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Comparison between H/V spectra ratio from ambient
noise and theoretical 1D model obtained from seismic
refraction survey

Zaslavsky Y.
Seismology Division, Geophysical Institute of, Israel, P.O.Box 182, Lod, Israel

We compare H/V spectral ratios obtained from ambient noise with transfer function
of 1D model. To estimate parameters of multi-layer analytical model such as S-wave,
thickness, density and damping of each layer, experimental well was drilled down to a
basement (total depth 70 m), samples from drills were selected for geotechnical
investigations and shear wave velocities were determined by both survey refraction and
down-hole measurements.

Our research consisted of two stages. The first stage was preliminary analysis of site
effect in Ramat HaKovesh area before drilling borehole. For this purpose on May 10,
2006 ambient noise measurements were carried out at ten points along a profile over
supposed borehole location. The second stage aimed to estimate site effect near the
drilled borehole and to check stability of preliminary measurements at some locations
from the first stage. This experiment was carried out on March 26, 2007. The
measurements conducted in different months yielded strongly similar results.

Observed transfer functions were modeled using relative amplification function from
computer program SHAKE. In according with experiment conditions (blind prediction)
we could use surface-wave refraction survey results only. Therefore we started with
direct modeling and used shear-wave velocity and layer thickness from seismic
refraction data. The density and specific attenuation in different lithological units were
chosen on the base of different literature sources.

Our results suggest that calculated transfer function based on geotechnical
measurements may not accurately predict empirical weak motion transfer function. A
better fit to the amplitude of resonance peak was obtained by integrating data from
extensive ambient noise measurements, information about local geology and S-wave
velocity profile derived from refraction line.
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Improving probabilistic earthquake prediction
algorithms, by tuning to regional geological
characteristics and multiple potential precursors

Yaniv M.
The institute of Earth Sciences The Hebrew University of Jerusalem

It is widely accepted that the earth's crust, which produces earthquakes, shows the
behaviour of a complex system, one that is in a near-critical state most of the time.
According to this view, earthquakes are singular events of energy release that cannot be
deterministically predicted. It might be possible, however, to find patterns of behaviour
and produce probabilistic forecasts of large events. A few methods have been trying to
do that, with different levels of success. The RTP (Reverse Tracing of Precursors)
method stands out with its performance in prediction, and is significantly better than
random guesses. RTP system searches for premonitory "chains" of seismic events that
are defined by a number of parametric conditions, mainly magnitude and distribution in
space and time. It is clear that all large magnitude earthquakes follow a premonitory
chain; not all chains lead to a large earthquake. The main goal of the RTP system is to
separate "dangerous" chains from the rest. This is being done up to now by analysing
time dependence of so called "seismic functions" on data from the catalogue (epicentre
loci, time of events, magnitude etc.). The currently used algorithms disregard regional
geological characteristics. These algorithms are being used for an on-going experiment
of prediction-in advance. The experiment is monitoring four seismogenic regions
worldwide, the Middle-East being one of them. The two largest earthquakes in this
region occurred in the mid 1990s (M7.2 Nueiba, 22/11/1995; M6.9 Paphos, 9/10/1996)
were preceded by such premonitory chains; these are the longest chains identified in the
region. This work aims at improving the scheme for filtering chains by incorporating
new and more advanced pattern recognition algorithms and methods. The improved
system will then be calibrated using parameters representing regional geological
characteristics; selection of chains that lead to a large earthquake might be further
improved by using additional potentially precursory data, such as geochemical, isotopic,
hydrological, magnetic and atmospheric measurements. At present, our system is
capable of separating chains from a catalogue, evaluating seismic data and calculating
values of long-term functions from seismic catalogues data.
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