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ABSTRACT 

In almost all simulations of large flooding events, the size of the physical domain must be considerably 
large (measured in hundreds of metres up to several kilometres in scale) in order to represent a 
flooding scenario accurately. Hence, the generation of a numerical domain often results in non-
sufficiently refined meshes in favour of the computational complexity but at the expense of accuracy, 
or in large data advent entailing a better quality of the solution at the cost of the total computing 
time. Being aware of these limitations, we have addressed two major points in our work, namely the 
usage of high-performance computing (HPC) architectures and the reduction of the computational 
complexity without significantly affecting the accuracy of the solution. 

This reduction is achieved via coupling two different numerical models – a 2D shallow water model 
for the flat flooded areas [1] and a 3D free surface Navier-Stokes model for the flows highly influenced 
by the geometry of the physical domain. While the former one is more or less inexpensive, the latter 
one is solved via a massive parallel CFD code [2] that was successfully deployed on more than 140,000 
cores on two of Germany’s supercomputing architectures – SuperMUC, an IBM/Lenovo system 
installed at Leibniz Supercomputing Centre (LRZ) in Garching, and JUQUEEN, an IBM BlueGene/Q 
system installed at Jülich Supercomputing Centre (JSC). 

Within this work, we will focus on the performance of the coupled framework as well as on 
challenges, difficulties, and advantages concerning the data exchange between the 2D/3D codes. 
Furthermore, we will address the interactive data exploration of computed results. Here, two 
concepts have been developed – the so-called sliding window and sliding slice – that allow users to 
select (via a box or cutting plane) parts of the domain for visual processing and, thus, for observation 
of flooding characteristics both on global and local scales already during computation. 
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