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CIG Seismology Software 
•  MINEOS normal-mode synthetics  
•  SEISMIC_CMPL finite-difference package (Pau) 
•  SPECFEM3D Regional SEM synthetics 
•  SPECFEM3D_GLOBE Global SEM synthetics 
•  SPECFEM2D SEM package (CUBIT & Scotch-SEM) 
•  SPECFEM1D Introductory SEM package 
•  Princeton dynamic ray-tracing software 
•  SPICE Software Library link 
•  Soon: 

•  LLNL finite-difference software 
•  FLEXWIN data selection software 
•  SPECFEM3D_SESAME (CUBIT-Scotch-SEM) 
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Seismology Download Statistics 

                                             Sept.-Nov.    Dec.-Feb.
•  Mineos 1.0.0                             30         23 
•  SEISMIC_CMPL 1.0.1              72         67
•  SPECFEM3D 1.4.3                   92         68
•  SPECFEM3D_GLOBE 4.0.3   111         57
•  SPECFEM2D 5.2.2                   54         42
•  SPECFEM1D 1.0.0                   51         37 
•  Total:                                              704

SPECFEM3D User Map 
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CIG Seismology Workshops 

•  CIG-SPICE-IRIS Computational Seismology 
Workshop, October 9-11, 2007, Jackson, NH 
•  ~60 International participants 
•  Future joint meetings & collaborations 

•  Session at the 2008 IRIS Workshop 
•  Session at the 2009 Earthscope meeting 
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Current CIG Work 

•  Computational Seismology Science Gateway 
(Leif Strand) 
•  Normal-mode synthetics (MINEOS) 
•  Spectral-element synthetics (SPECFEM3D_GLOBE) 
•  https://crust.geodynamics.org/portals/seismo/ 

•  Integration of CITCOM and 
SPECFEM3D_GLOBE (Eh Tan & Leif Strand) 
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On-Demand Simulations 

•  SEM and mode synthetics via the CIG Seismology Web Portal: 

https://crust.geodynamics.org/portals/seismo/ 

•  SEM: 18 s to 27 s shortest period 
•  Modes: 5 s shortest period 
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Soon: Near Real-Time Simulations 

For every event reported by the Global Centroid-
Moment Tensor (CMT) project: 

•  Spectral-Element Method (SEM) synthetics: 
•  3D model S362ANI (Kustowski et al. 2008) 
•  Crust2.0 (Bassin et al.) 
•  Topography & bathymetry 
•  Rotation & ellipticity 
•  Self-gravitation (Cowling) 
•  Oceans 
•  Accurate from 17 s to 800 s 

•  Mode synthetics: 
•  PREM (Dziewonski & Anderson 1981) 
•  Accurate at 8 s and longer 

•  Duration: 
•  Mw < 7.5: 100 min (R1 & G1) 
•  Mw >= 7.5: 200 min (R2 & G2) 
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Coupling CitcomS with SPECFEM3D 

•  CitcomS  T, P, X  mineral physics model 
 , Vp, Vs  SPECFEM3D  seismograms 
•  Mineral physics model incorporated into 

CitcomS V3.1 (to be released) 
•  SPECFEM3D interpolating , Vp, Vs from 

CitcomS grid 
•  Deployed through CIG seismology portal 
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Details in Tan & Strand’s poster 
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SPICE 

•  2004 –2007, Marie Curie Research Training Network, funded by European Union 

•  14 Partner institutions in 10 countries 
•  14 PhD (3-yrs) and 14 postdoc (2-yrs) positions 

•  Annual research and training workshops 
•  2004 Numerical Methods, Venice, Italy 
•  2005 Large scale applications, Smolenice, Slovak Rep.  
•  2006 Inverse Problems, Kinsale 
•  2007 Wave propagation in other fields, Cargese 

•  5 task groups 

•  Budget 5.5 Million Euro  
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SPICE Task Groups 

•  Reservoirs & Volcanoes 
•  Rupture and seismic hazard 
•  Global wave propagation 
•  Numerical Methods 
•  Software Library 



CIG Opportunities Workshop 
March 30 & 31, 2009 12 

QUEST 
QUantitative estimation of Earth‘s sources and 

STructure 

Proposal submitted:  Sep 7, 2008 
Expected project start:  Sep-Dec,  2009 
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Long Term Plans (2007) 
•  Automated/On-Demand Simulations: CIG will work to further establish a 

Seismology Science Gateway, involving both automated and on-demand 
simulations. Automated simulations would provide near real-time 1D and/or 
3D synthetics to accompany IRIS data for all events over a certain magnitude 

threshold using past and emerging events in the CMT catalog.  
•  Seismic Model Database: There is the need for a database of seismic 

models, including structural models of the crust and mantle together with 
databases of topography and bathymetry. Various resolutions are needed to 
match the capabilities of codes being developed under CIG. Mechanisms for 
the contribution of models must be established. 

•  Data Processing Tools: The SSC is considering whether CIG should 
investigate the feasibility of facilitating the development of data processing 
tools for field and laboratory use. These could include low-level routines for 
standard data manipulation (e.g., filtering, simple array analyses); higher 
level functionality such as earthquake location, traveltime picking, and 
moment tensor analysis; and high-level functionality such as tomography, 
receiver functions (perhaps with migration), and shear-wave splitting. 

•  Visualization of 2D and 3D seismic models is increasingly important in 
seismology and presents an area of great overlap with other CIG efforts that 
require coordination. Imaging/tomographic tools may be included 
productively within the CIG framework. 
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Successes & Failures 

•  Software Library 
•  IRIS-SPICE-CIG collaboration 

•  The Seismology Portal is currently 
not as widely used as anticipated 

•  Limited engagement of US 
seismologists 
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Future Efforts: Flexible Meshing 
& Load-Balancing 

Martin & Komatitsch 

Nissen-Meyer & Luo 

Martin & Komatitsch 

Meshing: CUBIT 
Load-Balancing: Scotch 
Solver: SEM 
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Future Efforts: Imaging 

Adjoint Tomograpgy: 
       Carl Tape 
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Future Efforts: Peta-Scale Computing 

Carrington et al. (SC’08) 
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