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Theory
EARTHQUAKE EARLY WARNING

Equations for the seismic moment 
and stress drop. For detailed 
derivation, see Lior and Ziv (2020).

��: Seismic moment

Δ�: Stress drop

�: Hypocentral distance 
�: Recorded interval

����, ����, ����: Acceleration, velocity, 
displacement root-mean-squares
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BIG MAG

Theory - from the asymptotic solutions
EARTHQUAKE EARLY WARNING

The stress drop is crucial 
in determining ground 
motions.
Its effect increases with 
increasing magnitude.
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DATA

 Japan
2917 records

 California 
3328 records

Ridgecrest 
(�� 6.4 �瑥  7.1�

 Mexico (�� 7.2)

 Taiwan (�� 7.6)
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Ridgecrest 
earthquakes



GMPE
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GMPE
EARTHQUAKE EARLY WARNING

Real-time ground 
motion prediction 
and mercalli 
intensity for the 7.1 
Ridgecrest 
earthquake



SUMMARY

 Theoretical equations
• No new physics (based on the omega-squared model 

and attenuation)

 Theoretical GMPEs
• Geographically independent

• Account for the stress drop

 Early Warning
• Accurate real-time magnitude and stress drop
• Quality control on source parameter estimates

• Self consistent source parameters and GMPE


