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Seismotectonics



Earthquake Hazard

from Demircioğlu et al, 2009

PGA – 10% 50

SA 0.2 sec – 10% 50

Site independent

on average  x1.5 increase 
on these values if site 
dependency is considered



Earthquake Loss Estimation, Level 1



General Site Conditions
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Building Damage



Building Damage





Factors affecting site amplification
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1- Resonances due to impedance contrasts
2- Focusing due to subsurface topography
3- Body waves converted to surface waves
4- Water content
5- Randomness of the medium
6- Surface topography





Antakya Basin 
Strong Ground Motion System

is set up to 

• monitor the earthquake response of the Antakya 
Basin. 

• improve our understanding of basin response 

• help to determine the effects of local and regional 
earthquakes on the urban environment of Antakya

• contribute to earthquake risk assessment of the city



• The soil properties beneath the strong motion stations (S‐
Wave velocity structure and dominant soil frequency) are 
determined by array measurements

• The strong motion monitoring system consists of six 
instruments installed in small buildings. 

• The stations form a straight line along the short axis of 
Antakya basin passing through the city center.

• They are equipped with acceleration sensors, GPS and 
communication units.

• Currently the stations operate in trigger‐mode. 

• We are in contact with GSM operators to enable For real 
time data transmission

• The system is the first monitoring installment in Turkey 
dedicated to understanding basin effects.
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The records to be obtained will 

• allow for the visualization of the propagation of 
long‐period ground motion in the basin

• show the development of surface waves at the 
basin edge

• enhance our capacity to realistically synthesize 
the strong ground motion in basin‐type 
environments.



Lake  Sapanca

                Cross-Section
                      Stations

Adapazari region with  local 
topography, green  line  represents  the 
modelled  cross‐section,  recording 
stations are indicated circled crosses 

The case of Adapazarı, 
a shallow basin



Acceleration, velocity and displacement time histories of weak and strong aftershocks From Beyen (2006)
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P-wave 3D velocity model

Marmara Sea

Black Sea

ISTANBUL

North Anatolian 
Fault

Simulating 

for the expected 

Istanbul earthquake

Deep basins



1D velocity model, Uniform Slip 3D velocity model, Uniform Slip

Wave Propagation in the Marmara Sea Region
Effect of Velocity Models, 1D vs 3D
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3D velocity model, 

Landers Eq Slip Model

Wave Propagation

in the Marmara 

Sea Region
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Simulated Velocities 

and Displacements 

in the Old City of Istanbul 

obtained for assumed 

rupture scenarios
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Planned activities:

• To increase the number of stations to ten 
to cross the whole‐basin. Currently  the 
coverage is half‐way through the basin

• To improve site characterisation: 
(1) BH characterization of stations, down 
to 100 m whereever possible. 
(2) complete geophysical survey to 
assess the 2D velocity profile



existing

planned



Thank you.





RECORDS

Date               Time            Lat             Lon Depth M

2010.04.01   04:41:15    36.3300    35.9472          3.9         3.3        
ARSUZ‐ISKENDERUN (HATAY)

2010.03.08   01:28:56    36.658 K    36.275D         8.2          3.8        
YAKACIK DÖRTYOL HATAY

2009.06.17   07:29:12    36.0473     36.0198          10.4       4.5           
SAMANDAĞ HATAY


