







    Skip to main content




    
        
        Thank you for visiting nature.com. You are using a browser version with limited support for CSS. To obtain
            the best experience, we recommend you use a more up to date browser (or turn off compatibility mode in
            Internet Explorer). In the meantime, to ensure continued support, we are displaying the site without styles
            and JavaScript.


    




    

    
            

            
                
                    Advertisement

                    
        
            
    
        
            
                [image: Advertisement]
        

    


        
    
                

            
        

    
        
            
                
                    
                    
                    
                        
                        
                            
                                
                                [image: Nature]
                            
                        
                    
                    

                    
                    	
                            
                                View all journals
                            
                        
	
                            
                                Search
                            
                        
	
                            
                                Log in
                            
                        


                

            

        

        
            
                
                    
                        	
                                    
                                        Explore content
                                    
                                
	
                                    
                                        About the journal
                                    
                                
	
                                        
                                            Publish with us
                                        
                                    
	
                                    
                                        Subscribe
                                    
                                


                        	
                                    
                                        Sign up for alerts
                                    
                                
	
                                    
                                            RSS feed
                                    
                                


                    

                

            

        
    


    
    
        
            
                	nature



	letters

	
                                    article


    
        
        
            
            
                
                    	Letter
	Published: 19 September 2002



                    Testing time-predictable earthquake recurrence by direct measurement of strain accumulation and release

                    	Jessica Murray1 & 
	Paul Segall1Â 



                    

                    
                        
    Nature

                        volumeÂ 419,Â pages 287â€“291 (2002)Cite this article
                    

                    
        
            	
                        1385 Accesses

                    
	
                        78 Citations

                    
	
                    Metrics details

                


        

    
                    
                

                
                
    
    

    
    

                
            


        
            Abstract
Probabilistic estimates of earthquake hazard use various models for the temporal distribution of earthquakes, including the â€˜time-predictableâ€™ recurrence model formulated by Shimazaki and Nakata1 (which incorporates the concept of elastic rebound described as early as 1910 by H. F. Reid2). This model states that an earthquake occurs when the fault recovers the stress relieved in the most recent earthquake. Unlike time-independent models (for example, Poisson probability), the time-predictable model is thought to encompass some of the physics behind the earthquake cycle, in that earthquake probability increases with time. The time-predictable model is therefore often preferred when adequate data are available, and it is incorporated in hazard predictions for many earthquake-prone regions, including northern California3, southern California4,5, New Zealand6 and Japan7. Here we show that the model fails in what should be an ideal locale for its application â€” Parkfield, California. We estimate rigorous bounds on the predicted recurrence time of the magnitude âˆ¼6 1966 Parkfield earthquake through inversion of geodetic measurements and we show that, according to the time-predictable model, another earthquake should have occurred by 1987. The model's poor performance in a relatively simple tectonic setting does not bode well for its successful application to the many areas of the world characterized by complex fault interactions.
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                    Figure 1: Parkfield segment of the San Andreas fault.[image: ]


Figure 2: Bootstrap distributions for moment, moment deficit rate, and inter-event time.[image: ]


Figure 3: Constrained inversion and bootstrap procedure.[image: ]


Figure 4: Approximate joint probability density function (indicated on contours) for transition depth and deep slip-rate.[image: ]
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