions?  With the state moving towards activity-based models then this begs the question of how best to take advantage of these types of models to improve the forecasting of managed lanes, and coordination between the various model advancement efforts.  Similarly with dynamic traffic assignment – what promise do these models hold, and how soon can it be practically realized, statewide?  And as we discuss all of these potential enhancements, we come back to two of our over-arching requirements – how to ensure that the model meets the ease of use criteria, and how to maintain compatibility with FSUTMS?



Managed Lane Modeling Development 
Phase I Phase II Phase III 

Type Route choice Mode & route choice Mode & route choice 
(with second order effects) 

Model Type Trip-based, static 
assignment 

Trip-based, static 
assignment 

Activity-based & 
static assignment,  

and/or DTA 
Features Dynamic toll 

estimation,  
willingness to pay 
curve, toll policy 

Feedback of toll LOS 
skims to mode 

choice, sensitive to 
multi-modal shifts 

Detailed household 
and person attributes 

for toll choice  

Uses LRTP & corridor 
planning 

Multi-modal corridor 
evaluation 

Policy sensitivity 
testing 

Data 
Requirements 

SP/RP survey for 
WTP curve or 

logit estimation 

SP+RP survey for 
mode choice 
estimation 

SP+RP survey for 
mode choice 
estimation 

Availability Summer, 2012 2013 2014-2015 
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With all these considerations in mind, we developed a plan for developing a managed lane toolbox.  The plan consists of three phases, with each phase offering additional functionality for appropriate application by MPOs, rather than replacing the previous set of tools.  In Phase I we are implementing a static assignment based tool, compatible with the FSUTMS assignment model.  It features dynamic toll estimation, willingness to pay curves and sensitivity to various toll policies.  We expect to be able to use the stated-preference and revealed-preference data that has been collected in the state over the past 15 years or so.  This tool is expected to be available by mid-year.  This application has already been developed, in Cube scripts, and we believed it is ready to go with some modifications to make it compatible with FSUTMS.  In Phase II the toll effects will be extended to the mode choice level, also within the framework of a trip-based, static assignment model.  The value added in this phase is the ability to forecast occupancy level shifts and mode shifts, and a more comprehensive representation of the utility of a toll facility than is possible in the static, route choice model.  The data requirements are the same as those for Phase I.  We expect that this tool will be available sometime next year.  Finally, Phase III consists of implementing managed lane – type sensitivities within an activity-based and/or dynamic traffic assignment framework.  The value added here is two-fold – one is to take advantage of the detailed person and household attributes available in an ABM to better represent the factors that affect the choice of managed lanes, and second to make use of the more detailed output to better understand how the facility performs, winners and losers, impacts on other modes, etc. AB models have been used extensively to support road pricing projects, though region-wide DTA implementations coupled with AB models are still in the research phase.  Phase III is a long term effort, with several details still to be worked out, expected to take place over the next 2 to 3 years.



Questions and Discussion 
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