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Presenter
Presentation Notes
Today I’m going to present some unique work we did for the Wisconsin DOT last spring to assist them in planning for expanded park and ride or park and pool lots in Southern and Southwestern Wisconsin.
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This is a project in which PB was a subconsultant to TransMart, with the ultimate client being the Wisconsin DOT.  They wanted information to help them plan for park and ride and park and pool locations throughout southwestern Wisconsin, and our role was to provide some idea of the potential demand
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This is the study area.  As you can see, it’s quite large and includes the Madison area, as well as other sub-regional centers and some major employers outside of the Madison area.
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The next two slides describe our overall modeling approach, which was done from the ground up (not using the statewide model) and in a TransCAD environment.  I’ll add that Mary Lupa, my co-worker based in Chicago, did much of the groundwork for the model.  Our first step was to create a highway network and associated zone system that we could use to generate travel times and distances at a reasonable level of precision.  We used zip codes for our “Zones”.    Next, we added dummy zones to represent potential parking locations throughout the study area.  In this way we could generate travel times and distance to and from and lot locations to all actual zones.  With this information, we could then create time and distance skims.  For each park and ride lot, we also identified logical employer areas that might be served by that lot.  In most cases this was towards a city or major employer in one direction, but for some locations the lot could serve travelers in more than one direction.
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Now we had to couple demand with this network.  For this, we used three sources.  First, a Madison-oriented survey provided zip codes of employees at State, University and Medical institutions in Madison, these were the largest employers.  Secondly, we used LEHD worker flows across the entire area and finally, a separate survey of major employers throughout the study area was used to identify home and work locations.  In each case, a worker flow matrix in P/A format was developed.
The skims and trips were imported into a spreadsheet.  This allowed us to test a series of lot locations without having to re-skim the model each time.  It also allowed for voluminous documentation of each lot’s markets.  In this spreadsheet, a binomial choice model was developed to determine the split between carpool users and those driving directly to work.
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There are a total of 15,621 links, including centroid connectors, built from highway layer in TransCAD.  They include Interstates, US highways and State Highways.
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There are a total of 979 Zones, not including the PNR dummy zones
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As I mentioned, the model really resides on a spreadsheet that contains all the skims and demand needed for any lot location.  The user selects a lot zone, the employer shed for that lot in terms of attraction zones, and hits “recalculate”.  For an 8-processor computer, each site took about 6-8 minutes, and we tested 120 lot locations for each of the trip databases.  The results show relative demand, market potential and market share for each site for each trip table type.


NR Sie Model Assumptions

ntified by the client were used. 120

oded into the network with some
_ o | 1 due to network scale. One mile

ifferwas used.

ree PNR types were used, per the DOT

formal Park and Ride

‘oposed PNR

npool

ing to limit diversion routes and irrational

paths.
Carpool <= 1.3*Non-Carpool

and
Drive to PNP/PNR lot < Non-Carpool



Presenter
Presentation Notes
Several assumptions were included in the model.  We were given a list of potential lots.  If two potential lots were within 1 mile of each other, they were merged.  We classified the lots as informal PNR, proposed PNR and vanpool lots.  About a dozen existing lots in the Madison area were also included.   We did screen trips so that the total time using carpool was not longer than 30% more than the direct route for each OD pair considered.  Also, the access time to the lot could not exceed the overall non-carpool time.


Nodel Formulation

CPShare

-Car_po



Presenter
Presentation Notes
Here is the general logit formula used – a simple binary choice model
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The utility expressions are a bit more involved.  For a direct trip with auto, we included in-vehicle time, fuel cost and parking cost, if it existed.  For carpool users, the utility terms treated the access to the lot in a similar manner with time and cost.  For the carpool portion, we allowed a discount on time and cost.  Parking cost at the lot, or transit fare if available, was also included in cost terms  the carpool cost and ivt factors used were 0.5 – an asserted value that assumes a sharing of driving costs, and less stress to passengers in the shared ride portion.
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Other model parameters were also asserted, and include a standard work-based in-vehicle time coefficient,  a value of time that is related to the regional average income, a fuel price approximated at the time and a fleet MPG from industry sources nationwide.  All of these parameters can be adjusted by the user, but should be kept constant for any one round of analysis so that we can make an “apples to apples” comparison of the parking sites.
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PLOT ALL CANDIDATE SITES BY COUNTY: In this slide, each of the 16 counties in the PNR study and all PNR are shown, color coded by county.
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PLOT PNR TYPE:   In this slide, each of the three PNR types is plotted, using 120 candidate locations, color coded by type.  


Major Employer Demand
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PLOT BY RANKING USING THE LARGE EMPLOYER ZIPCODE ORIGINS AND DESTINATIONS:   In this slide 120 potential sites are plotted with colors denoting their relative performance.   
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PLOT BY RANKING USING THE MADISON-CENTRIC  ZIPCODE ORIGINS AND DESTINATIONS:   In this slide 120 potential locations are plotted with colors denoting their relative performance.  The PNR lots showing the highest demand are near Madison.
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PLOT BY RANKING  USING THE LEHD WORKER DATA BY ZIP CODE:   In this slide 120 potential sites are plotted with colors denoting their relative performance.  This ranking model run includes all employment in the expanded zip code geography, and can be said to represent the “universe” of demand.



Top Three PNR Sites by County
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PLOT THE TOP THREE SITES BY COUNTY:   In this slide 46 potential PNR locations are plotted with each county receiving a location designated as (1) Best, (2) Second Best, and (3) Third Best.  
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In summary, we completed several key activities in response to the client’s needs, and help to inform them on the best locations for pnr and pnp sites.
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Limitations of the model include aggregation of employment to zip codes – in some cases the zip codes were so large that workers may not find it convenient to park and pool to the same employer.  We also recognize that there are a lot of other factors that influence this choice, scheduling, household structure, income and auto availability to name a few,  but we did not have access to these variables.  Finally, the model evaluates given lot locations, but does not independently or automatically choose optimum locations.
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The model is, however, very flexible in terms of adjustments to modeling assumptions, screening criteria and costs.  It can also be adapted to include other lot locations.  the output is very detailed and robust, and provides information on each origin and destination of the market and potential pnr/pnp users.  It is objective and consistent and relies solely on measurable factors that go into a trip.  And the use of three independent worker flows means that we can test any lot’s performance against a range of demand assumptions.
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In summary, we were able to use this ranking model to help the Wisconsin DOT plan for an expanded pnr/pnp services in SW Wisconsin.  We recommended relying on the LEHD worker flows for most of the analysis since it was the most comprehensive database we had.  And, we suggested other corridors that this tool could be used for specifically, maybe supported by further surveys of the household to employer flows in that area.
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Thank you for your attention.  That’s my presentation, and I’d be happy to field any questions you may have!
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