Simulation-optimization framework to evaluate a sustainable first mile transit access program
using shared mobility A
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Research Question

» Background

e Land use context and dominant culture in suburban areas contradict
with the long-term cost-effective operation of public transit.
Commuting by private cars also causes externalities such as trattfic
congestion and emission.

e Access to existing limited transit stations by walk/bike is ditticult due
to the distance from residential areas, exposure to weather and
discomfort.

e Park-and-ride mode can be a temporary solution, however it is
expensive and ineftficient over time

» Research Questions

e What is the potential of ride sharing services to fill the first mile
transit access gap tor BART?

e How many trips might be shifted from SOVs and what are the
possible impacts?

Results

Methods and Data

e Analyze the mode and destination choice models of the MTC-ABM to
identity the important factors impacting mode choice decisions.

* Modity the BART’s utility function based on research findings.

e Implement the model for best case scenario and identity the potential
market for ridesharing first/last mile transit access.

e Develop continuous approximation models to explicitly solve facility
location problem tfor pick-up decisions.

e Simulate the scenarios and evaluate the results using MATSIM
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Walk Time (Minute) Wait Time (Minute) Drive Time (Minute)
Pool case [1me: Change from Cost: Change from Generalized Cost:
Base Case Base Case Change from Base
-
Case
Trips Gain% 1% 68% 26%
Average 4 (min) $7 $5
Total 8 (min) §$4.943 $1.426

Conclusion

BART AM work trips increases by 8% (a total of 72,404 trips)

From the 5,792 new BART trips, 1,077 switched from drive-alone mode
Increases in travel delay by almost all the trips is a serious operational issue
About 74% of trips exhibit an increase in the generalized cost (considering the
value of time of different income group levels)

Increases in travel delay by almost all the trips seems to be a serious operational
issue for encouraging demand to this mode
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