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The instrumental earthquake catalog of the National Observatory of Athens)(Bl@ws in 1964

and it reports seismic events uninterrupted for the last 50 years. Thiseisnost detailed
seismicity catalog for Greece containing more than 160000 events and ingiled daily by
standard seismological observatory practice which has been establisiibd &eodynamic
Institute since 1893. Greece has the highest seismicity production in Europeignibnitored

by the Hellenic Unified Seismological Network (HUSN) coordinated b@AN At present, the
network is composed by more than 145 broadband seismic stations and 80 accelarograph
stations transmitting real-time data and automatic parametrici@atutare accessible via the

interne ( www.gein.noa.gr).

Earthquake catalogs are the basic product of seismology and a plethora oficatatis
investigations and earthquake prediction research have employed the NOégcaga the
backbone of earthquake hazard and risk studies. In this presentation a detdistidat analysis
of the NOA catalog is demonstrated in terms of the homogeneity and magnitude pleteness.
Anomalous seismicity patterns prior to large earthquakes in Greece arstigated by the
mapping of seismicity rates that are associated with the precursonoptena of accelerated
seismic release and seismic quiescence. In addition, recent sgisswarms associated with
volcanic and tectonic activity are analyzed in order to reveal local agmal tectonic stress
variations which are associated with the stress field.
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In order to rank the significance of quiescence,we used the standard
deviate Z, generating the LTA(t) function (Wyss and Burford, 1985,
1987;Wiemer and Wyss, 1994).

Z=(R1-R2)/(ST¥n1+S&/n2)}/2

which measures the significance of the difference between the mean
seismicity rate within windowR1, and the backround rate R2, defined as
the mean rate outside the winddout within the same volume. S1 and S2
are the variance of the mean anc nl anc n2 are the correspondin
number of bins with a measured seismicity rate. Thus at each node a z
value is computed and these z-values are then ordered according to size
The computed z-values are then contoured and mapped, revealing the z
value distribution at the beginning of the winddar which they are
evaluated, since we want to define the onset of a significant rate change
In the seismicity.
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The accelerated seismicity may be analyzed with the acceteratoment release (AMR)
hypothesis according to which the rate of seismic moment release is por@drto an inverse
power of the remaining time-to-failure (Varnes, 1989, Bufe and Varnes, 1993, Bl#k, 61994).

The so called time-to-failure analysis is an empirical techniquediasethe equation (Varnes

(1989): ¥ Q () =K+(K/(n-1)) » (t5 —t) "

whereQ is a measure of seismic energy release, K, k and n are constants, m;*-l)randtf IS
the time-to-failure (main shock). The ‘seismic release’ as defineBufe and Varnes, (1993) is
determined from the earthquake magnitude using the expression:

logl0Q = c*M + d

where M is the earthquak magnitudr anc ¢ anc d are constant. The coefficien c is 1.5 for
moment or energy, 0.75 for Benioff strain release and zero for event counts (Kanhevy7).

We use event counts instead of the seismic energy (which is frequently ased)an

unconstrained best fit of the foreshock data (free tf and m) simply to show a pawer
distribution in time for the analyzed foreshocks. That study showed that both(fopgar) and

short (5 months) term earthquake activities in the foreshock sequence wllithe time-to-

failure equation, in general agreement with the discussion of Bufe and3/6t883) concerning
the pattern of long and short cyclic earthquake activity based on the pioneesmRgpw ‘seismic

cycles’ by Fedotov (1976).
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It is the operational responsibility for NO#d evaluate the seismic
hazard of an ongoing earthquake sequence and provide this
iInformation rapidly to the Greek civil protection authorities.
Therefore, it is of great importance to rapidly resolve the nature of
the seismic sequence in progress i.e., whether a foreshock activity
which may lead to a large earthquake, or a minor microseismic
activity with a weak main shock, or even a most frequently
observed, swarnactivity with no prevailing main shock. Each of
thest type: of seismic activity has beer associate with
characteristic spatial and temporal seismicity patterns and s#gm
rates and the monitoring of these physical processes may provide
valuable information for the mitigation of seismic hazard in
populated areas.
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The FMD describes the relationship between the frequency of occurrence and th
magnitude of earthquakes (Ishimoto and lida, 1939; Gutenberg and Richter, 1944):

LoglON(M) = a - bM

Where N is the cumulative number of earthquakes having magnitudes larger than M, a and
b are constants. The b-value describes the relative size of the even&ioviar of the b-

value of the Gutenberg Richter frequency magnitude distribution have beena#sdoc
with crustal stress level fluctuations and great M9-class earthquékesatra, 2004,
Tohoku, 2011, Nanjo et al., (2012) ). It is proposed that the b-value is inversely poo@obrt

to the applied stress, so the increase in confining pressure prior todargeguakes will
cause the b value to decrease accordingly (Scholz, 1968). Similarly, ©zati&macoustic
emission have beer reporte( to follow stres build up anc releas in laboraton fracture
experiments (Goebbel et al., 2013). On the basis that b-values are found to vary
systematically for different faulting types and Schloemmer etZ800%) suggested that b-
values may act as a ‘stress-meter’ of the applied differentiatsti®n a larger scale, the
general observation that b values approach the value of 1 encouraged Kagan (1999) to
indicate the universality of b=1 as a seismological constant. Departing fimtdonstant

are volcanic swarms and aftershock sequences with higher b-values, due toglthe hi
heterogeneity of smaller fractures and continental seismic swarmdower b-values, due

to the increase In the pore pressure from crustal fluid intrusion (Fiskedr, @010, Ibs-von

Seht, 2008).
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MOMENT TENSOR SOLUTION

Origin time 20130531 (8:57:25.26
Lat 38.2372 Lon 22.1207 Depth 10

CENTROID
Trial scurce number : 5 (Fixed Epicenter inversion)
Centroid Lat {N)}38.2372 Lon (E)22.1207
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Centroid time : +1.2 (sec) relative to origin time
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Quality :Bl
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I
201 33 =136 | 0.0 — 0.05 — 0.08 - 0.08
Strike Dip Rake
72 6B -85 | Staticns-Components Used-Distance
== S =R | NS ER Z D{km)
P-axis Azimuth Plunge |LAKA2 + - + 12
18 59 |KALE + + + 17
T—axis Azimuth Plunge | KLV + + + 22
144 1% | EFFP - = = 28
e i -—= |GUR + = 4 39
Mrr Mtt Mpp |DLFA - - = 42
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WYSS ET AL.: SOURCE AND PATH OF MAGMA FOR VOLCANOES
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Networks operated by NOA

Satellite -

A GPS network of
continuous 20 stations
with data to rapidly
detect uplift and
subsidence is expansion
combining existing
CGPS stations operating
off line for research
purposes real time
operation and link to
the HL-NTWC.
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Networks operated by NOA

A tide-gauge network of 11
stations is already available in
real time to NOA-HLNTWC.

A new network is being
prepared which will involve 20
new tide gauge stations
including CGPS at each site.
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Moreover, Tsunami Travel Times software (TTT) X
by Geoware (kindly provided by NOAA) has
also been locally installed and the operator has
the possibility to estimate the tsunami arrival §
time either by using the scenario’s travel time \\x Ay
or those calculated by TTT : A r = [Ldordan
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