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Abstract :[Objective] This paper studies the high-order macroscopic hydrodynamic model with
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delay effect and the effect of density wave in traffic flow. [Methods]Using the relation of trans-
formation from microscopic model to macroscopic one, the high-order hydrodynamic traffic
model is derived. By the stability analysis and nonlinear analysis,the stability condition of the
high-order hydrodynamic traffic model is obtained and KdV-Burgers equation to depict density-
wave is derived. Using the upwind scheme performs the simulation to study the clustering
effect and the system’s stability for different delay time and density. [ Results] The derived
model is of the property of anisotropy. The stability condition is obtained under the action of a
small perturbation and KdV-Burgers equation to depict density-wave between metastable state
Numerical simulation results indicate that the

and free flow is derived by nonlinear analysis.

range of system’s unstable state was decreased
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under considering the delay effect model. [Con-
clusion)It is found that the macroscopic hydro-
dynamic model derived from considering the de-
lay effect can theoretically and numerically de-
cline clustering effect in traffic flow under the
one - dimensional periodic boundary condition.

Results indicate that the traffic congestion is
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better suppressed and the delay effect is conducive to the stability of traffic system.

Key words: optimal velocity model, macroscopic transformation, hydrodynamic model, continu-

um equation, KdV-Burgers equation,delay effect
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