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A Study of the Strong Ground Motions of 26 December 2003 Bam Earthquake: Mw6.5
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Figure 41. The observed horizontal acceleration and simulated records for model M3 based on analysis of SH-wave strong ground
motion.
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Ground-Motion Attenuation Relationship for East Central Iran

by Hosseyn Hamzehloo and Majid Mahood
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Attenuation of High-Frequency Seismic Waves in Eastern Iran
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Shear-Wave Velocity Tomography of the Lithosphere—Asthenosphere
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Coulomb Stress Changes in the NW of Iran due to the twin 2012
Ahar- Varzaghan Earthquakes

By Behnam Maleki Asayesh', Hosseyn Hamzehloo'', Hamid Zafarani'

" International Institute of Earthquake Engineering and Seismology, Tehran, L. R. Iran.
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Coda wave attenuation's dependency on Lapse
time and frequency in west of Iran plateau
using local earthquakes
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Majid Mahood!
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Prediction of Magnitude and Epicentral Distance from a Single Seismic Record:
A Case Study of the Ahar-Varzaghan Earthquake

Majid Mahood®, Mohammad Mokhtari, Hamid Zafarani
Earthquake Prediction Center, International Institute of Earthquake Engineering and Seismology, Tehran, Iran
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The different time scales of the earthquake process

From an original figure of
Tom Jordan redrawn by
Stefan Wiemer
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Earthquake Early Warning System
Early Response System
Rapid Damage Estimate
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T il until the arrival of the main tremor
observation |seconds later

Information canmot e
provided in time

* Informstion cen be provided before strong Eemaors begin
(those furthar from the ssismic focus will have mors time to
prepare for the quake)
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Early Warning: the basic idea

TARGET

Light Speed:

Qround 3x105 km/sec

/ A S-wave velocity:
. around 3.5 km /sec

* Basedon the difference betw:__aef'i the propagation velocity of the seismic waves in
the undersoil and that of the analogue (digital) signals transmitted by radio (or
cable) o

eismic _ -
etwork Detection and Location

........ > Peak Ground Motion
Prediction

A & Magnitude Estimation

* Speedness
Fast data transmission & computing, small latency time

Predict the Magnitude and Epicentral distance to estimate the
ground shaking at a given target (satriano et al., 2010)
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Estimating the focus, magnitude
and seismic intensities using data
from one seismograph
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Macroseismic intensity of the 23 November 1980 Irpinia Earthquake (Mw 6.9)

Epicenter (blue square), the circles indicate the BZ (red line) and distribution of
Lead Time (i.e., 5, 10, 20, 30, and 40 s, black line).
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“seismic alert” blaring from speakers in schools and parks. It means an
earthquake is rumbling up from the Pacific coast, and you have 60 to
90 seconds to get someplace safe.
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An overview of NW-Iran, destructive and historical events,
location of the Ahar-Varzeghan earthquakes



Introduction

* Odaka et al. (2003) presented a novel method of
estimating the magnitude and epicentral distance
from a single seismic record in a short amount of
time, say, a few seconds after the P-wave arrival.

 This method is called the B-A method.

A Increasingrate B
:  y(t)=B t exp(-At)

Logarithm of absolute
amplitude

i & P-wave onset

Time
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M 6.2, A=107 km M 6.2, A=18 km
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We considered 1E»;:6.5 km/s and V,=3.5 km/s.
For Sarpol-e Zahab station (A = 39 km) P-time 1s 6 s
and calculation time 1s 4 s. We need 10 s for warning
time whereas S arrival time 1s 11.2 s, then we have
only 1.2 s time for the decision to alarm. Blind
Zone, an area where S-wave and/or strong shaking
has already reached, 1s —35 km from the epicenter at
this time. For the stations near the epicenter, we will
have more time to alarm and therefore small blind
zone. For very near stations, there i1s not enough
time to record 3 s mitial part of P-wave and S-waves
arrive beftore 3 s.
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