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ABSTRACT

We introduce microscopic and macroscopic stochastic traffic models including traffic accidents. The
microscopic model is based on a Follow-the-Leader approach with ordinary differential equations
whereas the macroscopic model is described by a scalar conservation law with space dependent flux
function.

Accidents are introduced as a stochastic disturbance of the deterministic evolution of the traffic
models and are directly linked to the traffic situation. Specifically, we focus on two types of
accidents: First, we consider accidents due to high traffic flux which correspond to the idea that
accidents are more likely having both, a high density and high velocity of the vehicle. Second, we
investigate rear-end collisions which for example can be observed at tailbacks.

In contrast to other accident models, we consider a framework in which the traffic situation and
accidents are connected in a bi-directional relation. On the one hand, accidents influence the
traffic flow by adjusting the velocity function in the microscopic model and the flux function in the
macroscopic model. On the other hand, the probability measures modeling the accident times and
accident positions depend on the current traffic situation.

Concentrating on a microscopic submodel in which the stochastic influences are governed by the
macroscopic model and based on a Lax-Friedrichs discretization, convergence of the microscopic
model to the macroscopic model is shown.

Numerical simulations are presented to compare the above models and show their convergence
behaviour. Additionaly, data from a German highway is used to validate the accident models.
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