
Geophysical Research Abstracts,
Vol. 11, EGU2009-7677, 2009
EGU General Assembly 2009
© Author(s) 2009

Importance of data quality and assessment of solution quality in local
earthquake tomography: Application to the Alpine region
S. Husen (1), T. Diehl (2), and E. Kissling (3)
(1) Swiss Seismological Service, ETH Zurich, Zurich, Switzerland (husen@sed.ethz.ch), (2) Lamont-Doherty Earth
Observatory, Columbia University, Palisades, United States (tdiehl@ldeo.columbia.edu, (3) Institute of Geophysics, ETH
Zurich, Zurich, Switzerland (kiss@tomo.ig.erdw.ethz.ch)

In arrival time tomography the minimum resolvable velocity perturbation depends on model parameterization and
data quality. The quality of arrival time data is governed by picking accuracy and by consistency. While effects
of the former in seismic tomography are dealt with by damping, effects of inconsistency are much more difficult
to control. In this study we investigate the effect of inconsistently picked arrival time data in local earthquake
tomography by comparing results from the Alpine region which were obtained using two data sets: i) a rather
small data set of 13’000 arrival times that has been obtained by automated quality-weighted re-picking and ii) a
rather large data set of 95’000 arrival times that has been taken from the ISC Bulletin. Three-dimensional P-wave
velocity models were computed for each data set using the same model parameterization, ray tracing technique,
and damping. Our results indicate that the upper crust is rather well resolved by the lower quality ISC data set due
to higher data coverage compared to the smaller high-quality data set. Structures in the lower crust, however, are
more clearly resolved by the smaller data set. To assess the solution quality, we ran several tests with synthetic
velocity models and increasing noise level. Our results suggest that the ISC data set in principle has the potential
to resolve structures with a high detail at all depth ranges but it is likely contaminated by a significant number
of inconsistently picked data. Our results demonstrate that low-quality and inconsistent data can severely degrade
the solution quality in seismic tomography. We further conclude that the effect of inconsistent data on the solution
quality in seismic tomography can only be assessed through tests with synthetic velocity models.


