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Abstract

On the basis of all available information eight circular seismogenic sources, where
shallow (h<100km) earthquakes occur, are defined in the broader Aegean area. The
location of each source is further improved by optimization of the quasi-periodic
properties of the strong (M>6.0) instrumentally recorded mainshocks, identified in a
complete catalogue of earthquakes (1911-2014) after declustering. Moreover, in the
same seismogenic sources, all M>6.3 mainshocks that comprise another complete
catalogue (1850-2014) have also occurred. Interevent times of mainshocks generated
in each source have predictive properties expressed by the TIMAPR (Time and
Magnitude Predictable Regional) model whereas preshocks of recent mainshocks
have also such properties expressed by the D-AS (Decelerating-Accelerating
Seismicity) model. Retrospective prediction of the last mainshock in each source by
the joint application of the two models resulted in reasonable uncertainties. Then, as
a forward test, data up to the end of 2014 were used to predict the next expected
mainshock in each of the eight sources and to identify the fault where its epicentre
will probably be located.

Keywords: Seismogenic sources, Preshocks, Aegean.

Hepiinyn

Me poon oda ta diabéaiua dedouéva opiloviar okt KOKAKES OEIGUOYOVES TNYES aTNV
evpvtepn wepioyn tov Aryaiov. H axpifing 6éon tov kévipov kalbe nnyng feitioverar ue
™MV O1EpevVNoN TS OLWVEL-TEPLOdIKHS Yéveans toyvpv (M>6.0) empaveioxdyv (h<
100km) kopiwv ceioumv mov éyvav oto daotquoe 1911-2014. Xtg ideg ociouoyoéveg
TNYES EYLvaY Kou 040l o1 kOpLol aelopol e pueyédn M=6.3 aro didotnuo 1850-2014. O1
JPOVOL ETOVAINWNS TWV CEIOUMV KOL GTOVS ODO TANPEIS KOTOAOYOUS, UETA OO
KoToAANAn  amo-ouodomoinon, Ppébnxe OTi EYOVV TPOYVWOTIKES 1010THTEG TOD
sxppdlovion oto poviélo TIMAPR (Time and Magnitude Predictable Regional
model). ITapduoteg 1016tnTes oDV KOU 01 TPOGEIGUOL TPOTPATWV KOPLWV GEIGUDY, 01
ormoieg exppdlovia oto uoviélo D-AS (Decelerating-Accelerating Seismicity model).
A6 TV avadpouikn Tpoyvwon tov TEAEVTAIOn KUPLOv TEloLoD o€ KAOE Lo OO TIG OKTM
TEPLOYES UE THY EPOPUOYH KAl TWV 000 UOVIEAWY, TPOKDTTOVYV OTOOEKTEG TIUES
oQoAuGTWY OTOV YpOvo Yéveons, to emikevipo kai to uéyebog. Emmpiobeta,
xpnoorofnkoy dedouéva ws 1o t€log tov 2014 ue otoyo ™y mpoyvwon mibavag
ETEPYOLUEVOD KDPIOV GEICUOD 0€ KGOE Uia OO OKTW TNYES, KBS Kai Ty ovayvmpion
T0V PIYIOTOS 0TO 0T0L0 THOVDS avTog Ba. yivel.

Aéeig KAe1o1d: Xeropurés nnyes, Aryoio.
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1. Introduction

Prediction of strong (M>6.0) earthquakes is of primary social importance for areas with high
seismicity, like Greece and other countries in the broader Aegean area (34°-42°N, 19°-28°E). Such
prediction, however, is a very difficult scientific problem. Thus, intense international effort of about
three decades (1960-1990) for short-term earthquake prediction (with time-window up to a few
days) did not lead to important positive results. During the same time period, less scientific effort
has been made for long-term earthquake prediction (time window of a few decades, probably
because its social importance is similar to that of the existing scientific knowledge on the space
variation of seismicity, which is currently applied in facing important social problems (e.g. seismic
zonation applied in seismic codes, etc.). Scientific work on intermediate term earthquake prediction
(time window in years up to a decade) is currently intensively carried out (e.g. Jaume and Sykes,
1999; Mignan, 2011 and references therein), because it is scientifically promising and its results can
be effectively applied for taking early pre-mainshock protection measures.

The goal of the present work is to locate seismogenic sources (networks of active seismic faults) in the
broader Aegean area and define their predictive properties, in order to perform, in each of these sources,
backward and forward predictive tests of two time-dependent seismicity models. The one of these models
is based on predictive properties of the interevent times of the strong mainshocks located in each
seismogenic source. This is called TIMAPR (Time and Magnitude Predictable Regional) model
(Papazachos et al., 2011). The other is based on triggering of each strong mainshock by a decelerating
and an accelerating precursory seismic sequence and is called D-AS (Decelerating-Accelerating
Seismicity) model (Papazachos et al., 2006). Data used for application of the TIMAPR model are those
included in the two most recent complete samples of strong earthquakes [a) 1911-2014, M>6.0; b) 1850-
2014, M>6.3]. The data used for application of the D-AS model are included in an instrumental catalogue
of this area, which is complete for the period 1965-2014 for M>4.3 (when a dense network of
seismological stations has been in operation in the Aegean area).

2. Seismogenic sources in the Aegean area

From instrumental and historical seismological data and from geological observations, it can be
observed that strong (M>6.0) earthquakes are not generated everywhere in the broader Aegean area
(Aegean Sea and its surroundings) but in certain seismogenic zones which include networks
(systems) of large active seismic faults. Global observations also show that strong mainshocks are
generated only in such seismogenic zones and follow relations (1, 2) of the TIMAPR model
(Papazachos et al., 2014). The decelerating preshocks (a seismic excitation followed by seismic
quiescence), which precede strong mainshocks, are also generated in these seismogenic sources.

Identification of seismogenic sources, which are considered circular in the present work, and
investigation of their properties are feasible by known scientific procedures and available datasets.
Such work can contribute much to the intermediate-term prediction (time window of one decade) of
strong earthquakes because strong future earthquakes will be also generated in already defined and
investigated seismogenic sources.

To define circular seismogenic sources in the broader Aegean area, a procedure of two steps was
followed. In the first step, all available relative geophysical and geological information were used
to define the existing seismogenic zones in the Aegean. This information includes: the geographical
distribution of all known strong (M>6.0), shallow, accurately located earthquakes with h<100km,
the geographical distribution and properties of all known active seismic faults (Papazachos et. al,
2001), the type of lithospheric plate movements (McKenzie, 1970; Papazachos and Comninakis,
1971), as well as previously published information on seismotectonic zonation in the Aegean area
(Karakaisis et al., 2010). The selection criterion for h<100 km_was based on the observation since
70’s that the damage pattern and intensity values of the intermediate depth earthquakes in Southern
Greece are much higher than might be expected for such events. A possible explanation is that the
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faulting of these type events extends upward to much shallower depths than indicated by the
instrumental depth (Algermissen et al., 1976).

In the second step, the instrumental complete earthquake catalogue (1911-2014, M>6.0) is used to
define the center, K, and the radius, r (in km), of each of the eight circular seismogenic sources where
corresponding mainshocks (resulted from proper declustering procedure of the original complete
catalogue) are located. The origin times and magnitudes of the mainshocks of a seismogenic source fit
relations 1 and 2 of the TIMAPR model and the degree of fit of relation 1 is expressed by an
optimization parameter, OP (section 3.1). Thus, in order to define a circular seismogenic source with
center in the corresponding seismotectonic zone of the Aegean area, each zone is covered by a dense
grid of geographic points. Each point of the grid is considered as probable center of a candidate circular
seismogenic source and circles with increasing radii in small steps (e.g. 10km) are defined. The
complete catalogue of the earthquakes located within each such circle is declustered to define the
mainshocks located in it. The parameters of the mainshocks of each circle are used to calculate the
value of the corresponding optimization parameters. Of all circular regions, with radius <200km,
considered as candidate seismogenic sources, the one with the highest value of the optimization
parameter, OP, is accepted as the circular seismogenic source.

Table 1 gives information on the location and other properties of the eight circular seismogenic
sources of the broader Aegean Area. Each seismogenic source is a part of the lithosphere which
includes systems (networks) of large seismic faults. These seismic faults have been very active for
long time in the past and are also expected to be equally active in the future.

Almost all strong (M>6.0) earthquakes which occurred in Greece during the time period 1965-2014
(when location and magnitudes are accurately determined due to the continuous operation of a dense
seismological network) are located in these eight (8) circular seismogenic sources defined in the
present work. Also, of the 66 large (M>7.0) earthquakes that occurred in the Aegean since 1.1.1600,
62 were located in these eight circular seismogenic sources and only 4 are out of these sources (due,
probably, to location errors). This supports our hypothesis that strong future earthquakes must be
also expected in these eight circular seismogenic sources.

Each of the eight circular seismogenic sources has been finally defined in the Aegean area on the
basis of periodic properties of mainshocks located in each of these sources (Figure 1). However, the
seismicity level (epicenter density of strong shocks) is higher in the inner part of each source (around
its center). Both the best available complete instrumental sample of strong earthquakes (1911-2014,
M>6.0) as well as the most reliable and recent such sample (1965-2014, M>5.5) show that the
epicenter density is high in the inner circle (with center, K;, of the i-th seismogenic source and radius
100km) and low in the outer (100-200km) part. Figure 2 shows the cumulative value, N(<x), of the
mean epicenter density of the strong earthquakes (M>6.0, 1911-2014) of all eight seismogenic
sources, as a function of the distance, x (in km), from the center of the corresponding seismogenic
source. This figure shows clearly two zones with different seismicity levels: one circular (0-100km)
seismic zone with high epicenter density (~0.4 rate with distance from the center of the seismogenic
source) and the other (100-200km) with low (background) seismicity as it comes out from the low
epicenter density (~0.2 rate). Figure 1 shows the eight circular seismogenic sources (dashed line
circles) and their inner active parts (solid line circles).

The observation that all these eight inner seismicity zones of the Aegean area have almost equal
horizontal dimensions (radius ~100km) is not surprising, because these dimensions depend on the
maximum length of the active parts of the faults which are expected to generate maximum
earthquakes of similar magnitudes in each circular seismogenic source. Observations showed that
the magnitudes of the largest earthquakes in each of the eight inner circular seismicity zones are
similar (the average maximum magnitude with its standard deviation of these eight largest
earthquakes is 7.1+0.3).
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Table 1 - Information on the eight circular seismogenic sources (networks of seismic faults)
in the Aegean sea and its surroundings. The first two columns show the code numbers, n,
and the names of the seismogenic sources. All data used have been instrumentally recorded
(1911-2014) and are complete (Mmin=>6.0). The third and fourth columns give the
geographical coordinates of the center, K(g,A), and the radius, r (in km), of each circular
seismogenic source. In the next column the values of the optimization parameter, OP, are
given, and the last four columns give the mean values of the constants q and w of relations 1
and 2 and their standard deviations (eq, 6w), respectively.

n Source Name K(op,)) r(km)| OP | ¢ oq w ow
1 |NW. Greece 40.5, 20.7 120 | 14 |1.50| 0.19 | 0.75 |0.24
2 |lonian Sea 38.3, 20.2 150 | 53 |1.30| 0.05 | 1.13 |0.24
3 |W. Hellenic Arc | 36.0,22.5 200 | 14 |1.42| 0.17 | 0.95 [0.28
4 |E. Hellenic Arc 36.0, 26.5 200 | 11 |1.48]| 0.16 | 1.06 |[0.31
5 |E. Centr. Greece 39.0,22.9 150 | 27 |1.48| 0.09 | 0.91 [0.20
6 |E. Aegean 38.0, 27.0 120 | 35 |1.58| 0.05 | 1.24 |0.45
7 |Serbomacedonia| 41.0,23.0 150 | 14 |1.46| 0.22 | 1.15 |0.34
8 |NE. Aegean 39.6, 26.6 160 | 43 |1.33| 0.09 | 1.21 |0.25
18° 20° 22° 24° 26° 28° 30°
42° 42°
40° 40°
38’ Nag:
36 A36°
34 34°
0 100 200
18° 20° 22° 24° 26° 28° 30°

Figure 1 - The eight circular (Ki, r=100km) regions of high seismicity (solid line circles)
which form the inner parts of the corresponding eight circular seismogenic sources (dashed
line circles) of the Aegean. The numbers correspond to the code-numbers of these sources for
which detailed information is given in Table 1.
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Figure 25 - Variation of the cumulative density, N(<x), of the mean epicenter density
(number of epicenters per 10°km?) of the instrumentally located strong earthquakes (1911-
2014, M>6.0) in the broader Aegean area, with the distance, x (in km), from the center of the
corresponding seismogenic source. It is clear that the epicenter density is very high in the
inner (0-100km) circular part of the seismogenic sources (rate=0.41) and is much reduced in
the outer (>100km) parts (rate=0.20) which are dominated by background seismicity.

3. Predictive properties of the two time dependent seismicity models

The TIMAPR and the D-AS models have been developed during the last two decades and details on
their properties are given in published papers cited in the present work. In the present section, the
procedure followed for the application of the two models is described and backward tests are made
to estimate the uncertainties of the parameters calculated by these models. Forward tests are also
performed by the joint application of the two time dependent models, in an attempt to predict the
probably expected next mainshock in each of the eight seismogenic sources of the broader Aegean
area.

3.1. The TIMAPR model

This model has been developed by the use of information on earthquakes of original (complete)
catalogues concerning a large number of global seismogenic sources (Papazachos et al., 2014). Each
complete catalogue is declustered so that the remaining earthquakes (mainshocks) to fulfil the
condition: (¢/T) < 0.50, where T is the mean return period of the mainshocks of a seismogenic source
and ¢ is its standard deviation, that is, the mainshocks to exhibit a quasi-periodic behavior (Kagan
and Jackson, 1991). The ratio o/T decreases with increasing declustering time-window, At. For
At>15.0 years this ratio becomes small and remains almost constant (~0.30). In this way, a large
number of complete global samples of mainshocks had been available and were used to derive the
following two relations of global validity:

Equation 1
logT; = 0.19Mpin + 0.33M, — 0.54 logSq + q
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Equation 2
Mt = 0.73Mmin — 0.28M, + 0.48logSq + w

where T¢ (in years) is the interevent time, M, is the magnitude of the previous mainshock in the
seismogenic source, M is the magnitude of the following mainshock in this source, Muin is the
minimum mainshock magnitude and Sq (in J2 /yr) is the annual rate of the Benioff strain. The average
values of g and w and their standard deviations (oq, ow) are calculated (by equations 1 and 2 and by
using the respective complete data for each of the eight seismogenic sources of the Aegean area).
The ratio T/T; of the observed time, T, to the calculated (by equation 1) time, T, follows a lognormal
distribution with mean equal to zero and a standard deviation, ¢ (e.g. Papazachos and Papaioannou,
1993), which allows the calculation of the probability, P(At), for the occurrence of a mainshock with
M>Mpin during the next At years if the previous mainshock occurred in the seismogenic source t
years ago. The optimization parameter, OP, for the selection of the circle (K,r) is given by the
relation OP=N"?/c4, where N is the number of the interevent times of the mainshocks located in the
corresponding seismogenic source and aq is the standard deviation of q of equation 1. The best
solution is obtained when OP takes its maximum value with N>3 and is used for the prediction of
the probably ensuing mainshock. Thus, for this model, as epicenter, E;, of an ensuring mainshock is
considered the geographic mean (mean latitude, mean longitude) of the past known mainshocks
located in the seismogenic source, its magnitude, M;, is the M calculated by equation 2 and its origin
time, t;, results by adding the interevent time, T (equation 1), to the origin time of the last mainshock.

3.2. The D-AS model

This model requires the identification of a relatively small circular (seismogenic) region where
decelerating preshocks are generated and another larger circular (critical) region where accelerating
preshocks are generated. The cumulative Benioff strain, S (in J), of the preshocks of a mainshock
is given by the power law relation:

Equation 3
St =A+B((t.—t)"

where, t; is the origin time of the mainshock, t is the time to the mainshock and A, B, m are
parameters calculated by the available instrumental relative data (Bufe and Varnes, 1993), with m<1
(e.g. m=0.30) for accelerating preshocks and m>1 (e.g. m=3.0) for decelerating preshocks.

The radius, r (in km), of the circular seismogenic region and, R (in km), of the circular critical region
are given by the relations:

Equation 4
logr = 0.23M - 0.14logsq + 1.40 ¢=0.15
Equation 5
logR = 0.42M - 0.30logs, + 1.25 ©=0.16

where, M is the mainshock magnitude and sq and s, (in J/yr .10*km?) are the Benioff strain rate per
10,000km? in the seismogenic and critical region, respectively. The circular seismogenic region
[expressed by relation (4)] is also the region where all previous mainshocks are located. The
following two relations hold also for the decelerating and accelerating preshock sequences:

Equation 6
log(te — tsq) =2.95-0.31logss ©=0.12
Equation 7
log(tc — t) = 4.60 — 0.57logs, o =0.17
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where, tsg and ts, are the start times (in years) of the decelerating and accelerating preshock sequence,
respectively, and t; is the origin time of the ensuing mainshock.

The D-AS model is also applied for prediction of ensuing mainshocks. Thus, as predicted epicenter
Ed(p,A) of an ensuing mainshock by the D-AS model is considered the geographic mean (mean
latitude, mean longitude) of the epicenters of the decelerating preshocks. Two magnitude values are
calculated by the D-AS model (Mg, Ma) by relations 4 and 5 and two values of the origin time, t;, by
relations 6 and 7.

Strong evidence supporting the validity of the D-AS model is that this model has been successfully
tested backwards by fitting data on preshocks which preceded many strong (M=6.5-9.0) recent
(1980-2012) earthquakes that comprise nine complete samples of mainshocks occurred globally
(Papazachos et al., 2014). The model has been successfully tested against synthetic catalogues with
spatiotemporal clustering (Papazachos et al., 2006; Karakaisis et al., 2013). Using this model, two
strong mainshocks of the Aegean area (where relative monitoring is systematic) were successfully
predicted. The first case concerns a strong earthquake occurred in the southwestern Aegean
(Papazachos et al., 2007) and the other a strong earthquake occurred in the southeastern Aegean
(Papazachos et al., 2009).

4. Backward and forward tests of the two models

The predictive ability of the joint application of the two models is supported by the fact that both
models give similar results although they are based on different physical principles and their
applications require different data sets. However, their predictive ability must be tested on already
occurred mainshocks (backward tests) and on expected (ensuing) mainshocks (forward tests)
because such tests give further evidence for their predictive ability.

Backward tests are made through retrospective prediction of the last strong mainshock occurred in
each of the eight circular seismogenic sources of the Aegean Area (defined in section 2). The purpose
of these backward tests is to define the uncertainties of the joint application of the two models in the
estimated (predicted) origin time, At, magnitude AM, and epicenter location, Ax. Thus: a) The
estimated (predicted) origin time is the average of four values [two calculated by relation 1 of the
TIMAPR model using the available two complete data samples and two by relations 6 and 7 of the
D-AS model], b) the estimated (predicted) moment magnitude is the average of four values [two
calculated by relation 2 of the TIMAPR model based on the two complete data samples and other
two by relations 4 and 5 of the D-AS model], c) the estimated (predicted) epicenter location is the
geographic mean (mean latitude, mean longitude) of three locations [two obtained by the geographic
mean of the epicenters defined by the two complete samples of mainshocks used in the TIMAPR
model and one determined by the D-AS model (geographic mean of the epicenters of decelerating
preshocks)].

The first four columns of Table 2 give the code number of the seismogenic sources, the observed
origin time, t;, magnitude, M, and epicenter coordinates, E(p,A), of the last mainshock occurred in
each source. The next three columns list the retrospectively calculated (predicted) parameters by the
joint application of the two models. The one standard deviation, o, of the mean time difference and,
om, Of the mean magnitude difference as well as the mean distance, x (in km), between observed and
predicted epicenters and its standard deviation, oy, are given by the relations:

Equation 8
or=21years om=0.2 x=80km ox=30km

The next three columns of Table 2 show the estimated (predicted) by both models values of the
origin time, t.", moment magnitude, M", and epicenter coordinates, E*(¢p,A), of the shallow
(h<100km) mainshocks, probably expected during the period 2015-2024, in each of the eight
seismogenic sources of the Aegean area. It must be also noticed that the number eight (8) of
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mainshocks expected during the next decade in the Aegean area is reasonable, because this number
is equivalent to the mean number of mainshocks per decade occurred in this area during the
instrumental period (1911-2014).

Table 2 - Results of backward and forward tests for the prediction of mainshocks in each of
the eight seismogenic sources of the broader Aegean area (34°-42°N, 19°-28°E). The tc, M,
E(o,)) are the origin time, the magnitude and the epicentral coordinates of the past last
mainshock in each of these eight seismogenic sources. The ty, My, En(@,A) are the
corresponding retrospectively predicted parameters for these last eight already occurred
mainshocks. The tc", M”, E*(¢,A) are the calculated (predicted) parameters of the expected
(ensuing) mainshocks in each of the eight seismogenic sources. The last four columns list the
strike angle, ¢, the dip angle, 6, the rake angle, 4, and the length, L (in km), of the seismic
fault where each corresponding mainshock is expected to occur.

to M| E(@h) | to Mo En(pd) | t& |M*| E(en) | {0 |6°] 2° | L
13.05.1995 [6.5[40.2, 21.71991.96.6(40.3, 20.92018.8| 6.7 [40.1, 20.8/ 196 |49 -87 | 21
14.08.2003 [6.3]39.0, 20.6[2004.8/6.8]38.8, 20.5[2021.4] 6.8 [38.9, 20.8| 30 [77|178] 38
14.02.2008 [6.8[36.5, 21.72004.36.6(36.7, 22.2|2021.7| 6.7 [36.5, 21.7/ 320 (32| 106 | 90
15.07.2008 [6.4]35.8, 27.9[2008.5/6.6/36.3, 26.7|2021.2] 6.9 |35.3, 25.9] 10 47| -98 | 65
26.07.2001 [6.4/39.1, 24.4[2001.9/6.539.3, 23.6[2022.1] 7.0 [38.6, 22.3| 85 |40]-125| 40
06.11.1992 [6.1/38.1, 27.0[1990.36.3|38.6, 26.5[2017.9| 7.0 [39.1, 26.0| 45 [89]-172 50
13.05.1995 [6.5/40.2, 21.7[1996.5/6.3/40.6, 23.2|2020.8] 6.7 [39.6, 23.9 225 [89]-172| 90
26.07.2001 [6.4/39.1, 24.4[2003.0/6.5/39.6, 24.6[2016.2] 7.0 |40.5, 26.9] 24580/ 165 | 105

D N[OOI [(W|IN|(F|D

5. Seismic faults of ensuing strong earthquakes in the Aegean

During the application of the D-AS model on strong (M>6.5) recent (1980-2008) mainshocks in the
Aegean, it was observed that most of the epicentres of decelerating preshocks (about 55%) with
magnitude M>5.0 were clustered along the strike of the fault where the epicenter of the ensuing
mainshock is also located. An example of such preshock clustering is shown in Figure 3 where most
of the M>5.0 decelerating preshocks (red triangles), which preceded the February 14, 2008
mainshock (M=6.8), are located along the strike of the fault where this mainshock occurred. Since
the basic fault parameters (strike, ; dip, 6; rake, 1) of all known strong (M>6.5) mainshocks that
occurred since antiquity in the Aegean area have been accurately defined by geophysical (fault plane
solutions, etc.) and geological (surface fault traces, etc.) methods (Papazachos et al., 2001), an
attempt was made to identify that seismic fault within each seismogenic source where the next
mainshock is expected to occur. The basic parameters of these faults are listed in the last four
columns in Table 3.

6. Conclusion

Based on the available relative seismotectonic information for the Aegean area, as well as on the
quasi-periodic behavior of mainshocks, eight circular seismogenic sources (hetworks of active
seismic faults) were identified in this area. In each of these sources the predictive properties of two
time dependent seismicity models, i.e. the TIMAPR model, based on predictive properties of
interevent times of mainshocks, and the D-AS model based on predictive properties of decelerating
and accelerating preshocks, were examined. We found that each of the eight seismogenic sources is
separated in two zones of different seismicity level: an inner seismically active circular zone (Ki,
r=100km) and an outer zone (Ki, r=100-200km) with low seismicity.

The joint application of these two models for the estimation (retrospective prediction) of the last
strong (M>6.0) mainshock in each of the eight circular seismogenic sources of the Aegean area
shows reasonable uncertainties. This supports the validity of the procedure (method) followed in the
present work for intermediate term prediction of strong mainshocks. For this reason, this method
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has been also applied to calculate (predict) the parameters of the next strong mainshock in each of
the eight seismogenic sources of the Aegean area. It has to be noted that the estimated (predicted)
epicenters of these eight (8) expected strong mainshocks in the Aegean area during the time period
2015-2024 are all located within the inner circular parts of the corresponding eight seismogenic
sources. This is a reasonable result because past strong earthquakes of the broad Aegean area
occurred mainly in these eight inner circular zones, that is, in zones where very active large seismic
faults are mainly located.

19° 20° 21° 22°
37 -
/
[
. [ .
36 | 36
\
\
35° 35°
e
e =N
- 0 50 100
I I
19° 20° 21° 22°

Figure 3 - Identification of the seismic fault (¢=331° 6=6°, A=117°, according to GCMT) which
generated the strong mainshock (14-2-2008, 36.5°N, 21.7°E, M=6.8). This identification is based
on the clustering of most of the epicentres of strong decelerating preshocks (red triangles,
M>5.0) along the strike of a known (Papazachos et al., 2001) seismic fault (thick black line).
The circle marks the seismogenic region where the decelerating preshocks occurred.

It was also observed that most of the decelerating preshocks tend to cluster along the strike of the
fault where the impending mainshock will occur. This observation may help to the definition of the
faults where the next mainshocks will probably be generated, thus facilitating seismic hazard
assessment studies.
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