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FRAMEWORK AND GUIDELINES FOR THE DEVELOPMENT OF A TWIN CITEIS MESO-DTA MODEL 

BACKGROUND 
The economic impact of traffic management grows each day. Well-designed and well-managed roadway systems reduce the 
cost of transporting goods, cut energy consumption, and save countless person-hours of driving time. More and more, 
transportation system operators are seeing the benefits of strengthening links between planning and operations. As new 
complicated Advanced Traffic and Demand Management Systems (ATDMS) are implemented, the more evident it gets that 
their influence reaches beyond the individual corridor they were designed for. A critical element in improving transportation 
decision-making and the effectiveness of transportation systems related to operations and planning is through the use of 
analysis tools. The federal government tl1rough the, now thi1ieen volumes long, Traffic Analysis Toolbox has illustrated the 
need and benefits from more sophisticated modeling traffic analysis tools. The latest volume "Guidebook on the Utilization of 
Dynamic Traffic Assignment in Modeling" stresses the importance of considering route choice in any project analysis. As the 
urban network increases in density the effects of incidents, construction zones, transportation demand management strategies, 
Integrated Corridor Management (TCM) strategies, Intelligent Transportation Systems (ITS), as well as capacity increasing 
strategies gets increasingly more difficult to understand and plan for. In the Twin Cities we have already realized the need for a 
Regional Travel Demand Model (RTDM) and there is no capacity increasing project that is not plam1ed without the help of a 
microscopic traffic model. These two are the two ends of the spectrum, macroscopic and microscopic (Micro). The 
macroscopic takes into account route choice but it understands only static traffic conditions. The microscopic emulates real 
conditions but would require a room sized computer to consider inter-corridor or regional effects, assuming you can find 
enough data to calibrate it. MnDOT, through need statement 330, has realized the need for a bridge between the two levels. 
This bridge is Mesoscopic traffic simulation with Dynamic Traffic Assignment (MesoDTA). There is also Micro with DTA but 
it is currently technologically challenging and offered by only one product. Meso and DTA are· new concepts and there are a 
number of commercial applications that claim to offer such functionality. Unfortunately there are no two of them that follow 
the same modeling methodology. Also there is the question on how MesoDT A fits with current practice. This project proposes 
to deal with these unknowns, explore and, when possible, validate the available choices, and develop a framework for the 
adoption ofMesoDTA in Twin Cities metro planning and operation practices. 

OBJECTIVE 
The benefits from this research will come through the developed framework for constructing one or more MesoDTA models 
for transportation planning and operations. The users of this framework will be MnDOT and Metropolitan Council planners. 
The implementation is immediate starting from the selection of the most appropriate application, and the interface with existing 
tools like the RTDM. In the case where one large model is the preferred alternative, the institutional framework for supporting 
such a model will also be produced through this project. The users of the model will be all stakeholders involved in large scale 
projects in the Twin Cities metropolitan area. 

SCOPE 
The proposed project has strong foundations in a series of completed and ongoing projects as well as established relationships 
between the research team and modeling teams in MnDOT, Metro Council, and consultants. Specifically, the University's PI 
was the main contributor on the "Twin Cities Metro-wide Traffic Micro-simulation Feasibility Investigation" project that 
explored the state-of-the-mi in simulation models and developed the general steps needed to develop a metro wide simulation 
model as well as a description of its use and maintenance (Hourdos et al., 2008). Further, as proof-of-concept and under the 
umbrella of the bigger Access to Destinations program, the PI and his team at the Minnesota Traffic Observatory (MTO) 
developed a microscopic simulation model of the entire freeway and major highway system in the Twin Cities Metro (Hourdos 
et at., 2012). The PI has also used a real construction project, the TH-36 Full Closure, to conduct a Before/After evaluation of 
alternative traffic analysis tools (Hourdos, 201 0). Finally, the PI is currently leading an effort that developed and uses a Multi
Resolution Traffic Model (MRTM) to evaluate the impact of two LRT corridors (Hiawatha and CCLRT) on the transportation 
system. The MRTM developed with the potential to cover all current and planned LRT and BRT corridors in the Twin Cities 
Metropolitan area. The MRTM developed is a research product based on one of the established transportation analysis 
applications in the market and is focused on the aforementioned transit corridors. The choices made in the development ofthis 
MRTM may or may not be the right ones for the MesoDT A model MnDOT has expressed a need for. This project deals with 
the foundation of this decision. 
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There are two major questions that need to be answered by this project. What are the needs in regards to a MesoDTA model 
and what is the most appropriate commercial application that can suppmi them? The University, in close collaboration with the 
TL, will identify all state and local stakeholders involved in transportation modeling. A good start is anyone who has ever used 
or requested data from the RTDM maintai1ied by the Metro Council. Through a series of online questionnaires as well as 
personal interviews the modeling needs of all stakeholders will be identit1ed. Special focus will be given in past and current 
projects. These projects will offer firsthand evidence of the level of detail and extend needed by the MesoDTA model. Traffic 
operators experience during the construction of these projects will testify on the actual.extent of the impact these projects had. 
For example, as part of an ongoing project investigating I-35W MNPASS operations, we experienced and measured the impact 
on this corridor of the construction projects in TH-77 and TH-169. The latter, in a day, triplet the number of new MNPASS 
subscribers while the first caused the MnPASS lane to run under an $8 rate for a record duration during morning peak period. 
The question that will be asked is what would have been the right tool that would have predicted these actions by the road 
users? 

Having identified the needs, the University will approach the developers of commercial MesoDT A applications and try to 
understand how and how well their product can cover them. The answer to the second question is not only which application is 
the best but which one will also be able to interface with the already established models and tools developed for the region. The 
RTDM developed and maintained by the metro council is the product of more than one decade of development and refinement. 
Even the new, activity based, RTDM currently under development is built on the foundation of the old. For this reason, both 
the old and the new, are developed under the same commercial application (Cube Voyager by Citilabs). Any MesoDTA model 
developed in the region must be developed on an application that can interface with Cube Voyager. On the other end, MnDOT 
over the years has developed a library of micro-simulation models covering most of the Twin Cities freeway network. These 
models represent years of effort in development and calibration. lt would make sense to be able to utilize them in the 

. development of the MesoDT A model. This means that the selected application should also be able to interface with CORSIM, 
the selected by MnDOT micro-simulator. Most of the consultants in the region, when not required by MnDOT to use CORSIM 
they use VISSIM by PTV for their micro-simulation needs. Should the selected application be able to interface with that 
program? This is the tip ofthe iceberg. Other MesoDTA products like AIMSUN, Dynameq, DynusT, TransModeler have also 
been utilized in Twin Cities projects. Given that all these products are competing with each other, interfacing is not their first 
priority. This project will explore what is feasible and weigh it with the benetit from such interfaces. The MTO, for educational 
and research purposes, already maintains most of the aforementioned applications. This will allow the research team to directly 
test the developers' claims. What we do not have we will either borrow or seek information from actual users outside 
Minnesota. 

If the preferred choice is one metro wide model like the Twin Cities RTDM, the MesoDTA model will be a "living" model. 
The network constantly changes through construction projects and new traffic management strategies. In this case, this project 
will define the institutional structure, within MnDOT, that would need to be assembled to be the keepers of the model. The 
project will elaborate both on the cost of developing the MesoDTA as well as the cost for maintenance. We will also consider 
the alternative of the keepers be a private or public entity outside MnDOT. 

ASSISTANCE 
The University will require the assistance ofthe TL in assembling aT AP with representatives of the major stakeholder 
organization in the region. The University will depend on the TAP to identify and introduce the research team to people 
involved in simulation projects as well as locate the reports of past and current projects. 

WORK PLAN 

Task Descriptions 

Task 1: Review of other MesoDTA models 
There are a number of concluded and ongoing MesoDT A modeling projects. The University will review their structure, the 
development project stages, and when available the costs involved in the process. The University will seek and acquire reports 
from projects that described the modeling and upkeep framework development in these other cases. 
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Task 2: Identification of needs and requirements 
The University will identifY the needs of local stakeholders w both through direct communication as well as an analysis of past 
and ongoing projects utilizing traffic analysis tools. The result ofthis task will be a document describing the functional and 
data requirements for the MesoDTA model. 

Task 3: Explore the capabilities ofthe available commercial applications 
The needs and requirements defined in task 2 will be matched to revealed, when possible, or stated, by the developers, 
capabilities and features of commercially available products. The result of this task will be a matrix showing the level of fit 
each program achieves to local needs and realities. 

Task 4: Define the simulation framework for buiJding a MesoDTA model 
This task will include two TAP meetings one midway and one at the end. Based on the findings of the previous tasks two 
alternatives will be developed. The first alternative is to have one MesoDT A developed for each relevant project. The second 
alternative is to develop a metro-wide model to be used on all future projects. The case for each will be presented to the TAP 
and a decision will be reached. The remaining of this task will either define the required model building guidelines or will 
develop the roadmap for the development and calibration of one Twin Cities MesoDTA model. This task will be greatly 
influenced by local realities and available resources. The product of this task will be step-by-step description of the 
development stages on either case. 

A TAP meeting will be necessary before the end of this task, preferably by 4/30/2015 to guide a decision as to the development 
and maintenance of one metro-wide model or one model per project. 

Task 5: Determine the institutional framework required for model use and upkeep 
The University will explore the alternatives for the structure offhe team that will maintain the model(s) and support its (their) 
users. Structures inside and outside MnDOT will be considered. The product of this task will be a recommendation for the 
structure of the institutional framework along with the costs involved. 

Task 6: Compile Report, Technical Advisory Panel Review and Revisions 
The University will prepare a draft report, following MnDOT's publication guidelines, to document project activities, findings 
and recommendations. This report will need to be reviewed by the Technical Advisory Panel (TAP), updated by the 
University's Principal Investigator, and then approved by the Technical Liaison before this task is considered complete. 
Holding a TAP meeting to discuss the draft report and review comments is strongly encouraged. TAP members may be 
consulted for clarification or discussion of comments. 

Task 7: Final Published Report Completion 
During this task, the Approved Report will be processed by MnDOT's Contract Editors. The editors will review the document 
to ensure the document meets the publication standard. The University's Principal Investigator will then prepare the Final 
Report and submit it for publication through MnDOT's publishing process. 

Task Deliverables 

Task: Deliverable(s): 
1: A synthesis of current practice 

2: A repmi describing functional and data requirements 

3: A report describing the available software and their fit to local needs 
4: A report describing the steps for the development of the MesoDTA model 
5: A report on the proposed institutional framework 
6; A Draft Report and Final Report Approved for Publication 
7· . Final Published Report 
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PROJECT SCHEDULE 

Task Completion Dates 

Task: Draft Deliverable Due Date: Final Task Approval Date: 
1: January 31,2015 I February28, 2015 
2! Februar;y_ 28, 2015 March31, 2015 
3: May 31,2015 Julv 31, 2015 
4: May 31,2015 July 31,2015 
5: July 30, 2015 September 30, 2015 
6: October 31, 2015 January 31, 2016 
7: N/A March 30, 2016 

Task Durations 

2014 2015 2016 
Months: 1 2 3 4 5 6 7 8 9 10 11 12 13 i4 15 16 17 18 _!2_. 
Taskl X X X X X X I 
~·-~··~··----
Task2 X X X X X X 
Task3 X X X X X X X X X X X 
Task4 X f~ X X X X 

·-- -·- - --
TaskS X X X X 
Task 6 X X X X X 
Task7 I X X 

Key Milestones 

Key Milestones Target Date Description 
Decision regarding one or 4/30/2015 Based on recommendation from the TAP and the TL a decision will be 
many models reached as to the development and maintenance of one metro-wide model 

or one model per_project. 
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