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« The powerful Turkish earthquake (Mw 7.8) occurred
on 6 February 2023 at approximately 4:15 a.m. local
time near the border between Turkiye and Syria.

« The earthquake was localized in the Kahramanmaras
region (37.22°N, 37.02°E) of Turkiye at a depth of 10
km.

« This was the biggest earthquake since 1939, which
occurred in Tarkiye after a seismic gap of low seismic
background and geodetic rate of strain, where a long-

time recurrence of historical earthquakes and wide

fault zone deformation is distributed.

Fig. 1. The geographical location of this earthquake in a global map



Introduction
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Fig. 2: Arelief map shows the Anatolian plate and its boundaries. The
velocity of yellow arrows has been taken from Ansari et al (2017).

The earthquake rupture was sustained along
the East Anatolian Fault (EAF), spreading
together into Pazarcik and Erkenek segments
to the north and the Amanos segment to the

south.

The rupture propagation of mainshock
stopped southward at the EAF diffuse
termination and northward around 20 km
south of the Elazig earthquake (6.8 Mw which
occurred in 2020) tapered off into the Putlrge

segment highlighting a potential seismic gap.

Although aftershocks extended to the 2020
Mw 6.8 Elazig rupture’s southern limit, there
was no visible break in the surface along the

Pltlrge segment.



Tectonic Setting
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The Arabian plate indentations, the Aegean Sea opening and the tectonic escaping of the Anatolian plate accompanied by
slab pushback at the Hellenic Trench generate a large-scale rotation accommodated by major transform faults.

The Arabian plate indentations forms a triple junction with the partition of slip among the EAF, the North Anatolian Fault
(NAF), and the main recent faults.

The NAF is a right-lateral strike-slip fault 1200 km long spreading from Karliova triple junction (KTJ) to the Marmara
Sea.

The EAF is a 300 km longer, conjugate left-lateral fault that spreads southwards and divisions out diffusely to the Cyprus
Arc and the Dead Sea Fault (DSF) to the southwest.



Fault Segmentation
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The coseismic slip distribution reveals severities of large slip centered along the North Amanos, South Amanos, Erkenek,
and Pazarcik segments separated by the majority of released bends and step-overs.

The rupture of these segments occurred in small-magnitude events in the last epochs. The Amanos segment hosted the Mw
7.5 event during 521 CE, an Mw 7.4 event in 1513 CE ruptured the Pazarcik segment, and an Mw 7.1 earthquake occurred
at Erkenek segment.

Although during the Mw 7.8 mainshock, a single event was ruptured by these segments, the waning and waxing of co-
seismic slip along the direction of the strike, follow the same segmentation, with fault slip tapering near the segment
boundaries. This is similar behavior to the morphological gradients and start-stop fault bends control.



Event Overview

Map of the seismic activity of February 6, 2023, near
the Tlrkiye—Syria border.

Fault lines are shown in black. The first magnitude
7.8 mainshock (yellow star) occurred at 01:17 AM
(UTC) on the East Anatolian Fault system.

The second magnitude 7.7 mainshock (01:24 PM
UTC; yellow star) occurred about 100 km north of
the first event on a distinctly separate fault.

The first mainshock broke along an ~350 km long
stretch of the EAF, while the 2nd mainshock was
~170 km long.

seNy  UFAFY G

36°E

Magnitude

38°E




Water Vapor

Pre-seismic Signals

« Anomalies detected ~33 days prior
« Atmospheric & ionospheric variations
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Historical Seismicity

Year
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End of long
quiet period
High seismic
potential

Multi-segment
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Slip Distribution

* Mw 7.8: ~8-10 m slip
« Mw 7.6: ~12 m localized slip

Rupture Characteristics

* Mw 7.8 rupture ~280 km
* Mw 7.6 rupture ~150 km
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Stress Transfer

Target / receiver fault

Slrglu-C ardak faults
before Elbistan event
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Interpretation

Mw 7.8 likely promoted Mw
7.5/7.6 rupture

Sufficient stress loading to
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Strong loading; linked to later |,
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Geodetic Observations
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Locations of GNSS stations under Turkish Permanent GNSS Network across the Turkish region



Geodetic Observations

* GNSS & InSAR show displacement
« Up to ~5 m surface deformation
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Conclusions

* Segmented faults — complex earthquakes
* Need better monitoring & hazard assessment
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