
Inputs	to	simula-ons	

Use	of	simula-ons	for	long-term	
assessment	of	earthquake	probabili-es	

Use	tuned	earthquake	
simula-ons	to	generate	
earthquake	rate	models	



Conditional probabilities at fault sub-section  i 
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 Pi = CPi( ) Ri( )

Probability density for 
recurrence of slip on fault 
section i  

CPi = conditional probability of 
event M≥Mmin in interval ΔT on 
section i, given elapsed time Ti  
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The events in the interval ΔT of the pdf provide a sample of 
possible events that may occur in the future. 
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recurrence of slip on fault 
section i  

CPi = conditional probability of 
event M≥Mmin in interval ΔT on 
section i, given elapsed time Ti  

Sub-catalog of n events for a 
section that occur in the interval 
ΔT used to determine CPi 









Simulated	annealing	to	invert	for		event		probabili-es	
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i		–		index on fault sections  
j		–		index on earthquake events that appear in the	Δt	sub-catalogs 
 
   –  participation matrix.  Takes value of 1 for section numbers i that 

 participate in earthquake j. Otherwise value = 0.  
 
     –  linear weighting function inversely proportional to the normalized 

 number of sections that have event i in the Δt	sub-catalogs    

Sec-on	probabili-es	 Event	probabili-es	





30-year	-me	dependent	probabili-es		
M≥6.7,	Northern	California	faults	



Example	of	30-yr	condi-onal	event	probabili-es	by	posi-on	in	fault	system	





Rupture Similarity 
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dot product =  1   Event # 403830;  M = 7.9
Origin time (yrs): 62881.652   Nucleated on section SAF−Mendo_Offs   max slip = 11.252 m

Template	event		
dot	product	test	=1.00	
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dot product =  0.943   Event # 259533;  M = 7.9
Origin time (yrs): 41005.161   Nucleated on section SAF−S_Mid_Peni   max slip = 11.052 m

	
dot	product	test	=0.943	



Rupture Similarity 
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dot product =  0.9   Event # 12221;  M = 7.8
Origin time (yrs): 2248.505   Nucleated on section SAF−N_Coast_Of   max slip = 9.756 m

	
dot	product	test	=0.900	
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dot product =  0.852   Event # 308793;  M = 7.7
Origin time (yrs): 48362.017   Nucleated on section SAF−N_Coast_Of   max slip = 9.539 m

	
dot	product	test	=0.852	
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dot product =  0.519   Event # 128739;  M = 7.5
Origin time (yrs): 20530.942   Nucleated on section SAF−N_Coast_On   max slip = 9.837 m

	
dot	product	test	=0.519	

Rupture Similarity 



Easting (km)

−150

−100

−50

0

50

100

Northing (km)

4100

4200

4300

4400

4500

−20−15−10−50

dot product =  0.52   Event # 222276;  M = 7.3
Origin time (yrs): 35196.979   Nucleated on section SAF−N_Coast_On   max slip = 6.958 m

	
dot	product	test	=0.520	

Rupture Similarity 






