Comprehensive Discussion of the
Potential of Using System Dynamics In
Modeling and Forecasting Road Safety:.
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System Dynamics is a methodology that can be used to model
complex systems, such as road traffic, and simulate their
behavior over time.

System dynamics models can be used to understand the
relationships between the different factors that contribute to
road accidents, such as driver behavior, road infrastructure, and , , , , ,
Ways in which system dynamics can be used in modeling and

hicle safety.
vehicle safety, forecasting road safety:

Identifying causes of road accidents: Policymakers and
researchers can understand factors contributing to road
accidents and develop strategies to prevent them.

Modeling the transportation system: latent risks can be

Haddon Matrix:
addo atrix identified, so policymakers and researchers can develop a

Pros: It provides a comprehensive tframework for identifying

. . . "Safe Systems" approach to road safety.
and addressing factors that contribute to road accidents. Y PP y

Cons: It may not be suitable for all types of accidents Improving decision-making: System dynamics can help

Interactive Highway Safety Design Model (IHSDM):

Pros: It provides a detailed evaluation of highway designs and
can identify potential safety issues.

improve decision-making by basing it on system analysis and
analyzing past behavioral events in a modeling structure.

Forecasting policy impacts: System dynamics can be used

to model the installation and usage of autonomous vehicle
Cons: 1t requires a significant amount of data and expertise to

use effectively.

Safety Performance Functions (SPFs): Forecast the 1impact of different road safety
interventions. System dynamics models can be used to

technologies and forecast their policy impacts.

Pros: They provide a statistical basis for predicting the safety

performance Of roadway Segments and iﬂt@fS@CtiOﬂS. fOl'CCﬂSt the impaCt Of differeﬁt rOad Safety iﬂterveﬂti()ﬂs on

the number of road accidents. This can help to identity the

Cons: ' They may not account for all relevant factors. _ _ , ,
most effective and cost-efficient interventions.

Microscopic Traffic Simulation Models:

Pros: They provide a detailed evaluation of tratfic control
strategies and can identify potential safety issues.

Cons: They require a significant amount of data and expertise System dynamics models can be a valuable tool for forecasting road

to use effectively.
Artificial Intelligence (Al):

Pros: It can analyze real-time data to make quick and informed

satety because they can take into account the complex relationships
between the different factors that contribute to road accidents.

However, it is important to note that system dynamics models are

decisions and can optimize traffic flow and reduce congestion. only as good as the data that they are based on. It is therefore

Cons: It raises ethical and legal challenges. important to use high-quality data when developing and using system

dynamics models to forecast road safety.
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