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Introduction

Methods of Analysis

• The effective treatment of crashes and the
transportation safety is a major concern to societies.

proactive

• Much research that utilized real-time collected traffic and
weather data in freeways has been carried out recently.
• Alternative modeling techniques should also be considered.

•

Non-linear relationships
investigated.
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• The core analysis of this study is the catastrophe theory.
• Catastrophe theory examines the qualitative changes in the
behavior of systems when the control factors that influence their
behavioral state face smooth and gradual changes. It assumes
the existence of a dynamic system.
• It explains the sudden transition between the system states.

also

Objectives

• Results with the cusp models will reveal potential non-linearity in
the system.
Results

• The main objective is to propose cusp catastrophe models for
modeling crash frequency.
• The dependent variable is the total crashes per segment.
• Cusp catastrophe models are applied.
• The potential existence of non-linearity in the system is
examined.
• Real-time traffic and weather data from a major motorway
arterials in Athens, Greece are considered.
• Cusp models are compared with traditional negative binomial
models.
• The findings of the study are expected to extend previous
research and add to current knowledge.
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0.009
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Conclusions
• Evidence that road safety in urban freeways could be treated as
nonlinear dynamic system. It may be implied that the dynamic
change in urban road safety levels expressed by crash numbers
is likely to be nonlinear in nature.
• Results indicate the possible existence of a catastrophic
influence of medium-term changes in traffic flow on the system,
as sudden changes between different states of the system take
place.
• This theory could be seen as a useful tool for developing
indicators of a catastrophe.
• Findings do not strongly confirm the strong presence of a
dynamic system.
• Traditional models such as the negative binomial model are
proved equally capable of describing the underlying
phenomenon.
• Overall, one can conclude that in such cases the linearity of the
safety system is preserved.

