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ISTANBUL EARTHQUAKE 

EARLY WARNING SYSTEM

The Early Warning part of 

the I-NET 10+2 strong 

motion stations were 

located as close as 

possible to the Great 

Marmara Fault zone in 

“on-line” mode. 

Data Transmission is 

provided with Spread 

Spectrum Radio Modem 

and Satellite.  

The continuous on-line 

data from these stations is 

used to provide real time 

warning for emerging 

potentially disastrous 

earthquakes. 



DISTRIBUTION OF EARLY WARNING STATIONS and RADIO-MODEM 

TRANSMISSION

Satellite 
Connection



REAL-TIME STRUCTURAL DAMAGE RELATED PARAMETERS
Many researchers have investigated the relationships between the earthquake damage and the 

ground motion parameters such as peak ground motion amplitudes, spectral amplitudes at 

selected periods.

Arias Intensity, Cumulative Absolute Velocity and Housner’s Spectrum Intensity. 

Nakamura (2004) defined the so-called “Destructive Intensity, DI”, represented by the logarithm of 

the absolute value of the inner product of the acceleration and a velocity vectors: 

DI = log (|Σ(a.v)|), MMI=(11/7)*DI + 4.27



BCAV – Window Length=1s

BCAV – W (Window Length=8s)



Correlation between CAV and computed seismic intensity

(Computed Seismic Intensities are obtained from the FAS of simulated 

accelerograms using Sokolov (2002))









Early Warning times from 280 simulated earthquakes



EEW

FAST TRAIN AND 

TUBE TUNNEL



IGDAŞ Service Network

Earthquake Monıtorıng

BOĞAZİÇİ DISTRICT DIRECTORY

ANADOLU DISTRICT DIRECTORY
İSTANBUL DISTRICT DIRECTORY



FACILITY SPECIFIC EEW SYSTEMS



ELECTRIC POWER 

DISTRIBUTION SYSTEM

Potential Uses of EW 

in Istanbul

HEAVY INDUSTRY





EARTHQUAKE RAPID RESPONSE (INFORMATION) 

SYSTEMS: SHAKE- and LOSS-MAPS

The assessments of the distribution of strong ground motion (Shake 

Maps), building damage and casualties (LossMaps) can be made 

within a short time after an earthquake. Earthquake ground motion 

measurement and data processing systems designed to provide this 

information are called Rapid Response Systems. 

DIRECT AND INDIRECT APPROACHES

The DIRECT approach use the direct engineering parameters such as 

peak ground acceleration (PGA), peak ground velocity (PGV), spectra 

displacements (SD) maps to compute the potential damage.

The INDIRECT approach uses the seismic source parameters 

(hypocenter, magnitude, intensity) in order to compute the ground 

shaking and potential damage.



ISTANBUL 

EARTHQUAKE 

RAPID 

RESPONSE 

SYSTEM 

STATIONS



KOERI IEWRRS 100 Station 

+ 

İGDAŞ (Istanbul Gas 

Company) 100 Station

Expansion by the end of 2009



After triggered by an earthquake, each station processes the streaming three-

channel strong motion data to yield the Spectral accelerations at specific periods, 

12Hz filtered PGA and PGV and sends these parameters in the form of SMS 

messages at every 20s directly to the main data center through the AVEA - GSM 

communication system by using several base stations, microwave system and 

landlines.

Spectral displacements obtained from the SMS messages sent from stations are 

interpolated to determine the spectral displacement values at the center of each 

geo-cell (0.01 x 0.01).

The seismic demand at the center of each geo-cell is computed using these 

spectral displacements. 

Using the capacities of the buildings (24 types) in each geo-cell the building 

damage is computed by using the spectral-displacement based fragility curves 

(Capacity Spectrum Procedure).
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Spectrum-type 

Building 

Damage 

Assessment



Location of 

earthquakes 

recorded by the 

system

Information on recorded 

Earthquakes



Sept. 29, 2004 Marmara Sea Earthquake (M4) ShakeMap (Cambell and 

Bozorognia, 2008) with no consideration of instrumental data and site response



Empirical Data 

Incorporated

(Bias 

adjustment at 

surface)

Empirical 

Data and 

Site 

Response 

Incorporated



March 12 2008 

Earthquake

Shake and Loss Map



Communication of 
Rapid Response 

Message (Damage 
Maps)

(Mobile phones and 
PDA’s)

Municipality

Governorate

1st Army

NUMBER OF COLLAPSED 

BUILDINGS PER CELL 

(Simulated from random 

data and communicated to 

end users every day at 

10am)



BOĞAZİÇİ BRIDGE

 

Structural Health Monitoring

FATIH BRIDGE



FATIH BRIDGE



Hagia Sophia

Structural Health Monitoring

•Tube Tunnel
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