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Modeling and Simulation of Disaster 

Dynamics 

 



Introduction 

·Domino effect ·Cascading effect 
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How to model disaster spreading effect? 

·òAdd-upó is not enough 

·Direct impact & Indirect impact 

·Impact transfer & Amplification 

·Dynamic vulnerability/resilience 



Spreading Process 
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Conceptual Model 
·

Modified from Lubos Buzna et al.(2006)  

Direct hazard impact 

Recovery process 

Spreading impact 

(Indirect impact)  



A Real World Case Study 

·Why transportation? 

·Critical Infrastructure 

·Crucial for daily operation and emergency 

response 

·Direct and indirect losses due to disasters 

·Why rainfall? 

·Typical hazard in Southeast China 
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Precipitation and Freeway Traffic 



 
·Passenger Carsõ Travel Times 

 
 

 

 

 

 

 

 

 

·68.46% estimated travel time of records are in the range of 95% 

confidence interval/ 

·Total average error of travel time is 4.6%. 
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