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Abstract

A simple graph-based model of urban traffic is proposed to discuss macroscopic behavior,
and its stability and macroscopic fundamental diagram (MFD) are studied analytically and
numerically. Using linear stability analysis, it is shown that only one jammed street makes our
system unstable unless fundamental diagram of each street is strongly asymmetric. Moreover,
MFDs in our model system are investigated analytically for simple networks and numerically

for grid networks. It is found that MFDs in our system are discontinous. Transition point of

MFD is also discussed in terms of mean-field analysis.
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