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SeisSol – a flagship code for earthquake and wave simulations



SeisSol – a flagship code for earthquake and wave simulations

Taufiqurrahman et al., GRL’22

Seismic-acoustic simulation of the ‘bang’ 
that a M1.8 induced earthquake produces in 
Helsinki (Lukas Krenz et al., ArXiv)

Lauren Abrahams et al., 

EarthArxiv



A new ‘world’ for ChEESE - Seismic cycle 
(SEAS) modeling

• In sequences of earthquakes and aseismic slip (SEAS) models, 
predefined fault surfaces obey a rate- and state-dependent friction 
law

• Successful benchmarking efforts, But: lack for open-source 
community methods and utilisation of HPC!

Jiang and Lapusta, 2016. using BEM to model the deeper penetration 

of large earthquakes on seismically quiescent faults 

Jiang et al., 2022, JGR 



Tandem – a new flagship code for seismic cycle simulations

Tandem is an open-source PETSc SIPG-DG solver for elliptic seismic cycling 
problems, that allows for

● geometric flexibility: enables unstructured, curvilinear, 
triangular/tetrahedral grids (future seamless linking to hyperbolic 
dynamic rupture solvers such as SeisSol) 

● natural handling of discontinuities: using a using a double-valued 
numerical flux there is no need to split nodes or to introduce Lagrange 
multipliers at the fault

● we show that SIPG achieves arbitrary high-order accuracy for analytic, 
manufactured, and SEAS applications 

● well suited to complex large-scale simulations  (tested on  ~5000 MPI 
ranks on SuperMUC-NG)

Uphoff et al., GJI 2023 





Constructing reduced order surrogate 
models combined with machine 

learning for ground motion modeling 
(Rekoske et al.,  ArXiv)

Constraining dynamic rupture simulations for 
tsunami1

hazard assessment - the Hellenic Arc (Wirp et al.,, AGU 
22)










