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Brief Description of
Research Project:

The purpose of this research was to develop new models of downtown
rush-hour traffic congestion that account for traffic jams, with the goal of
developing a numerical solution for the “bathtub model” of rush-hour
traffic dynamics. During the tenure of this NCST graduate fellowship,
Joshua Buli and Economics Professor Richard Arnott were able to
construct a numerical method that provides a numerical solution to the
bathtub model.
Additionally, Joshua was able to work on pure mathematical research in
his home department of Mathematics, under the supervision of his
dissertation advisor Dr. Yulong Xing. They were able to complete
numerical work on a fluid dynamics problem with the couple BBM
equations. They constructed a discontinuous Galerkin method for the
system and submitted a paper on the submit.
This NCST award provided the crucially important time to conduct the
research described above and complete three associated papers. All
three papers will be beneficial to the research work that Joshua will be
doing for his final dissertation project. In that project, he will use the
discontinuous Galerkin method framework to look at developing a
computationally efficient method to numerically solve macroscopic traffic
flow problems on large networks. The dissertation will combine elements
of the three papers that were completed during the NCST graduate
fellowship award period.
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