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Setup of a databased simulation model for the assessment of
resilience and risk factors in coastal regions

Aufsetzen eines datenbasierenden Simulationsmodelles zur Beeurteilung von Resilienz und
Risikofaktoren in Küstengebieten

Fig. 1: Schematic CCMP wind field
values. (Wentz et. al., 2015)

Despite the ongoing increasing calculation performance
of our present technology, the simulation of - and state-
ments about necessary preparatory measures for - natural
hazards such as earthquakes, floods, tsunamis, typhoons,
droughts are still posing challenging problems. Often it is
not easy to define clear model boundaries because these
events might even be caused by global interactions be-
tween numerous variables and parameters. Furthermore,
since the globalization and industrialisation due to con-
stantly growing markets are marching on not only the
physical coherences are complex but also the human-
made systems such as economic relations, infrastructural

dependencies and even cultural arrangements. In Zhang et. al., 2020 a novel systematic frame-
work to connect the relations between wind disasters and resulting economical effects caused by
disrupted port operations is presented. A data-driven hybrid wind simulation model to estimate
the wind speed given simulated typhoon trajectories was adapted. This physical model is com-
bined with an economic model to estimate the total financial loss of four harbours on the Chinese
coast. For this purpose, a critical wind speed threshold has been defined to indicate when ports
immediately stop operations. In this project, the hybrid wind field model shall be revisited and val-
idated, based on the data and descriptions provided in [1]. Additionally, considerations alongside
the implementation shall be made on how to transfer this model for usage in other regions e.g.
Europe. A validation shall be adapted that is using new data and a different background wind in-
formation. For this purpose, also a discussion of different models than the ones presented in [2]
and [3] should be made. The economic loss for the 4 Chinese harbours shall be revisited and the
possibility of collecting similar data for ports in Europe (e.g. Rotterdam, Antwerp and Hamburg)
shall be explored. This might give insight on how to enable the usage of the systematic framework
also for other regions. Finally, the possibility of another load model shall be discussed. E.g. in the
Hamburg harbour port operations usually do not stop given specific wind speed values but rather
expected water levels. That opens the question on how it could be possible to add specific water
levels as a critical threshold in the model to estimate the number of days of port disruptions cause
by not only wind-induced but also water level induced disasters.
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