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Double Branching Model (1°step) 
SHORT TERM INTERACTIONS 

Epidemic Type Aftershocks Model 
                                                         (Ogata, 1988,1998) 
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Double Branching Model (Declustering) 
SHORT TERM INTERACTIONS 

Declustering procedure 
                               Zhuang et al., 2002 

1. The model proposed: rationale and general features 

CSEP in Japan, Earthquake Research Institute, 27 May 2009, Tokyo  



Double Branching Model (2°step) 
SHORT TERM INTERACTIONS 

LONG TERM INTERACTIONS 

Declustering procedure 
                               Zhuang et al., 2002 

1. The model proposed: rationale and general features 

CSEP in Japan, Earthquake Research Institute, 27 May 2009, Tokyo  



Double Branching Model (2°step) 
SHORT TERM INTERACTIONS 

LONG TERM INTERACTIONS 

Declustering procedure 
                               Zhuang et al., 2002 

Poisson Model 

Branching Model 
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Double Branching Model (2°step) 
SHORT TERM INTERACTIONS 

LONG TERM INTERACTIONS 

Declustering procedure 
                               Zhuang et al., 2002 

τ  relaxation time 
e-t/τ model proposed by 
           [Piersanti 1991; Piersanti et al.,1995; 1997]  
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Double Branching Model: evidence of long-term clustering 
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1600-2003 1600-1650 

Double Branching Model: evidence of long-term clustering 
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1600-2003 1690-1720 

Double Branching Model: evidence of long-term clustering 
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1600-2003 1750-1800 

Double Branching Model: evidence of long-term clustering 
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1600-2003 1800-1850 

Double Branching Model: evidence of long-term clustering 
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1600-2003 1900-1950 

Double Branching Model: evidence of long-term clustering 
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2. Applications of the model: some results 



Historical seismicity in Italy: CPTI catalog 
Catalogo Parametrico Terremoti Italiani catalog  
1600-2003, Mw ≥ 5.5, 203 events 

CSEP in Japan, Earthquake Research Institute, 27 May 2009, Tokyo  

3. Setting and testing the model for Italy 



Historical seismicity in Italy: CPTI catalog 
Catalogo Parametrico Terremoti Italiani catalog  
1600-2003, Mw ≥ 5.5, 203 events 

The CPTI catalog is just declustered 

We skip the first step (ETAS modeling) of our procedure! 

CSEP in Japan, Earthquake Research Institute, 27 May 2009, Tokyo  

3. Setting and testing the model for Italy 



CPTI catalog: Modeling 
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3. Setting and testing the model for Italy 

tectonic loading 

long-term clustering 



Branching Model better than Poisson Model? 
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We have a not negligible probability that an event has 
a triggering effect after one century from its occurrence 
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Long-term Clustering: universal law? 
Pacheco and Sykes catalog (1900-1990, Mw ≥ 7.0) τ = 36 ± 7 year 

NEIC catalog (1974-2006, Mw ≥ 6.0) τ = 30 ± 5 year 
                                                                     (Marzocchi and Lombardi, 2008)  
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H0: Poisson Process 

H1: Branching model 
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Information gain 

€ 

IGpe =
LogL1 − LogL0

N

H0: Poisson Process 

H1: Branching model 
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Information gain 

€ 

IGpe =
LogL1 − LogL0

N

H0: Poisson Process 

H1: Branching model 

 H0 rejected at 1% significance level! 
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3. Setting and testing the model for Italy 



Information gain 

€ 

IGpe =
LogL1 − LogL0

N

H0: Poisson Process 

H1: Branching model 

CSEP in Japan, Earthquake Research Institute, 27 May 2009, Tokyo  

CPTI catalog: Testing 
3. Setting and testing the model for Italy 



Information gain 

€ 

IGpe =
LogL1 − LogL0

N

H0: Poisson Process 

H1: Branching model 

 H1 not rejected! 
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CPTI catalog: Testing 
3. Setting and testing the model for Italy 
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CPTI catalog: Forecasting 
3. Setting and testing the model for Italy 



50 years: 2008-2057 

Poisson Model Branching Model 
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CPTI catalog: Forecasting 
3. Setting and testing the model for Italy 



Points to bring home 

  the historical seismicity occurred in Italy shows a 
long-term clustered behaviour as well as the global 
seismicity 
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  many parameters seem independent from the 
magnitude-space-time range; universality 
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  the historical seismicity occurred in Italy shows a long-term 
clustered behaviour 

  many parameters seem independent from the magnitude-space-
time range; universality  

  the most reliable physical explanation could be 
the postseismic stress transfer  
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  the historical seismicity occurred in Italy shows a long-term 
clustered behaviour 

  universality (indipendence by magnitude-space-time range) 

  one of the most reliable physical explanations could be the 
postseismic stress transfer 

  implication for seismic hazard assessment 

  the model is set and running for global test, 
Western Pacific, and Italy (soon). Aim: to submit it 
for Japan (1 yr forecast). 
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