EXECUTIVE SUMMARY - updated FEBRUARY 2019

BEYOND POLITICAL BOUNDARIES
MEGAREGION NETWORK MODELS

The scale of urban planning is now focusing on megaregions in addition
to metropolitan areas and states. The traffic assignment problem (TAP),
used to study traffic flow patterns on networks, is a crucial step in urban
planning. Megaregional networks transcend planning agency jurisdic-
tions, challenging current network models and computational resources.
This study aims to solve TAP on a megaregional scale by applying an al-
gorithm based on the decomposition approach for the static TAP (DSTAP)
that uses network decompositions based on network geography.

In the first part of this research, we compare two partitioning algorithms
for finding network partitions for megaregions by minimizing the num-
ber of subnetwork boundary nodes and the time required to solve DSTAP.
The flow-based spectral partitioning generates flow balanced subnet-
works which reduce the per iteration computation time and lead to faster
convergence compared to the agglomerative partitioning algorithm. In
the second part of this research, we propose a decomposition heuristic
for large scale networks, allowing parallelization of TAP.

The heuristic reduces the computational time for DSTAP by simplifying
interactions within the subnetwork. For the uncongested Texas network,
the proposed heuristic led to marginal 5% savings in computational time
than state-of-the-art TAP methods, while for the congested scenario, the
heuristic observed about 70% savings in computation time for the same
convergence level. However, the heuristic leads to a lower bound on the
relative gap value at termination (called heuristic gap) which ranges be-
tween 9E-3 and 5E-4 for the experiments conducted on the Texas state-
wide network.
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