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Abstract

This study investigates potential structure distribution in the southeastern Aegean Region,
a seismically active and complex region of the Eastern Mediterranean. Using gravity data from the
TOPEX v29.1 database, the Fast Sigmoid (FSED) and Tilt Angle of the Horizontal Gradient (TAHG)
methods were applied to detect potential structural boundaries. Earthquake and focal mechanism
catalogs compiled from various databases were also used to interpret the identified structural edges.
A total of 69 structure boundaries were detected, some of which are potential faults related to
existing faults. The results of this study provide new insights into the region’s tectonic framework,
revealing both the continuity of known faults and the identification of new potential faults, thus

contributing valuable information on the region’s seismotectonic characteristics.

Keywords: Edge detection; Fast Sigmoid; Gravity data; Seismotectonics; Southeastern Aegean
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1. Introduction

The southern Aegean Sea, which hosts the Hellenic subduction zone, stands out as one of Europe’s most seismically
active complex seismotectonic regions and is the subject of geoscientific investigations for the understanding
of the current seismotectonic of the Aegean (Andinisari et al., 2020; Friederich et al., 2013; Kiratzi, 2014;
Kiratzi and Louvari, 2003; Kkallas et al., 2013; Kuleli, 1997; Main and Burton, 1989; Papadopoulos et al., 1986;
Papazachos et al., 1998; Papazachos, 1999; Tan, 2013; Vamvakaris et al., 2016). Inhabited for millennia, the
Turkish and Greek coastlines bear witness to the enduring impact of this seismic activity, including historically
devastating tsunamis (Altinok and Ersoy, 2000; Ambraseys and Synolakis, 2010; Di Maro and Maramai, 1992;
Dominey-Howes, 2002; Dominey-Howes et al., 2000; Galanopoulos, 1960; Karkani et al., 2021; Papadopoulos
and Chalkis, 1984; Papadopoulos et al., 2014; Triantafyllou and Papadopoulos, 2024; Triantafyllou et al., 2020).
Two major tectonic movements control the region’s tectonic activity: the subduction of the African lithospheric
plate beneath the Aegean and the movement of the Anatolian Plate to the west and the counterclockwise rotation
to the southwest. According to satellite geodesy models, the African Plate is moving in a northerly direction
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relative to Eurasia at a rate of about 10 mm/yr, shaping the Hellenic subduction zone (McClusky et al., 2000;
Reilinger et al., 2006) (Fig. 1). The Anatolian plate moves to the southwest at 30-40 mm/yr, causing extension in the
Aegean area (Jackson et al., 1994; Le Pichon and Angelier, 1979; Le Pichon and Angelier, 1981; McClusky et al., 2000;
McClusky et al., 2003; McKenzie, 1978; Oral et al., 1995; Taymaz et al., 1991; Taymaz et al., 1990). In contrast,
seismological and geological investigations reveal that although a compressional stress field does not characterize
the westward movement of the Anatolian plate in the Aegean area, it is predominantly under an N-S extensional
stress regime (McKenzie, 1972, 1978; McKenzie, 1970; Papazachos et al., 1998; Reilinger et al., 2010). This distinction
is essential for understanding the different influences on the tectonic behavior of the region. Normal faulting
regimes extending in N-S directions are listed in historical earthquake catalogs (Dimova and Raykova, 2018). Many
authors have mentioned the existence of E-W trending faults in the region exhibiting right-lateral or left-lateral
components by N-S extension (Dewey and $engor, 1979; Dogan et al., 2021; Emre et al., 2011; Eyidogan, 2022;
Jackson et al., 1994; Jackson and McKenzie, 1988; Papazachos et al., 1998; Tan et al., 2014; Taymaz et al., 1991;
Tepe and S6zbilir, 2017).

The reason for the N-S directed extension in the Aegean region is the slab pull force in the Mediterranean
(Brun et al., 2017; Doglioni et al., 2002; Kahveci et al., 2019; Le Pichon, 1983; Le Pichon and Angelier, 1979;
Mercier et al., 1989; Seyitoglu and Scott, 1996; Sorel et al., 1988; Sternai et al., 2014). The region has many faults
with different characteristics and lengths. Many earthquakes in the Aegean Sea are normal faulting with right-lateral
strike-slip components (Taymaz et al., 1991).

Active normal faults extending in E-W, NE-SW and NW-SE directions and strike-slip faults developing between
these normal faults are the product of tectonic expansion movements in the NE-SW direction that are dominant
throughout the entire Aegean (Eyidogan, 2022). Detecting faults in an area and determining the focal mechanisms
of earthquakes occurring on these faults clarify the tectonic setting. It also provides information about the stress
field orientations. The focal mechanisms of earthquakes in the broader Aegean Sea area have been determined
via several investigations (Baker et al., 1997; Cambaz and Mutlu, 2016; Delibasis, 1968; Friederich et al., 2013;
Hatzfeld et al., 1997; Hatzfeld et al., 1996; Hatzfeld et al., 1989; Hodgson and Cock, 1957s; Kiratzi, 2014; Kiratzi
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Figure 1. The geodynamic and tectonic structures of the broader Aegean region (NAFZ: North Anatolian Fault Zone).
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and Louvari, 2003; Kiratzi and Langston, 1989, 1991; Kiratzi et al., 1991; McKenzie, 1972, 1978; Moshou, 2020;
Papadimitriou, 1993; Papazachos 1961; Papazachos et al., 1998; Paradisopoulou et al., 2006; Ritsema, 1974;
Roumelioti et al., 2011; Taymaz et al., 1991; Taymaz et al., 1990).

Geological mapping of a specific region, as well as applications in environmental and engineering fields, often
requires the interpretation of potential field data in terms of edge detection to outline the horizontal boundaries
of the underlying features (Fedi and Florio, 2001; Hsu et al., 1996). Gravity maps are often used to delineate
geological contacts and faults. Over the years, several edge detections filters have been developed and improved
to obtain better solutions for detecting edges of geological structures from potential field data, including the first
order vertical derivative (VDR or FVD), analytic signal (ASA), tilt angle (TA), total horizontal derivative (THDR),
theta map (TM), and hyperbolic tilt angle (HTA). The edge detection filters are mostly based on horizontal and
vertical derivatives of the field (Alvandi and Ardestani, 2023). On the other hand, edge detection approaches that
rely solely on gradient amplitude have demonstrated considerable shortcomings in identifying both shallow and
deep anomalous discontinuities (Alvandi and Ardestani, 2023). Researchers have, therefore, designed phase-based
filters to determine the lateral boundaries of potential sources (Ai et al., 2024a; Ai et al., 2024b; Alamdar et al., 2012;
Alvandi and Ardestani, 2023; Chen et al., 2017; Cooper and Cowan, 2006; Ekinci et al., 2013; Evjen, 1936; Fedi and
Florio, 2001; Ferreira et al., 2013; Li et al., 2013; Miller and Singh, 1994; Nasuti and Nasuti, 2018; Sun et al., 2016;
Wijns et al., 2005).

This study aimed to detect potential structure distribution in the southeastern Aegean region based on
gravity data, providing a detailed seismotectonic map. To this end, data processing and detecting the edges of
the potential structures were completed in this study. The gravity dataset was compiled from the TOPEX v29.1
database (Sandwell et al., 2013; Sandwell et al., 2014; Sandwell and Smith, 2009; Smith and Sandwell, 1997). Fast
Sigmoid (FSED) and the Tilt angle of the Total Horizontal Gradient (TAHG) methods have been selected because
of their accuracy in detecting lateral boundaries of the causative structures. Moreover, we evaluated whether the
potential structures are faults. For this reason, we compiled a homogenized fault map using existing fault catalogs
(which are the Eurasia database (AFEAD), European Fault — Source Model 2020 (EFSM20), and (NOAFAULTSs)), which
were then compared to the edge detection maps we generated (Basili et al., 2023; Basili et al., 2022; Ganas et al., 2013;
Zelenin et al., 2021). Through correlation with seismological data, an interpretation was made. This approach
has allowed for a detailed visualization of the seismotectonic features of the region. In our study, the FSED and
TAHG methods produced distinct results in identifying anomalies related to the existing faults. The FSED method
showed a stronger alignment with the faults, while the TAHG method generated fault-independent anomalies
in certain areas. This suggests that the two methods are sensitive to different deformation processes or the variable
characteristics of subsurface structures.

2. Seismicity of the Study Area

The study area is between 35.5°N and 38.5°N in latitude and 26°E and 29°E in longitude. The earthquake catalog
data for the study area were compiled from the Disaster and Emergency Management Presidency (AFAD), Bogazici
University Kandilli Observatory and Earthquake Research Institute — Regional Earthquake-Tsunami Monitoring
Center (B.U.KOERI-RETMC), the Geodynamics Institute of the National Observatory of Athens (GI-NOA, http://www.
gein.noa.gr/services/cat.htm) and United States Geological Survey (USGS) earthquake catalogs (https://earthquake.
usgs.gov/earthquakes/search/). The compiled catalog contains 92067 earthquakes with magnitudes of 0.0 < Mw < 7.2
from 1900 to August 31, 2023. Twenty-four earthquakes are with magnitudes Mw > 6.0. The last earthquakes, with
a magnitude of Mw = 6.6 Bodrum-Kos earthquake on July 20, 2017 (Cordrie et al., 2021; Dimova and Raykova, 2018;
Dogan et al., 2018; Dogan et al., 2019; Ganas et al., 2019; Heidarzadeh et al., 2017; Karakostas et al., 2022;
Karasozen et al., 2018; Konca et al., 2019; Over et al., 2021; Oztiirk and Sahin, 2019; Papadopoulos et al., 2019;
Papathanassiou et al., 2019; Sboras et al., 2020; Tiryakioglu et al., 2018), and the Mw = 6.9 Samos earthquake
on October 30, 2020 (Akinci et al., 2021; Aktas et al., 2022; Chousianitis and Konca, 2021; Hu et al., 2022;
Karakostas et al., 2021; Kiratzi et al., 2021; Sboras et al., 2021; Sun et al., 2024; Taymaz et al., 2022). According to
the depth analysis visualized with the ZMAP program (Wiemer, 2001), the depths of the earthquakes occurring in the
study region, including these, are between 0 and 192 km. The zone between 0-35 km is seismically very active: 97%
of the earthquakes occurred in the first 35 km depth. Mw > 6.0 earthquakes occur at 0-100 km depths, and Mw > 5.0
earthquakes occur at depths up to 192 km (Fig. 2a). Most seismic activity in the SE Aegean occurs around Samos
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Figure 2. (a) 3D spatial distribution of the earthquakes by magnitudes in the depth section (red stars represent Mw > 6.0
earthquakes) (This map was produced by ZMAP), (b) The epicenter distribution of the earthquakes (yellow stars
represent Mw > 6.0 earthquakes) (This map was produced by GMT v6.5).

Island and in the Gulf of Gokova. The majority of earthquakes in these regions occur at depths between 0-40 km.
However, the earthquake depths in Gokova Bay and its southern area reach 80 km. According to the map plotted by
the GMT 6 program (Wessel et al., 2019), the epicenter distributions of earthquakes deeper than 120 km to 192 km
are concentrated between coordinates 36-36.8°N and 26-27°E (Fig. 2b). Deep earthquakes occur in the region due
to the subduction of the African Plate under the Aegean.

According to the historical earthquake catalogs (the European Archive of Historical Earthquake Data (AHEAD),
Share European Earthquake Catalog (SHEEC) and Disaster and Emergency Management Presidency (AFAD)
(https://deprem.afad.gov.tr/event-historical)), 195 earthquakes occurred in the region throughout the historical
period (Albini et al., 2013; Stucchi et al., 2013). The maximum observed macroseismic intensity (historical magnitude)
of the earthquakes between 1040 and 1899 varied between IV and X, and many of the largest historical earthquakes
in the Aegean Sea were destructive earthquakes in tsunami catalogs.

3. Data and Methods

There are several established methods for edge detection, including the Analytic Signal (ASA), First Order Vertical
Derivative (VDR), Total Horizontal Derivative (THDR), Tilt Angle (TA), and Theta Map techniques. In this study, we
have chosen the Fast Sigmoid (FSED) and Tilt Angle of Horizontal Gradient (TAHG) methods due to their superior
ability to identify potential source edges at their maximum values, as well as their effectiveness in balancing
anomalies originating from both deep and shallow geological sources. When compared to traditional edge detection
methods, both FSED and TAHG have shown improved performance. The boundaries of potential tectonic structures
have been settled over and around the maximum values of both methods (Altinoglu, 2023; Eldosouky et al., 2022;
Ferreira et al., 2013; Oksum et al., 2021).

Oksum et al. (2021) proposed the Fast Sigmoid method to estimate the edges of potential structures from the
total horizontal gradient of potential field anomalies. This method uses a modified fast sigmoid function of R and
is defined as

R—-1
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where R is the ratio of the first-order vertical and horizontal derivatives of the total horizontal gradient of the
potential field and is calculated as follows:
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In addition to the FSED method, we used the Tilt angle of the horizontal gradient (TAHG) method.
Ferreira et al. (2013) developed this method, which involves calculating the arctangent of the vertical derivative
of the total horizontal gradient (THDR) divided by the THDR’s modulus. The properties of arctangent result in the
TAHG transform ranging between -1/2 and m/2. The TAHG method is described as follows:

dTHDR
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4. Application to Synthetic Data

In this section, we applied the TAHG and FSED methods to a 3D synthetic model to evaluate their effectiveness.
We generated a gravimetric model composed of five prisms, as shown in Fig. 3. Figures 3a and 3b present
three-dimensional and planar views of the synthetic model, respectively. The prismatic model blocks are positioned
at different locations and contain negative and positive density contrasts. The geometric parameters and density
contrast values of the synthetic model are shown in Table 1. The gravity anomalies due to the five prisms were
calculated on a grid of 16 km x 14 km points, with a spatial resolution of 1000 m (Fig. 4a). To assess the performance
of the filters in field gravity data, we added random noise of 2% to the synthetic gravity anomalies in Fig. 4a.
Figure 4b presents noise-corrupted synthetic gravity anomalies. An upward continuation filter of 200 m was applied
to the noise-corrupted synthetic gravity anomalies to reduce the residual components and better visualize the
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Figure 3. Model: (a) Planar view, (b) Three-dimensional view.
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Prismatic bodies

x coordinates (m) 3000 3000 8000 11000 14000
y coordinates (m) 7000 7000 7000 7000 7000
Depth of top (m) 250 500 250 350 450
Prism Thickness (m) 150 250 500 500 500
Prism Length (m) 7000 9000 6000 6000 6000
Prism Width (m) 2000 4000 1000 1000 1000
Density contrast (kg/m?3) 3500 -3000 2000 -2000 2000
Table 1. Geometric parameters and density contrast values of the synthetic model.
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Figure 4. (a) Gravity anomaly of the model in Fig. 3, (b) Gravity anomaly corrupted by uniformly distributed random noise,

(c) Noisy gravity anomaly upward continued to 200 m.

boundaries of prismatic sources. Figure 4c shows the noisy gravity anomaly upward continued to 200 m. Figure 5a-b
depicts the results obtained from the application of the TAHG and FSED methods, respectively, to the synthetic
gravity anomaly (Figs. 5a, 5¢) and the noisy synthetic anomaly after applying an upward continuation filter to
200 m (Figs. 5b, 5d). According to the results of both methods, the maxima values depict the edges of the sources.
Although the TAHG is able to balance the anomaly amplitudes of source prisms with different depth values, it
has resolution problems around the sources. The edges of all sources by the TAHG are enhanced in a noise-free
environment, whereas the edges of sources 1 and 2 are not well defined in the noisy environment. Edges of
sources 3,4, and 5 are defined as blurred. On the other hand, the FSED method sharpens and highlights the source
edges with better resolution for all prisms.
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Figure 5. For the synthetic model in Fig. 3: (a) TAHG for noise-free data, (b) FSED for the noise-free anomaly, (c) TAHG for
noisy gravity anomaly upward continued to 200 m, (d) FSED for noisy gravity anomaly upward continued to 200 m.

5. Application to Gravity Data

Currently, there are many datasets available as open sources, such as WGM2012 (Bonvalot et al., 2012) and
EGM2008 (Pavlis et al., 2012), for the analysis of potential structures. Bouguer gravity maps of the desired coordinates
can be obtained by means of these datasets. The dataset used in this study is gravity data from global 1-minute grids
from the TOPEX v29.1 database. TOPEX primarily provides gravity data related to the ocean surface and seafloor.
These data are highly valuable for the study of seafloor structures, ocean currents, sea level changes, and other
oceanic dynamics. Satellite data, such as those from TOPEX, offer precise measurements of sea surface gravity and
provide more detailed information through modeling of these data. In particular, in oceanic regions, the resolution of
gravity anomalies on the seafloor can significantly aid in the clearer identification of underwater features. Since our
study area includes a significant portion of marine regions, we preferred TOPEX gravity data, which is altimetry-based
and provides high-resolution gravity anomalies in oceanic and seafloor regions. In contrast, WGM 2012 is derived
from multiple sources (satellite, terrestrial, and shipborne data) but is not directly altimetry-based, while EGM 2008
is a global geoid model and may not be as suitable for detailed local analyses. Given these considerations, TOPEX
data was the most appropriate choice for our study area. Research utilizing the TOPEX database can be given, such as
Gonenc (2021) examining the availability of TOPEX V28.1 gravity data across continents excluding seas. Moreover,
Putri et al. (2019) present new research in the field of environmental sciences. The gravity data provided are already
free-air data, so we need to apply terrain correction to generate the Bouguer anomaly. The terrain correction
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relies on topographic data, which are also supplied by the same database. Terrain correction and regional residual
separation were performed using the Geosoft Oasis Montaj (Geosoft Inc., 2015). The density value utilized for
Bouguer correction was determined to be 2.67 g/cmS3. As deep structures were the focus of the study, edge detection
methods were applied to the regional map. The upward continuation method is employed in Bouguer anomaly
mapping to reduce noise and achieve a smoother representation before engaging in edge detection processes, aiming
to yield more effective results. Various elevation values were tested for upward continuation processes to ensure
minimal data loss, with the optimal value observed to be 3500 m. An upward continuation of 3500 m was applied
to the regional map, and the gravity map was prepared for edge detection (Fig. 6).
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Figure 6. Regional gravity anomaly map of the survey area.

6. Results and Discussion

Figures 7a and 7b present the anomaly maps generated using the FSED and TAHG methods to identify potential
structure boundaries. These boundaries, numbered 1 to 69, are shown with dashed lines in Figs. 8a and 8b.
In the FSED map, anomalies with maximum values (approximately 0.8365) are considered potential structure
boundaries (Fig. 8a), some of which may indicate potential fault locations. In cases where seismic activity is also
high at the structure boundaries where high-value anomalies are located, it is thought that these structures may
be potential faults (Fig. 10). If the anomaly values were high, regardless of whether the seismic activity was low or
high, the presence of seismic activity ensured that the structure boundary was accepted as a potential fault (fault
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TAHG

Figure 7. (a) FSED map, (b) TAHG map (solid lines show coastlines).

numbers 1, 6, 15, 27, 30, 39, 43, 53 and 69). Moreover, anomalies with high values but no seismic activity were
observed. Since these faults are located in the continuations of existing faults, they were accepted as potential
faults (fault numbers 40 and 42). Structure boundaries with high anomaly values and seismic activity were identified
as potential faults related to existing faults (e.g., faults numbered 7, 10, 38, 40, 42, 43, 44 and 62).

Since anomaly data alone cannot precisely define fault orientations, a few existing focal mechanism
solutions were used to confirm potential fault directions. The focal mechanisms are compiled from AFAD,
B.U.KOERI-RETMC, the GEOFON data center of the GFZ German Research Centre for Geosciences and the Global
Centroid-Moment-Tensor (GCMT) project catalogs (Dziewonski et al., 1981; Ekstrom et al., 2012). Based on the
existing focal mechanism solution available for the location of anomaly number 44, the potential fault’s orientation
at this anomaly can be northeast-southwest. This fault can be the continuation of the northeast-southwest trending
fault listed in the NOAFAULTSs database. The earthquake’s focal mechanism on potential fault number 20 indicates
that the fault orientation is northwest-southeast. The directions of the anomalies belonging to both potential fault
boundaries, numbered 44 and 20, are compared to the strike of the focal mechanisms on these anomaly locations;
it is seen that they are compatible. Likewise, the directions of the anomalies thought to be possible fault locations

FSED
TAHG

260 26.5 270 275 280 285 290

Figure 8. (a) Potential structure boundaries on the FSED map, (b) Potential structure boundaries on the TAHG map
(red dashed lines, solid black lines and red beach balls represent detected structure boundaries, existing faults
and focal mechanisms, respectively.)
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numbered 35, 52, 64 and 68 are compatible with the strike of earthquakes in these locations by the few focal
mechanisms. The boundaries of the structures identified as potential faults are generally located in areas with
earthquakes at focal depths of 0-30 km (Fig. 9). These potential faults are also observed in regions with earthquakes
at depths of 100-120 km (37, 38, and 39). Some of these faults are situated close to the epicenters of earthquakes
with magnitudes of M > 6.0 (1, 3, 49, and 64). Structure boundaries showing high anomaly values and quite large
boundaries were detected where earthquakes occurred at depths between 40 and 100 km (48, 51, 61 and 62).

The anomalies with maximum values (approximately 1.4793) were considered potential fault locations in the
TAHG method (Fig. 8b). A total of 69 potential structure boundaries were detected by the FSED method and were
also identified by the TAHG method. Both methods successfully identify potential structure boundaries, yet the
anomalies obtained with the FSED method allow for more detailed interpretations with higher resolution.

The boundaries determined using the FSED method were compared with those defined by the TAHG method.
Anomalies observed using the TAHG method exhibited higher values than those from the FSED method and were
more distinct and continuous. The boundaries appearing as two separate anomalies in the FSED method were seen
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Figure 9. Interpretation map (potential structure boundaries, focal mechanisms, earthquakes larger than M > 6.0 and
circles are shown by dashed lines, red beach balls, yellow stars and circles colored by their depth, respectively).
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as single anomalies with larger sizes in the TAHG method. While anomaly 41 is separated in the map obtained
by the FSED method, it shows continuity in the TAHG map. The boundaries of this anomaly cut existing faults.
The potential structural boundaries causing high anomalies in the region where deep earthquakes occur should be
interpreted together with other geophysical methods.

The map in Fig. 10 comprehensively visualizes the identified potential structure boundaries, including potential
fault locations (dashed lines) and existing faults (solid lines). Integrating seismicity and focal mechanisms with
gravity anomaly data offers a robust framework for correlating these structural boundaries with seismic activity,
enabling a more detailed and accurate mapping of potential fault structures crucial for understanding the region’s
tectonic behavior.
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7. Conclusions

This research comprehensively investigates the fault structures in the southeastern Aegean region, a region
of significant seismotectonic complexity. This study identifies numerous potential structures by utilizing gravity
data from the TOPEX v29.1 database and applying the Fast Sigmoid Edge Detection (FSED) and Tilt Angle of the
Total Horizontal Gradient (TAHG) methods. The detected features show strong alignment with established databases
such as AFEAD, EFSM20, and NOAFAULTSs, reinforcing the validity of these methods.

The higher overlap of the FSED method with the faults indicates that this approach is more likely to align with
local deformation structures. On the other hand, the TAHG method produced fault-independent anomalies in specific
regions, which may provide additional insights into stress distribution beyond fault zones and the detection of
regional deformations. To assess the success of these methods, statistical correlation analyses, comparisons with
different geophysical parameters, and validations with geological field observations can be performed. Our study
suggests that such methods should not be used in isolation, but rather as complementary analyses. In line with
this, we have correlated the results obtained from the edge-detection with seismological data to provide a more
comprehensive interpretation. The integration of the seismicity and focal mechanisms of earthquakes provided
a robust framework for correlating gravity anomalies with seismic activity. This comprehensive approach ensures
a more detailed and accurate mapping of fault structures is crucial for understanding the tectonic behavior of the
region.

It is not realistic to expect the existing faults in the databases to perfectly coincide with the detected anomalies.
Gravity anomalies are sensitive to density contrasts. If there is no significant density contrast along a fault, the
fault may not be clearly visible in the gravity data. Particularly for strike-slip faults, which do not involve significant
vertical displacement, gravity anomalies may be weak or absent. Some faults may have been active in the past but
are no longer seismically active, leading to weak gravity signals. Conversely, some anomalies may appear in regions
different from mapped faults, potentially indicating previously unidentified subsurface structures.

One of the key contributions of this study is the detailed mapping of potential structure edges using advanced
edge detection techniques. These methods, particularly when combined, offer enhanced resolution and accuracy,
highlighting their effectiveness in geophysical research.

Furthermore, this study emphasizes the dynamic nature of the tectonics of the southeastern Aegean region,
which is influenced by complex interactions among the African, Eurasian, and Anatolian plates. The findings suggest
that the addition of newly identified faults to existing databases can significantly improve the precision of seismic
hazard models and risk assessments in the region.

In conclusion, the integration of advanced geophysical techniques, comprehensive seismic activity, and focal
mechanism data for earthquakes has significantly contributed to understanding fault dynamics and seismic hazards
in the southern Aegean region. This approach not only enhances the geological and seismological knowledge of
the area but also provides a robust foundation for future research and practical applications in seismic hazard
management.
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