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Basic info 
•  Models based on smoothed seismicity 
•  Forecasts valid for 1 – 10 years 
•  Target earthquakes: magnitude 5+ 
•  Specified on regular grid in latitude, longitude 
•  Rate of earthquakes above threshold derived from PDE 

catalog 
•  No distinction between main shocks and others. 



What’s new? 
� Global coverage pole to pole 
� 0.1 by 0.1 degree resolution 
� Adaptive smoothing 
� Magnitude-frequency distribution from tectonic 

style 
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Applying region-specific magnitude distribution 



Magnitude 7+ 
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Magnitude 9+ 
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Test period 2007 - 2011 



What about more specific regions? 
�  Examine separate subduction zones defined by Flinn-Engdahl 

regions 
� Defined before catalog—no selection bias 
� Do b-values and corner magnitudes differ between zones? 
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Conclusions 
�  Global, high resolution forecasts based on adaptive smoothed 

seismicity at magnitude 5 and above are now routine, published 
almost daily. 

�  Using 5-category tectonic regionalization, the rate of magnitude 
5+ earthquakes forecasts well the rates of 7.0+, 7.5+, 8.0+, 
8.5+, and 9.0+ earthquakes.  

�  Magnitude – frequency distributions of various subduction zones 
appear universal:  
�  b-value about 0.98 
�  Corner-magnitude 9.6 

�  At 0.1 degree resolution, global model also applicable to regional 
studies; a good reference model? 

�  No edge effects! 
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Repeat time for the m9 and 
larger events in the Tohoku 
rectangle (5 by 6 degrees), 
depending on the assumed b-
value, is between 300 and 
370 years. 



Maximum ratio of 
short-term to long-
term rates is of the 

order of few 
percents. 
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Tectonic rate 
for 
1977-2010/12/
31 period is 
calculated by 
using Bird & 
Kagan (2004) 
parameters: 
W=104 km, 
mu=49 GPa, 
chi=0.5. 





DETERMINATION OF MAXIMUM  
(CORNER) MAGNITUDE: 

MOMENT CONCERVATION PRINCIPLE 
 

Seismic moment rate depends on 3 variables -- 
1. The number of earthquakes in a region (N); 
2. The beta-value (b-value) of G-R relation; 
3. The value of maximum (corner) magnitude. 
 
Tectonic moment rate depends on 3 variables --  
1. Width of seismogenic zone (W - 30 -- 104 km); 
2. Seismic efficiency coefficient (chi - 50 -- 100%); 
3. Value of shear modulus (mu - 30GPa -- 49GPa). 




