
fault distribution at the base of the Ordovician

计算断层500米处存在施工的水力压裂平台情况下的断层活化概率

Coseismic slip data processing
Collect and interpolate coseismic slip distribution of the 2023 Turkey twin earthquakes to provide initial deformation conditions.

Viscoelastic finite element numerical simulation
Establish a 3D geomechanical finite element model covering the East Anatolian Fault and Malatya Fault, considering viscoelastic rheology of the crustal medium.

Boundary condition constraints
Apply velocity boundary, stress boundary, and bottom constraint conditions consistent with regional tectonic movement.

Stress loading analysis
Calculate Coulomb failure stress change (ΔCFS) and viscoelastic stress adjustment to judge whether the Malatya Fault is loaded or unloaded.

Geological Setting

 

The Mw 7.8/7.5 twin earthquakes in eastern Turkey on February 6, 2023, caused heavy 
losses and altered the regional stress field. The Malatya Fault has not ruptured for ~2,500 
years and faces high seismic hazard. Using aftershock and geophysical data, we constructed 
its 3D fault geometry and built a 3D viscoelastic finite element model with geodetic 
constraints. Simulations quantify Coulomb stress loading from coseismic and postseismic 
relaxation, reveal stress distribution, and evaluate seismic hazard. Results support fault 
interaction analysis and earthquake mitigation.

合模型的控制方

The twin large earthquakes that struck eastern Turkey on February 6, 2023 caused heavy casualties and 
economic losses. Coulomb stress analysis indicates that these earthquakes resulted in rapid Coulomb stress 
loading in the adjacent Malatya region. The Malatya Fault is the most critical active fault in the area; it has not 
experienced a large surface rupturing earthquake for approximately 2,500 years, implying an extremely high risk 
of large earthquakes in the near future.
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u  The risk associated with the Malatiya Fault

ØWithin 50 years after the earthquake, stress on the Malatiya Fault increased, with the most 
significant rise occurring near the site of the dual earthquakes in Turkey. (The southwestern 
end of the Maratia Fault connects with the northern end of the East Anatolian Fault.)
ØStress concentration is also present at a distance of 35 kilometers.
ØOver time, and under the influence of viscoelasticity, the stress on the Marathya Fault 

gradually increases, making the seismic risk a matter of serious concern.

Ø The stress distribution in the EAFZ during the double earthquake in Turkey, as well as the stress 
distribution at various depths decades after the earthquake.
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The stress distribution of the Malatiya Fault 50 years after the double earthquake.
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Ø Coseismic slip data processing
Collect and interpolate coseismic slip distribution of 
the 2023 Turkey twin earthquakes to provide initial 
deformation conditions.
ØViscoelastic finite element numerical simulation
Establish a 3D geomechanical finite element model 
covering the East Anatolian Fault and Malatya Fault, 
considering viscoelastic rheology of the crustal 
medium.
Ø Boundary condition constraints
Apply velocity boundary, stress boundary, and 
bottom constraint conditions consistent with 
regional tectonic movement.
Ø Stress loading analysis

(Su et al.,2026)
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u Results of the viscoelastic finite element model
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