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|. Introduction

2. Setup adjoint tomography
Data selection
Source inversion (see Ebru’; talk)
Initial model EU0OO0 (crust & mantle)
Model parameterization
Misfit functions

Misfit gradients

3. New European upper mantle model EU30
4. Model Comparisons

5. Conclusion
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Spectral-element method; 3D Earth model: S362ANI+Crust2.0; Shortest period: | 7 seconds
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Modern numerical simulations and Imaging the Earth
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Tectonic map of Europe

Maghrebides-Calabrian-Apennines-Alps arc
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Tectonic map of Europe

Maghrebides-Calabrian-Apennines-Alps arc

Carpathian-Vrancea-Dinarides arc
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Tectonic map of Europe

Maghrebides-Calabrian-Apennines-Alps arc

Carpathian-Vrancea-Dinarides arc

Hellenic-Cyprus arc
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Tectonic map of Europe

Maghrebides-Calabrian-Apennines-Alps arc

Carpathian-Vrancea-Dinarides arc

Hellenic-Cyprus arc
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Dataset

Event Responses
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Radial anisotropic sensitivity kernels
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Love wave measurements
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EUOO versus iterative models at 75 km

S362ANI

(Kustowski, Ekstrom and Dziewonski, 2008)
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EUOO versus iterative

S362ANI

(Kustowski, Ekstrom and Dziewonski, 2008)
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Geological features
of EU30 at 75 km
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Geological features
of EU30 at 75 km

Tornquist-Teisseyre Zone
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Geological features
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Geological features
of EU30 at 75 km
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Geological features
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Geological features
of EU30 at 75 km
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Geological features
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Geological features
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Geological features
of EU30 at 75 km
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Geological features
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Geological features
of EU30 at 75 km
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Geological features
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Geological features
of EU30 at 75 km
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Geological features
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omplicated triple slab structures

Adria-Dinarides slab

660 km discontinuity
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Eifel plume

Alps slab
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Eifel plume

More cross sections
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Eifel plume
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-

|. Body waves versus Surface waves (blind men and an elephant)
2. I D reference model (PREM versus IASP9 | versus STW105)

3. Shear wave versus Compressional wave (apple versus orange)
4. Color scheme
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Model Comparisons Il (slab detachment)

Wortel & Spakman 2000

http://www.bo.ingv.it/RCMT/searchRCMT.html
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Model Comparisons Il (slab detachment)

Wortel & Spakman 2000

http://www.bo.ingv.it/RCMT/searchRCMT.html
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Model Comparisons Il (Alps)

Upper mantle structure beneath the Alpine orogen
from high-resolution teleseismic tomography

Regina Lippitsch, Edi Kissling, and Jorg Ansorge
Institute of Geophysics, Swiss Federal Institute of Technology, ETH Honggerberg, Ziirich, Switzerland
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Model Comparisons Il (Alps)

a5
Upper mantle structure beneath the Alpine orogen
from high-resolution teleseismic tomography

Regina Lippitsch, Edi Kissling, and Jorg Ansorge
Institute of Geophysics, Swiss Federal Institute of Technology, ETH Honggerberg, Ziirich, Switzerland
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Model Comparisons Il (Alps)

Upper mantle structure beneath the Alpine orogen
from high-resolution teleseismic tomography

Regina Lippitsch, Edi Kissling, and Jorg Ansorge
Institute of Geophysics, Swiss Federal Institute of Technology, ETH Honggerberg, Ziirich, Switzerland
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Conclusion

\/ 3D starting models + 3D forward simulations (Spectral-

Element method) + 3D Frechet derivatives (Adjoint method)

\/ Many interesting structures naturally emerge from the smooth

background model

\/ Bridging the gap between
and based on long

period body waves, surface waves and free oscillations

\/ Model comparisons is challenging but satisfactory






Depth changes from source inversions

Effects of three-dimensional Earth structure on CMT earthquake parameters

Vala Hjorleifsdéttir*, Goran Ekstrom

Lamont-Doherty Earth Observatory of Columbia University, 61 Route 9W, Palisades, NY 10964, USA
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