
Prof. Dr. Dirk Helbing, 20.06.2007 

Cascading Disaster Spreading and Optimal, Network-Dependent 
Response Strategies 
The talk presents the study of a disaster model based on cascading failure spreading in 
different network structures. These networks may represent causality networks or critical 
infrastructures. As a particular example, blackouts of electrical power grids are 
discussed. The proposed model considers the redistribution of loads after an initial 
network failure (triggering event). It is found that neglecting the transient dynamical 
behavior, as has been done by many publications in the past, dramatically 
underestimates (by 80-95%) the robustness of the network. 
This is due to the transient oscillations or overshooting in the loads, when the flow 
dynamics adjusts to the new (remaining) network structure. 
 
As a next step, the talk discusses the efficiency of recovery strategies controlling the 
distribution of resources based on information about the current network state and 
network topology. In order to assess the success of recovery strategies, a series of 
simulation experiments was performed. 
The considered parameters of these experiments were the network topology, the 
response time delay and the overall disposition of resources. It turns out that a prompt 
response and a minimum level of resources are major preconditions for a successful 
disaster response management. 
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