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Numerical Simulation of Traffic Flow in Inclement Weather Condition

ZHU Hui-bing
( Faculty of Architectural, Civil Engineering and Environment, Ningbo University, Ningbo 315211, China )

Abstract: Based on the NaSch model of traffic flow, a modified cellular automaton traffic model is proposed.
The model is attempted to reflect the characteristics of discreetness found in vehicle drivers under rain or snow
weather condition. In the modeling process, the special driving condition of wet, slippery road and poor visibility
are taken into account. The fundamental diagrams of traffic flow are obtained based on the numerical simulation,
in which different percentage of discreet drivers is sampled. It is found that the percentile value of discreet
drivers has effect on the traffic flow. By presenting the spatial-temporal profiles, the nonlinear properties of
traffic flow in the inclement weather condition are analyzed thoroughly. It can be noted that traffic jams occur
more frequently in rainy or snowy weather. It is in agreement with the actual traffic characteristics, so the
presented model can also partly describe the microscopic characteristics of traffic flow in the inclement
environment. The results demonstrate that the driver behavior has significant effect on the occurrence of traffic
congestion.

Key words: traffic model; cellular automaton; inclement weather condition; driving behavior; traffic congestion



