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Abstract

This paper investigates the shadow wave solution for the Chaplygin gas Aw-Rascle traffic flow model
with a time-dependent source term. Due to the time dependence of the source term, the system loses
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self-similarity and the wave structure becomes more complex than in the homogeneous and con-
stant-coefficient source cases, which poses new challenges for the applicability of the shadow wave
method. In this work, we construct the overcompressive shadow wave solution for this model, es-
tablish its weak uniqueness under the overcompressibility condition, and prove that this solution
converges to the delta-shock wave solution of the system itself in the distributional sense. The re-
sults provide a theoretical foundation for the formation of singular waves in traffic flows under
time-dependent source terms, and also extend the applicability of the shadow wave method to non-
homogeneous hyperbolic conservation law systems.
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Figure 1. Convergence of the shadow wave solution to the delta-shock solution
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