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Abstract

Earthquakes are one of the most unpredictable natural phenomena, resulting in significant
consequences for the natural and mamde environments. The direct relation between seismic
motion in a location and local site effects has led to the need of olngineliable soiblynamic
simulations, in order to assess (and minimize) the seismic effects of local geology as much as possible.
Specifically, soft soil formations are usually characterized by low velocities and seismic motion
amplification with respectz G KS o0SRNR O] Qa aSAaYAO Y2iAz2y o !
effects on seismic motion is the tir@veraged shear wave velocity to a depth of 30 meteesyV
However, determining the structure of the crust by using direct measurements is a rather demanding
and timeconsuming process. Since most cities are built on sedimentary formations (e.g.,
sedimentary basins), it is important to find an easy, -mst ard efficient way to determine the
structure of the uppermost crustal layers.

¢KS LINBaSyid YlFIadiSNna (kKSaara SEIFIYAySa GKS NBf A
for the area of Greece. The methodology focuses on the determination of the surface structure of a
site using direct P and S waves resulting fretn-8 conersion. It is a methodology with promising
results, as seen from its previous applications in various regions of the world (e.g., Japan, Alaska,
Central and Eastern America). The selection of the examined locations was not done by chance, as
they correspou to well-studiedsites at sedimentary basins, with known geophysical structure and a
large number of instrumental records. The EUROSEISTEST network in the Mygdonia basin was choser
as the first test site and the ARGONET network of the Koutavos basin in Kefalonia asititeose.

The steps followed were based on previous studies and included the determinatioglbfrakio

(the ratio of the radial to vertical component of the first arrival of an earthquake), the determination

of the seismic ray parameteusing the focal depth, the epicentral distance and a local-one
dimensional structure model, as well as the calculation of the ‘iweraged velocity to a depth af

meters (\4. After the calculation of 84 it was also possible to calculate thes)at each site using
appropriate semempirical conversion relations.

The evaluation of the results was performed by comparison with the available geophysical
geotechnical models of the study sites. The obtained results were quite satisfactory but showed a
systematic overestimation of th¥szvalue at most stations. The observation of extremely high V
valuesin recordswith small epicentral distances showed that this pattern could justify this systematic
overestimation of ¥zvalues. Therefore, an investigation to quantify this effect was performed
through a series of syn#tic earthquake data. In particular, through the Monte Carlo method, a large
number of synthetic data was created, in order to investigate the effects of three parameters: 1) The
depth of the earthquake, 2) The errors of the epicenter of the earthquak&h8)onedimensional
structural (velocity) model of the study area.

¢tKS NBadzZ Ga 2F (GKS LINFYSINRO Ay@gSaidAalriarzy
horizontal error and the occurrence of extremegzvalues. The investigated parameters are used (and
FFFSOG0O GKS NIXYeQa LI NIFYSGSNI RSGSNNYAYIFIGAZ2Y® ¢K
velocity (\é7 overestimation and the seismic ray parameter was examined. The results showed that
the removal of records with ray parameter p<0.1s/km can lead to much more stable and reliable

VI



results. Furthermore, it was shown (for the first time) that there is a clear correlation between the
SINIKIdzl 1 SQa Y kil ds treoetichlly eRpedield. 3 general, the aforementioned
YSiK2R2f238x I{-4R203y2SNVaYRINIKS YI$iK2RéX asSSya
case of lack of measurements in order to reliably estimate of hhevdlue, especially at large spatial
scales, when recordings of local earthquakes are available.
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synthetic data SH=10km VS 200-400-1000
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