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Abstract

In this study, the section of the Salanda fault zone between Yesiloz village and Gumuskent (Nevsehir, 
Turkey) was investigated by geodetic methods, and the amount of movement in this area was determined. 
We used a Persistent Scatterer Interferometric Synthetic Aperture Radar (PSInSAR) to determine the line 
of sight (LOS) movement. Previous studies using geological and geomorphological indices have shown 
that the Salanda fault zone is active. For the first time in this study, 36 synthetic aperture radar (SAR) 
images acquired between January 8, 2020, and November 29, 2022, were used in PSInSAR analysis. 
When the annual velocity values of the stud area in the LOS direction were analysed, annual subsid-
ence values of up to 7.6 mm and annual uplift values of up to 7.2 mm were revealed. These movements 
indicate that the Salanda fault is active and normal fault characteristics. However, it also has a dextral 
strike-slip component. 

Resumen

En este estudio, se investigó la sección de la zona de la falla de Salanda entre el pueblode Yesiloz y 
Gumuskent (Nevsehir, Turquía) mediante métodos geodésicos, y sedeterminó la cantidad de movimiento 
en esta zona. En este estudio, con este fin utilizamosun radar de apertura sintética interferométrico de 
dispersión persistente (PSInSAR) paradeterminar el movimiento de la línea de visión (LOS). Estudios 
anteriores realizados coníndices geológicos y geomorfológicos han demostrado que la zona de la falla 
de Salandaestá activa. Por primera vez en este estudio, se utilizaron en el análisis PSInSAR 36imágenes 
de radar de apertura sintética (SAR) adquiridas entre el 8 de enero de 2020 y el29 de noviembre de 
2022. Cuando se analizaron los valores anuales de velocidad delárea de estudio en la dirección LOS, 
se revelaron valores anuales de subsidencia dehasta 7,6 mm y valores anuales de elevación de hasta 
7,2 mm. Estos movimientosindican que la falla de es activa y tiene características de falla normal. Sin 
embargo,también tiene un componente de deslizamiento dextral.
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1. Introduction

The study area is located on the Kırşehir Block, one of the 
tectonic units of Turkey, approximately in the middle of Turkey 
and north of Nevşehir Province (Figure 1).

Palaeozoic to Quaternary age rocks are found in and around 
the study area, as shown in Figure 2. The basement of the study 

area is made up of Palaeozoic-Mesozoic metamorphic rocks 
from the Kırşehir Massif, which are cut by Late Cretaceous 
igneous rocks. These units are unconformably overlain by 
Palaeocene-Middle Eocene sedimentary units known as the 
Ayhan Group. Additionally, Middle Miocene-Quaternary units 
unconformably overlap these units. Polyphase deformation has 
occurred in the basement metamorphic rocks in the study area. 

Figure 1.  The study area location map.
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Palaeozoic to Quaternary age rocks are found in and around the 
study area, as shown in Figure 2. The basement of the study area 
is made up of Palaeozoic-Mesozoic metamorphic rocks from the 
Kırşehir Massif, which are cut by Late Cretaceous igneous rocks. 
These units are unconformably overlain by Palaeocene-Middle 
Eocene sedimentary units known as the Ayhan Group. Addi-
tionally, Middle Miocene-Quaternary units unconformably 
overlie these units. Polyphase deformation has occurred in the 
basement metamorphic rocks in the study area. Palaeozoic to 
Quaternary age rocks are found in and around the study area, 
as shown in Figure 2.

The basement of the study area is made up of Palaeozo-
ic-Mesozoic metamorphic rocks from the Kırşehir Massif, 
which are cut by Late Cretaceous igneous rocks. These units 
are unconformably overlain by Palaeocene-Middle Eocene 
sedimentary units known as the Ayhan Group. Additionally, 
Middle Miocene-Quaternary units unconformably overlie these 
units. Polyphase deformation has occurred in the basement met-
amorphic rocks in the study area. Due to the closure of the Inner 
Tauride Ocean, the basement units and the rocks of the Ayhan 
Group underwent polyphase deformation. The Palaeocene-Mid-
dle Eocene units unconformably overlying these basement units 
have undergone at least 3 stages of folding. In the study area, the 
extensional tectonic regime began in the Late Miocene according 
to field studies (Demircioglu, 2014).

In the Middle Miocene units, folds were formed due to a 
compressional tectonic regime. However, in the units formed after 

the Late Miocene-Pliocene period, no structures belonging to the 
compressional tectonic regime were observed. Instead, normal 
faults were formed due to the influence of the extensional regime.

In the study area, northeast-southwest-trending normal faults 
were formed due to the northeast-southwest-trending exten-
sional tectonic regime. The most significant fault in this area 
is the Salanda fault zone, which consists of several segments. 
In this study, we analyzed the movements of this fault between 
Yesilöz and Gumuskent using the PSInSAR method. According 
to the studies of Şengör and Yılmaz (1981), the Salanda fault 
zone, which is the subject of this study, is located in the Central 
Anatolian Plain region. Central Anatolia was under an exten-
sional tectonic regime during the Neotectonic Period (Şengör 
and Yılmaz (1981), Koçyiğit (1984, 2003). The resulting faults 
generally developed as normal and extensional strike-slip faults. 
Koçyiğit and Doğan (2016) conducted a study on the neotectonic 
faults of Central Anatolia (Figure 3).

The study area is located in the Central Anatolian region, east 
of the Tuzgölü fault zone and north of Nevşehir province (Figure 
3). One of the most important fault zones in Central Anatolia in 
Turkey is the Salanda fault zone. A satellite-based study on this 
fault zone has been carried out for the first time in this study.

This study aims to investigate the characteristics of the 
Salanda fault zone between Yesiloz-Gumuskent in the study area. 
For this purpose, field and PSInSAR studies were carried out.

The Salanda fault, which is the focus of this study, is one 
of the normal faults that developed in Central Anatolia during 

Figure 2. Geological map of the study area and the Salanda Fault (Modified from Demircioğlu and Coşkuner, 2022)..
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Figure 3. Simplified map showing plate tectonics and neotectonic faults of Turkey. CVP: Central Anatolian Volcanic Province (Modified 
from Koçyiğit and Doğan, 2016).
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the Neotectonic period. This development was due to the north-
east-southwest extensional tectonic regime. The Yerköy, Seyfe, 
Salanda, and Tuzgolu faults are examples of such normal faults, 
which also have lateral thrusts. The extensional tectonic regime 
created fault directions that run in a northwest-southeast direc-
tion, as shown in Figure 3.

The study area has Palaeozoic-Mesozoic age metamorphic 
rocks belonging to the Kırşehir Massif, and Late Cretaceous 
age igneous rocks cut these rocks. Palaeocene-Quaternary rocks 
unconformably overlie these units. The Salanda fault zone has 
travertines formed by it. Additionally, the fault cut the Quaternary 
basalts. These deformations are visible in the field, as shown 
in Figure 2. The Salanda fault, which is the focus of this study, 
is one of the normal faults that developed in Central Anatolia 
during the Neotectonic period. This development was due to the 
northeast-southwest extensional tectonic regime. The Yerköy, 
Seyfe, Salanda, and Tuzgolu faults are examples of such normal 
faults, which also have lateral thrusts. The extensional tectonic 
regime created fault directions that run in a northwest-southeast 
direction, as shown in Figure 3.

The study area has Palaeozoic-Mesozoic age metamorphic 
rocks belonging to the Kırşehir Massif, and Late Cretaceous 
age igneous rocks cut these rocks. Palaeocene-Quaternary rocks 
unconformably overlie these units. The Salanda fault zone has 
travertines formed by it. Additionally, the fault cut the Quaternary 
basalts. These deformations are visible in the field, as shown 
in Figure 2. The Salanda fault, which is the focus of this study, 
is one of the normal faults that developed in Central Anatolia 
during the Neotectonic period. This development was due to the 
northeast-southwest extensional tectonic regime. The Yerköy, 
Seyfe, Salanda, and Tuzgolu faults are examples of such normal 
faults, which also have lateral thrusts. The extensional tectonic 
regime created fault directions that run in a northwest-southeast 
direction, as shown in Figure 3.

The study area has Palaeozoic-Mesozoic age metamorphic 
rocks belonging to the Kırşehir Massif, and Late Cretaceous 
age igneous rocks cut these rocks. Palaeocene-Quaternary rocks 
unconformably overlie these units. The Salanda fault zone has 
travertines formed by it. Additionally, the fault cut the Quaternary 
basalts. These deformations are visible in the field, as shown 
in Figure 2.The Salanda fault, which is the focus of this study, 
is one of the normal faults that developed in Central Anatolia 
during the Neotectonic period. This development was due to the 
northeast-southwest extensional tectonic regime. The Yerköy, 
Seyfe, Salanda, and Tuzgolu faults are examples of such normal 
faults, which also have lateral thrusts. The extensional tectonic 
regime created fault directions that run in a northwest-southeast 
direction, as shown in Figure 3.

The study area has Palaeozoic-Mesozoic age metamorphic 
rocks belonging to the Kırşehir Massif, and Late Cretaceous 

age igneous rocks cut these rocks. Palaeocene-Quaternary rocks 
unconformably overlie these units. The Salanda fault zone has 
travertines formed by it. Additionally, the fault cut the Quaternary 
basalts. These deformations are visible in the field, as shown 
in Figure 2. The Salanda fault, which is the focus of this study, 
is one of the normal faults that developed in Central Anatolia 
during the Neotectonic period. This development was due to the 
northeast-southwest extensional tectonic regime. The Yerköy, 
Seyfe, Salanda, and Tuzgolu faults are examples of such normal 
faults, which also have lateral thrusts. The extensional tectonic 
regime created fault directions that run in a northwest-southeast 
direction, as shown in Figure 3.

The study area has Palaeozoic-Mesozoic age metamorphic 
rocks belonging to the Kırşehir Massif, and Late Cretaceous 
age igneous rocks cut these rocks. Palaeocene-Quaternary rocks 
unconformably overlie these units. The Salanda fault zone has 
travertines formed by it. Additionally, the fault cut the Quaternary 
basalts. These deformations are visible in the field, as shown in 
Figure 2. Using the Persistent Scatterer Interferometric Synthet-
ic Aperture Radar (PSInSAR) technique, surface deformation 
can be easily monitored spatially (Poyraz and Hastaoğlu 2020). 
PSInSAR is a widely used geodetic method that has been applied 
in recent years. The PSInSAR method has been widely used in 
deformation-observing scientific research focusing on tectonic 
movements (Arıkan et al. 2010; Poyraz and Hastaoğlu 2020; 
Dumka et al. 2020; Dumka et al. 2021; Suribabu et al. 2022a; 
Suribabu et al. 2022b; Dumka et al. 2023), in the determination of 
earthquake-induced surface movements (Yen et al. 2011; Suárez 
et al., 2018; Famiglietti, 2022), landslide monitoring (Peyret et 
al. 2008; Hastaoğlu et al. 2014), volcanic (Hooper et al. 2004, 
2007; Gündüz et al. 2023), geological and urban areas (Meisina 
et al. 2006; Rodríguez et al., 2012; Gezgin 2022; Dumka et al. 
2022), and subsidence in mining areas (Abdikan et al. 2014).

This study aims to determine the tectonic movements and 
surface deformations in the Salanda Fault Zone. To this end, 
PSInSAR was applied to the Salanda Fault Zone to determine 
movements in the line of sight (LOS) of the area. The PSInSAR 
analyses were performed using the Stanford Method for Persistent 
Scatterers (StaMPS)/MIT software (Hooper et al. 2018). The 
novelty of this study is the lack of any geodetic study related to 
the Salanda fault. The results of our study are important in that 
the velocity information obtained from the analysis results can 
be used by different disciplines, such as geology and geophysics.

1.1 Salanda Fault Zone

In the study area, the neotectonic period started during the 
Late Miocene-Early Pliocene (Demircioglu, 2014). Following 
this period, the study area and its surroundings were affected by 
the extensional tectonic regime which led to the formation of 
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normal faults. Even though these faults have strike-slip move-
ments, they exhibit normal faulting characteristics. The strike-slip 
faults observed in and around the study area indicate that they 
were formed under the extensional tectonic regime.

The Salanda fault zone was first identified in the study of 
Koçyiğit (1984), and it has been determined that the length of 
the fault is 60 km. The Salanda fault has different segments, 
and its strikes vary between N40-800E and N450W-N820W. 
The dip of the fault plane is observed towards the southwest and 
southeast with values ranging from 58 to 72 degrees (as shown 

Figure 4. The Salanda fault zone and the Kızılırmak Graben (Between Yesıloz-Gumuskent village).

Figure 5. View of the Salanda fault zone from southeast of Gumuskent (Gumuskent-Yesıloz road).

in Figures 2, 3, and 4). One of the best places to observe the 
fault is southeast of Gumuskent (Figure 5).

In the following years, studies were carried out on the Salanda 
Fault (Şaroğlu et al., 1987; Atabey, 1989). Şaroğlu et al. (1987) 
mentioned in their study that the Salanda fault zone cuts the 
Quaternary units and causes deformation in them. Therefore, 
they considered the Salanda fault as an active fault. Doğan (2011) 
obtained Quaternary (1.9 my. to 96 ka) ages in his radiometric 
dating of the basalts observed in the study area. In the north of 
the field, it was observed during field studies that the Quaternary 
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basalts around Karaburna were cut by the Salanda fault. Temiz 
(2004) and Temiz et al. (2009) found 70145-96080 years (late 
Pleistocene) and 18040-8700 years old (late Pleistocene-Holo-
cene) by uranium ageing method on travertines in the vicinity 
of Avcıkoy, northwest of the study area.

In Turkey, the neo-tectonic onset of each region is different. 
In the study area, the neo-tectonic period begins in the Late 
Miocene-Lower Pliocene (Demircioğlu, 2014). After this period, 
Central Anatolia came under an extensional tectonic regime. 
There are important faults in and around the study area. During 
the instrumental period, catastrophic earthquakes occurred on 
these faults (Figure 6).

In 1938, a magnitude 6.8 earthquake occurred on the Akpınar 
fault, which is the continuation of the Salanda fault (Figures 3, 6).

Non-instrumental period earthquakes are said to have oc-
curred among the people. Demircioğlu and Coşkuner (2022) 
found that the fault showed medium-high tectonic activity in 
the geomorphic index studies of the Salanda fault zone between 
Yeşilöz and Kesikköprü. In the study of Koçyiğit and Doğan 
(2016), the annual right lateral offset was 4 mm since the Pleis-
tocene, and they determined the length of the fault to be 66 km.

Along the Kızılırmak valley, where the Salanda Fault bor-
ders on one side, there are some studies on the fault ( Koçyiğit, 
(2003), Doğan et al., (2009), Doğan, (2011), Çiner et al., (2015). 
In addition, with the development of satellite and measurement 
technologies in recent years, studies to determine the amount 
of movement on fault lines have intensified (Biggs et al., 2007; 
Yavaşoğlu et al., 2011; Shirzaei and Bürgmann 2013; Wang and 
Johnson 2015; Rosu et al., 2015; He et al., 2019; Gürsoy et al., 
2017; Liu and Zhao, 2020; Scott et al., 2020; Peterson et al., 
2020; Howel et al., 2020).

The Salanda fault zone is located in the northeastern part 
of the Kızılırmak graben, through which the Kızılırmak River 
flows. This is one of the faults that played an important role in 
the formation of the graben.

2. Materials and Methods

Geological and geomatic studies carried out in the area were 
evaluated together and new data on the Salanda fault zone were 
obtained. A geological map was produced from field studies in 

Figure 6. Earthquakes in and around the study area (Modified from Kandilli, 2022).

1900-2021 Instrumental period earthquakes M ⩾ 4
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the area. The young units cut by the Salanda fault zone were 
analysed in detail. The fact that it cuts basalts that are radiomet-
rically dated and determined to be of Quaternary age indicates 
that the fault is active. In addition to these field data, geomatic 
data were required, and 3 years of data were obtained for this 
area. The field and geomatics data obtained were analysed to-
gether to provide data on the extent of the fault zone's vertical 
and horizontal movement and activity These data were analysed 
using computer software. Plots of these data were produced.

2.1 Study Area Field dataset

Mapping investigations were conducted on the Salanda fault 
zone segments during the field survey of the research region. 
We spotted the young units that were severed by the fault. In 
the field, the fault planes' strike and dip values were measured, 
and the fault lines' variations were identified. Figure 6 displays 
the seismic data that was collected for the research region and 
its environs. In particular, faulting was shown to have altered 
the Kızılırmak River's bed.

We followed the river's ancient beds. Geological informa-
tion was gathered on the degree of displacement, which was 
previously ascertained by other studies.Seismic activities are 
observed in and around the Salanda fault.

2.3 PSInSAR data acquisition

Images from the European Space Agency's Sentinel-1 satellite 
were used in the PSInSAR analysis. The data of the Sentinel-1A 
synthetic aperture radar (SAR) images are shown in Table 1.

 The total SAR coverage (Track 14) is shown in Figure 7. In 
addition, these data have been added to the Google Earth image. 

This image shows the uplift and subsidence zones caused by the 
Salanda fault zone (Figure 8). The approximate boundaries of 
the uplift and subsidence zones also form fault lines.

36 Sentinel-1 SAR images have been used in this study. The 
SAR images are interferometric wide (IW), C-band, track num-
ber 14, and were acquired between 08.01.2020 and 29.11.2022. 
The Copernicus Open Access Hub (URL-1) provided the SAR 
images free of charge.

2.2 PSInSAR analysis

The StaMPS software has been developed to analyse move-
ment over the continent (Hooper et al. 2007). In addition, the 
PSInSAR technique has been applied, which brings a different 
approach. These methods use the spatial correlation of the 
interferometric phase to find pixels with low phase change. 
This makes it possible to analyse all types of terrain, excluding 
man-made objects. Fixed target points are determined using 
adaptation maps of the interferograms. The most basic technique 
in the evaluation is the determination of the correlation thresh-
old. If a target gives a higher correlation value than the mean, 
it is designated as a permanent scatterer (PS) point. PSInSAR 
analyses with a minimum of 12 SAR images are suggested to 
increase the number of PS points (Hooper et al. 2007). The 
time series is generated from the amplitude values of the pixels 
in each image. Multiple sets of interferograms are generated to 
identify highly fitted targets. A single master image is used to 
produce a set of differential interferograms for this target. When 
producing interferograms, it is suggested that a DEM be used to 
remove the effects of topography.

3. Results

3.1 PSInSAR analysis

The process consists of three main steps: interferogram 
generation, PS selection, and atmospheric filtration. First, appro-
priate sub-swath and bursts are selected in the SAR dataset, and 
precise orbit files are applied to them. Then, the master image 
is selected considering the time interval, vertical baseline, and 
least atmospheric effect, and all dependent images are recorded 
using the master image with the help of the S-1 Back Geocoding 
operator. After the coregistration process, interferograms are 
produced and prepared for StaMPS analysis by removing the 
topographic phase component. The entire processing block has 
been performed using SNAP. The next steps of the processing 
block are performed in the StaMPS software, and in the first step, 
PS candidates are selected based on the amplitude distribution 

Sentinel-1A
2020.01.08 2021.01.02 2022.01.09
2020.02.01 2021.02.07 2022.02.02
2020.03.08 2021.03.03 2022.03.10
2020.04.01 2021.04.08 2022.04.03
2020.05.07 2021.05.02 2022.05.09
2020.06.12 2021.06.07 2022.06.02
2020.07.06 2021.07.01 2022.07.20
2020.08.11 2021.08.06 2022.08.01
2020.09.04 2021.09.11 2022.09.06
2020.10.10 2021.10.05 2022.10.12
2020.11.03 2021.11.10 2022.11.05
2020.12.09 2021.12.04 2022.11.29

Table 1. Dates of the SAR images used.
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Figure 7. The blue box indicates the approximate coverage of the Sentinel-1A satellite radar images, track number 14. The red line represents 
the Salanda Fault (Emre et al. 2013).

Figure 8. PSInSAR results of the study area with Google Earth image and Salanda fault.
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index. The amplitude distribution index is defined as the ratio 
of the standard deviation of each pixel to the average amplitude 
value and is calculated using Equation (1) (Hooper et al. 2007 
and Ferretti et al. 2001):

where DA defines the amplitude dispersion value and σA and μA 
define the standard deviation and mean of the amplitude values 
(Hooper et al. 2007). The threshold value used is typically 
between 0.4 and 0.42. After determining the candidate pixels 
according to the amplitude distribution, the phase noise is esti-
mated and removed for each candidate pixel using phase analysis. 
The residual phase of the xth pixel and the ith interferogram is 
given by Equation (2) (Hooper et al. 2007):

ψx,i=W{ϕD,x,i+ϕA,x,i+ΔϕS,x,i+Δϕθ,x,i+ϕN,x,i

where W{·} defines the wrapping operator, ψx,i=W{ϕD,x,i+ϕA,x, 

i+ΔϕS,x,i+Δϕθ,x,i+ϕN,x,i, represent the general terms for phase 
change due to movement of the pixel in the satellite LOS direc-
tion, phase change due to atmospheric delay between satellite 
passes, residual phase change due to satellite orbital error, phase 
change due to viewpoint, and phase noise, respectively (Hooper 
et al. 2007, Lu et al. 2020). Then, candidate PS points are filtered 
according to the noise features estimated and extracted in the 
previous step so that PS points in the time series are determined 
based on the amplitude and phase analysis for each pixel in each 
interferogram. After filtering the PS points, the wrapped phase 
is corrected for spatially uncorrelated look angle (SCLA) error, 
and then the phase unwrapping step is performed. In the last step, 
SCLA errors mostly caused by digital elevation model (DEM) 
errors are predicted and removed, after this step atmospheric 
filtering is performed, and the LOS direction velocities for the 
region of interest are obtained (Gündüz et al. 2023). The pro-
cessing workflow of the study is given in Figure 9.

Figure 9. Processing workflow of the study.
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Shuttle Radar Topography Mission (SRTM) data were used 
to remove the effect of topography on the interferograms. The 
master image was chosen to be the temporal and spatial centre 
of all images in the PSInSAR analysis. The 07 June 2021 image 
was used as the master image in the SAR image analysis. Figure 
10 shows the baseline perpendicular values and the baseline 
temporal values with the master images.

A total of 323111 PS points were generated for the study 
area. The annual velocities in the study area in the LOS direc-
tion and their standard deviations are shown in Figure 11a. The 
vertical axis represents the latitude value while the horizontal 
axis represents the longitude value in Figure 11b.

In Figure 11, red indicates an uplift in the LOS direction, 
while blue indicates subsidence in the colour scale of the figure. 
The annual velocities in the study area range from -7.6 mm 
(lowest) to 7.2 mm (highest), while the standard deviation of 
the annual velocities in the LOS direction ranges from 0.4 mm 
to 2.7 mm (Figure 11).

4. Discussion

According to the results of the PSInSAR analysis, when the 
annual velocities in the LOS direction obtained for the study 
area are examined, annual subsidence values up to -7.6 mm and 
annual uplift values up to 7.2 mm were determined. Doğan et 
al. (2009), based on field observations, determined the erosion 
rate of the river along the Kızılırmak valley to be 0.08 mm/year 
during the last 2 million years. The highest rate of erosion was 
found to be 0.11 mm/year. In addition, Koçyiğit and Doğan 

(2016) determined the annual right lateral displacement as 4 
mm since the Pleistocene and the length of the fault as 66 km. 
This study determined the average uplift values obtained from 
the SAR images for the last 3 years as 7.2 mm/year.

This is considerably higher than the data obtained in previ-
ous studies. According to the investigations carried out at these 
points along the Kızılırmak Graben, the Salanda fault zone 
shows high uplift values due to the normal fault character. The 
fault has both vertical and horizontal movement components. 
However, it will not be called an oblique fault as it has much less 
horizontal slip. According to the study of Scholz et al. (1987), 
the amount of movement and the risk of generating earthquakes, 
higher movement values are observed compared to intra-con-
tinental faults. It poses a risk in terms of earthquake potential. 
The characteristics of the segments of the Salanda fault zone are 
different. In particular, the larger segments should be studied in 
more detail, including paleoseismology.

5. Conclusions

Through the utilization of the PSInSAR methodology, this 
study analyzed the Salanda Fault Zone and accurately identified 
movements in the LOS direction. The PSInSAR data enabled 
a comprehensive determination of the number of movements 
that occurred on the Salanda Fault Zone, producing detailed 
information about the area with 323111 PS points. These points 
provided crucial insights into the magnitude of movement, field 
observations, and uplifts in the fault zone, particularly in areas 
where the fault passes, indicating significant activity. Additionally, 

Figure 10. Temporal and spatial distribution of 36 ascending Sentinel-1 images, track number 131, based on the master image (red lines 
indicate interferogram pairs).
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Figure 11. PSInSAR results of the study area. (a) Annual velocity in the LOS direction. (b) Standard deviations of the annual velocities in 
the LOS direction.

a

b

the study employed geomorphic indices (Demircioğlu and Coşku-
ner, 2022), revealing medium to high levels of tectonic activity.

Upon examining the historical earthquake data (Figure 6),  
it is evident that an earthquake measuring 6 on the magnitude 
scale occurred in the northwestern region of the  Salanda fault 
zone, which is located outside of the study area. Seismic ac-
tivity has been detected in and around the Salanda fault. The 
combined findings of PSInSAR results, field observations, and 
geomorphic indices studies strongly suggest the presence of an 
active fault. When analyzing movement values, the geomorphic 
indices and PSInSAR methods yield higher results compared to 
field studies. Interestingly, the uplift and subsidence values align 
closely with the fault lines. Palaeoseismological studies on this 
fault segment will be useful. Thus, the frequency of earthquake 
generation can be determined approximately. The high amounts 
of movement obtained indicate that it has the potential to produce 

earthquakes. A possible earthquake will significantly affect the 
neighbouring provinces. The fault zone is in a position to affect 
several neighbouring cities. 
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