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Earthquake system science seeks to develop a physics-based understanding 
of earthquake processes leading to a predictive understanding of ground 
motions which represents seismic hazards. San Diego Supercomputer Cen-
tre High Performance Geocomputing (HPGeoC) group is in partnership 
with Southern California Earthquake Center (SCEC) to develop a petascale 
earthquake application called AWM-ODC that is capable of simulating 
large-scale three-dimensional earthquake processes including rupture dy-
namics and seismic wave propagation at high frequencies. 

Advances in scaling up AWM-ODC made possible to simulate a M8.0 
earthquake wall-to-wall scenario of San Andreas fault. The exercise is to 
strength public awareness and readiness for “the Big One”, the next great 
earthquake along the southern San Andreas fault. The capability simula-
tions were scientifically and computationally challenging for several rea-
sons including: (1) the simulations were performed for a large (800km x 
400km x 100km) geographical volume, (2) the simulations were run at a 
100m spacing high resolution on a regular grid resulting in 32 billion mesh 
points, and (3) in order to simulate the earthquake rupture more realisti-
cally, an earthquake description based on a dynamic rupture simulation 
was used as a primary input to the simulation.  

The wall-to-wall simulations were coordinately executed on multiple 
TeraGrid systems, using 60,000 Ranger cores at Texas Advanced Comput-
ing Center, 96,000 Kraken cores at National Institute for Computational 
Sciences, and 130,000 Intrepid cores at Argonne National Lab. Coordina-
tion of high levels of expertise from many disciplines was required to 
solve the novel challenges that emerged when running the simulations at 
the large scales. Algorithm adaption was used to manage different com-
puter architectures, a grid-based automatic workflow is being developed 
assisting end-to-end simulations including preparation of millions of initial 
files partitioning, transfer of terabytes of inputs cross supercomputer sites, 
as well as the registration of the simulation outputs to SCEC digital library. 
The visualization of the events is available at 
http://visservices.sdsc.edu/projects/scec/wall2wall/compare/.


