
   

       
   

    
  

    
 

       
     
  

 

  
  

Background of the September 2016 Salton Sea Earthquake Swarm 

CEPEC met by teleconference at the request of 
CalOES at 08:30 on September 27 to discuss and 
evaluate a sequence 150+ small earthquakes near 
Bombay Beach. 

The swarm was very close to the south end of the 
San Andreas Fault. 

Most of the earthquakes were M < 2; but, on the 
morning of September 26 there was an M 4.3, 
followed by a second M4.3 and an M4.1 that 
evening. 

(Figure from “USGS Summary for Swarm 
Activity Near Bombay Beach”) 



   

     
    

    
   

      
    

   
       

  

    
 

  

 

Background of the September 2016 Salton Sea Earthquake Swarm 

The cluster was adjacent to similar clusters in 2001 
and 2009, but the proximity to the San Andreas 
increased concern that this sequence could trigger a 
large (M7.0+) earthquake on the San Andreas itself. 

The last major earthquake on this southern part of 
the San Andreas occurred over 300 years ago, which 
led some seismologists to believe that hazard from 
this segment of the fault is higher than from more 
recently ruptured segments. 

In response to the request from CalOES, CEPEC 
developed a quantitative range of 
aftershock/foreshock probabilities. 

(Figure from Egill Hauksson (Caltech) 



   

 

         
        
          

       
         

        
   

            
          

   

CEPEC response to the 2016 Salton Sea Earthquake Swarm 

CEPEC issued the following guidance to CalOES: 

“CEPEC believes that stresses associated with this earthquake swarm may increase the probability of 
a major earthquake on the San Andreas Fault to values between 0.03 percent and 1.0 percent for a 
M7.0 or larger earthquake occurring over the next week (to 09:00 hrs PDT, Tuesday, October 4, 
2016).” 

“This probability range is based on several models developed for assessing aftershock/foreshock 
probabilities within California. CEPEC recommends that local emergency services be advised of the 
potential for further earthquake activity and that the citizens of the affected regions should maintain a 
prudent level of earthquake preparedness.” 

At the time John Parrish of CGS was Chair of CEPEC, while Duncan Agnew, Tom Heaton, Jim Brune, 
Rui Chen, Tom Jordan, Morgan Page, and Greg Beroza were all members. A decade later, Page and 
Beroza are the only members remaining on CEPEC. 
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CalOES Notice of Earthquake Advisory for areas of Southern California 

The CalOES Notice stated that they had conferred with CEPEC, and reported: 

“that CEPEC believes that stresses associated with this earthquake swarm may increase the 
probability of a major earthquake on the San Andreas Fault to values between 0.03 percent and 1.0 
percent of an additional earthquake as larger or larger than the September 26 magnitude 4.3 
earthquake occurring over the next 7 days, until Tuesday, October 4, 2016 at 9:00 am.” 

The notice included advice about earthquake preparedness, and was signed by CalOES Director, 
Mark Ghilarducci. 

Note that the statement of probabilities released by CalOES differs from that communicated by 
CEPEC because it refers to the probability of an event “as large or larger than the September 26 
magnitude 4.3 earthquake,” rather than CEPEC’s guidance for, “a M7.0 or larger earthquake.” 



 

        
     

        
        

           

       

        
     

CEPEC Expressions of Concern 

Members of CEPEC expressed concern to John Parrish that the CalOES statement was misleading, 
and that it put CEPEC in an untenable position because: 

- The statement references a smaller earthquake, for which the probability was subsequently 
calculated to be much larger (the probability of a M > 4.3 earthquake was approximately 30%). 

- CEPEC reports to CalOES, not the public, yet CEPEC was cited as the source of the probabilities. 

- This potentially undermines CEPEC’s credibility, which could be critical in its future effectiveness. 

This was all playing out during the forecast window and the probabilities decaying with time, so there 
was a sense of urgency to communicate the correct numbers. 



 

       
    

    

USGS Issued Their Own Summary 

The USGS Summary included the forecast probability for an M ≥ 7 
event on the San Andreas Fault, with numbers that were consistent 
with CEPEC’s statement, but inconsistent with that from CalOES 



The Media had to Navigate This 

Temblor Quoted CalOES language 

L.A. Now Quoted 
USGS language 



    

  
  

  

 
  

 

  

Timeline of Agency and Media Response vs. M ≥ 7 Earthquake Probability 

McBride et al. (2019) 

Probabilities 
- are dynamic 
- decay with time 

By the time CalOES 
issued a correction on 
September 30, nearly 
all the probability had 
expired. 



 

  
     

      
  

       
      

       

  

Used as a case study of the challenges in communicating hazard probabilities 

The public statement released by CalOES initially reported 
an incorrect magnitude range (⁠M≥4.3 rather than M≥7) for 
the one‐week probabilities. With this error, the CalOES 
statement inadvertently reduced the hazard estimate by a 
factor of 500. The error was corrected by CalOES in an 
updated final statement three days later on 30 September 
(see Supplement A), following a report on the error by 
the Los Angeles Times. 

McBride et al. (2019) 
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