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Volcano seismology

technical challenges

Modelling free surfaces with very strong
topography

Highly heterogeneous structures
Complex source processes

Surface sources (pyroclastic flows)
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Volcano seismology

Topographic vs. internal scattering
Dome growth - summit sources
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Dynamic rupture

technical challenges

Frictional boundary conditions (stability, convergence)
Rupture at material interfaces

rupture at non-planar surfaces

Multiple fault interaction

Small space and time scales to resolve frictional
behaviour

Nonlinear material behaviour (e.g. damage rheology)

slow block
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Dynamic rupture

material interfaces

slip velocity in faultplane
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Dynamic rupture

fault interaction - heterogeneity

3dimaterials; 9frictional interfaces

siow block

Brietzke and Ben-Zion, 2003
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Earthquake scenarios

scientific objectives

*  Accurate calculation of strong ground motion for regional
earthquake scenarios

*  Accurate prediction of hazard and risk scenarios for
specific regions and time intervals

*  Incorporation of earthquake scenario simulations into
probabilistic hazard analysis
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Earthquake
scenarios

Comparison with observations
M4.9, July 2002
Cologne Basin, Germany
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Cologne Basin topography
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Global seismology

scientific objectives

. 3D wave effects of structures like plumes, subduction
zones, D"

*  High resolution imaging of global earth structure
(geodynamics)
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Global seismology
hybrid approach

Combining
axisymmetric
approach with 3D
spherical section

Allows modelling
higher frequencies

Localized 3D
structure (e.g.
plumes, subduction
zones)

Phenomenological
studies
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How can we observe
rotations?
-> ring laser
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Rotational Motions
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Rotational Motions
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Methods

Finite differences (high-order, optimal operators)
Pseudospectral methods (Chebyshev)
Unstructured grid methods (finite volumes, natural neighbours)

Spectral elements

Parallelization using MPT (message passing interface)
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Related projects

International Quality Network: Georisk (until end 2004)
seismology and volcanology

Rotational motions in seismology
(instruments, observation and modelling)

Other projects on global wave propagation, high-performance
computing, earthquake scenarios (German Research Foundation)

SISMOVALP (alpine valley ground motion)

Software engineering for SPICE (to be applied for)
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Infrastructure

National high-performance computing center ( ) with
1.5TB RAM Hitachi (to be replaced 2005)

Software support through seminars (MPI, Programming)

Approx. 1 Million Euro for Linux Cluster in Geophysics to be built
in the near future (startup Bunge)

Database hardware through SPICE grant
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