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Introduction 



Durham Transportation Master Plan (TMP) Update  Purpose 



 







TMP is a strategic planning document to identify policies, programs and infrastructure improvements for Durham’s future transportation needs Addresses significant transportation and land use changes in the Region since the 2003 TMP Initiated in August 2014 Final TMP Report endorsed by Regional Council in December 2017
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Introduction 



Durham TMP Update (cont.)  Transportation Modelling 



Work on the TMP was broken down into four phases:







Modelling was a key component of Phase 2 work Population and employment forecasts developed for 2011 base year, 2021 and 2031, consistent with Regional Official Plan
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Introduction 



Durham Region Transportation Planning Model 



History  







DRTPM first developed in 2008-2009 as part of the Region’s Long Term Transit Strategy (LTTS) Current DRTPM based on LTTS model Major update of the model undertaken in 2014 by HDR in advance of TMP Update
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Introduction 



DRTPM (cont.) 



Structure 



Four-stage multi-modal urban transportation demand model



Source: Meyer & Miller, 2001



 



Uses EMME 4 software with model interface updated from Unix to Windows Includes auto and transit networks
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Introduction 



DRTPM (cont.) 



Model Coverage    







Based on 2006 GTA transportation zone system 1,960 internal zones in Durham, York, Peel, Toronto 35 external transportation zones in surrounding areas Durham has more refined zone network (725) based on GTA zones; developed in 2013 Separate zones for GO Rail and subway
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Introduction 



DRTPM (cont.) 



Calibration and Validation  



 







Criteria for matching model results with observed data Calibrated to 2011 Transportation Tomorrow Survey (TTS) and 2012 network conditions Validated to TTS origin-destination flows, 2011 Cordon Count data and 2012 MTO Travel Time Study data over key corridors Iterative process; adjustments to parameters required



Time Period  



AM and PM (3 hour) Peak Period models Unique road and transit networks for each period
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Using the Model for the Durham TMP 







DRTPM was a tool used in developing a new TMP for Durham that will shape how the Region will grow Model outputs were key technical elements in evaluating the TMP, along with public and stakeholder consultation.



Population and Employment



Road network assumptions



Transit network assumptions



𝑉𝑐𝑎𝑟 = 𝛽𝑐𝑜𝑠𝑡 𝑥𝑐𝑜𝑠𝑡−𝑐𝑎𝑟 + 𝛽𝑡𝑟𝑎𝑣𝑒𝑙 𝑡𝑖𝑚𝑒 𝑥𝑡𝑟𝑎𝑣𝑒𝑙 𝑡𝑖𝑚𝑒−𝑐𝑎𝑟 𝑃(𝑗|𝑖, 𝑐) = 𝑃(𝑐𝑎𝑟) =



𝑒 (𝑉𝑐𝑎𝑟 ) 𝑒 (𝑉𝑐𝑎𝑟 ) + 𝑒 (𝑉𝑡𝑟𝑎𝑛𝑠𝑖𝑡 )



𝑒 𝑋(𝑗|𝑖) 𝑋(𝑗′|𝑖) 𝑗′ 𝑒



𝑒 (𝑉𝑡𝑟𝑎𝑛𝑠𝑖𝑡 ) 𝑃(𝑡𝑟𝑎𝑛𝑠𝑖𝑡) = (𝑉 ) 𝑒 𝑐𝑎𝑟 + 𝑒 (𝑉𝑡𝑟𝑎𝑛𝑠𝑖𝑡 )



𝑃(𝑗|𝑖, 𝑐) =



𝑒 𝑋(𝑗|𝑖) 𝑋(𝑗′|𝑖) 𝑗′ 𝑒



HWJ = HWL * R24HW * PPFHW Applying Model Results for Strategic Transportation Planning: The Durham Transportation Master Plan
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Key Inputs 



Population and employment 







2021 and 2031 population and employment forecasts consistent with Regional Official Plan (meeting the targets of the Provincial Growth Plan) Total population and employment at traffic zone level provided by Durham Region Planning Division
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Key Inputs 



Population and employment (cont.) 



Trip making characteristics are highly related to demographic and socio-economic attributes such as:  



   







Age Driver’s licence status Availability of vehicle Employment status / student status Work at home status Occupation type



For the base year (in the Model development), TTS data was used to develop trip rates, mode choice and trip distribution based on the various attributes
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Key Inputs 



Population and employment (cont.)  



Demographic and socio-economic attributes needed for 2021 and 2031 Forecasts developed by Hemson Consulting, specialists in demographic and economic forecasting:     



Age structure forecast Propensity to hold a driver’s licence by age Propensity by age by zone to be employed full time, employed part time or unemployed Occupational propensities of employed residents Commuting activity between model area and external areas
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Key Inputs 



Road and Transit Network Assumptions  











Base year (2011/2012)  model development, calibration and validation Future Base (2031)  9-year Capital Road Program for roads and committed provincial highway and “First Wave” transit projects Future Enhanced (2031)  Development Charge Background Study network to 2028 and LTTS transit networks  Metrolinx Next Wave projects from The Big Move Through modelling and evaluation process, developed Preferred Network
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Key Inputs 



Road and Transit Networks (cont.) 2011 Road Network
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Key Inputs 



Road and Transit Networks (cont.)



2011 Transit Network



Applying Model Results for Strategic Transportation Planning: The Durham Transportation Master Plan



2031 Enhanced Transit Network



14



Model Outputs 



Increase in demand Travel Demand Growth Thousands



Auto



Transit



500 450 400 350 300 250 200 150 100 50 0



2011 AM



2031 Base AM



2011 PM



2031 Base PM
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Model Outputs 



Changes in travel patterns Trips Starting in Durham Region by Destination (AM Peak Period) Number of Trips (000'S)



400



Durham York



350 300



Durham Rest of Toronto



250 200



Durham Downtown Toronto



150 100



Within Durham



50 0 1986



1991



1996
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Model Outputs 



Changes in travel choices 2031 Base - Split of GO and DRT Transit Trips GO



2031 Enhanced - Split of GO and DRT Transit Trips



Local Transit



GO



8,000



8,000



7,000



7,000



6,000



6,000



5,000



5,000



4,000



4,000



3,000



3,000



2,000



2,000



1,000



1,000



Local Transit



0



0 Pickering



Ajax



Whitby



Oshawa
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Model Outputs 



Network Performance Metrics 



AM peak period 2011



2031 Base



2031 Enhanced



Total trips (auto + transit)



265,400



379,300



379,500



Auto trips



237,000



338,000



333,000



Transit trips



28,500



41,200



46,800



Transit share



10.7%



10.9%



12.3%



VHT change from 2011



-



52%



40%



VKT change from 2011



-



36%



37%



Metric
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Model Outputs 



Impacts on road networks 2031 Base - AM Peak HourHour EnhancedAMHour Peak Existing - AM Peak



Volume to capacity ratio > 0.90 Applying Model Results for Strategic Transportation Planning: The Durham Transportation Master Plan
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Developing the Preferred Network 



Analysis of specific projects 



Highway 401 



Environmental Assessments have identified improvements through Durham from Brock Road to Highway 35/115
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Developing the Preferred Network 



Analysis of specific projects 



GO Expansion to Bowmanville by 2024



Metrolinx Lakeshore East GO Expansion website Applying Model Results for Strategic Transportation Planning: The Durham Transportation Master Plan
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Developing the Preferred Networks 



Analysis of specific projects 



Missing Links in the Network Stevenson Road



Fifth Concession Road



Church Street



Williamson Drive



Water Street



Clements Road
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Developing the Preferred Networks 



Analysis of specific projects 



Beyond 2031 Beyond 2031 - AM Peak Hour
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Developing the Preferred Network 



Evaluate road and transit projects against objectives of TMP:     







Provide access to development Manage congestion Be cost-effective Address network gaps Support active transportation and transit



Engage and consult with public, stakeholders and technical agencies
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Preferred Transit Network
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Preferred Road Network
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Developing the Transportation Master Plan



Visioning Public Needs Analysis



Stakeholders
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Agencies



Evaluation
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The Recommended Plan 



Goals and Actions that address:       
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Land use and transportation Role of public transit Making walking and cycling practical and attractive Optimizing road infrastructure Promoting sustainable choices Improving goods movement Investing strategically
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Modelling Challenges
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Modelling Challenges – Durham TMP 



Enhancement/correction made to the modelling interface 







Resulted in model no longer being well calibrated in Durham, with under-representation of travel between Durham and downtown Toronto, and particularly GO Rail ridership between Durham and Union Station. Re-calibration exercise undertaken by HDR
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Modelling Challenges – Durham TMP 



Model does not account for all modes and combinations of modes  



Travel, especially transit, is complicated! Model does not accommodate auto access to “Premium bus” services. 







Carpooling to a commuter lot to take GO Bus (i.e. on Highway 407) is not possible in the model. Model assumes all access by other transit routes or walk.



Walking and cycling is considered in mode choice component of Model, but these trips are not assigned (cycling infrastructure is not part of the Model)
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Strengths and Weaknesses of Macro Models 



Macro models are intended to answer big-picture, regional-level transportation questions 



Volumes on individual road links, particularly minor arterials or collector roads, should not be considered accurate 







How centroids (trip sources/sinks) are connected to the network could greatly influence demand forecasts on a specific segment



Ridership on individual local transit routes should not be considered accurate 



Estimating demand for the transit is good at a network or corridor level, but ridership on individual local routes or segments is difficult to calibrate
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Strengths and Weaknesses of Macro Models 



Challenging to show significant changes in future mode share  



Model is based on existing characteristics and trends, and assumes that future behaviour will be the same Some trends can be incorporated into Model  







Young adults are obtaining driver’s licence later or not at all Population is aging



Other behaviours / reactions may be unknown 



Introduction of a “new” mode
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Strengths and Weaknesses of Macro Models 



Understanding a specific model’s limitations  



Model is developed on data and assumptions Many uncertainties and unknowns on how / when / why people travel in the future 



  



How will people’s attitudes toward commuting change? How will autonomous vehicle technology affect trip making? What will be the impact of shared travel modes? Will drones replace trucks for goods delivery?
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Developing a Macro Model for a TMP 



Many municipalities desire to develop a model for TMP or other strategic studies







Some considerations:    



Resources – staff to develop, maintain, update? Data – travel, counts, land use? Modes – auto, transit, cycling, trucks? Time periods – AM, PM, off-peak?
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Developing a Macro Model for a TMP 



Sources of travel data: 







Household travel surveys  In GGH, access to a rich set of travel data from Transportation Tomorrow Survey. Outside of GGH, few municipalities have existing information on trip making, trip purposes, origin-destinations and modes New sources of data becoming available – location data from mobile devices can tell us where people are coming from and going to (and Big Data means the why and the how could be inferred)
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Developing a Macro Model for a TMP 



Other data needs: 



Count data   







Traffic counts by vehicle type (car vs truck) or occupancy, if possible Transit passenger counts by route, boardings and alightings, if possible Other modes, as required



Forecasts for population and employment at an adequate level of detail 



 



Future demographic and socio-economic attributes? High / medium / low growth scenarios? Geographic scope?
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Thank you Chris Leitch, MCIP, RPP Regional Municipality of Durham



Suzette Shiu, P.Eng. IBI Group Applying Model Results for Strategic Transportation Planning: The Durham Transportation Master Plan
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