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The Working Group process is over 20 yrs old, but until 2007 focused on the San Andreas fault
 system and usually has considered the Bay Area or the Los Angeles regions separately.  The
 Working Group 2008 to produced consensus model for the probability of earthquakes that can be
 used in public policy (building codes, insurance rates, hazard mitigation efforts, etc.). 

The Uniform California Earthquake Rupture Forecast version 2 (UCERF2), completed in 2008,
 considers the available geologic, geodetic, and seismic data in building a seismic hazard model
 that can calculate time-independent seismic shaking hazards (for use in building codes and long
-term planning) and time-dependant hazards (for use in earthquake insurance and short-term
 earthquake probabilities) 



UCERF2 Results 
Map of the probability that one or more
 earthquake ruptures of magnitude ≥6.7 (e.g.,
 1994 Northridge Qk) will come within ~3 miles of
 each site in the next 30 years.  
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Earthquake Probability Model 

Type-A Faults 
Reid’s (1910) 

Elastic Rebound Theory 
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The segments of the San Andreas Fault and the
 probability for a segment-rupturing earthquake in
 the next 30 years. (from Working Group on
 California Earthquake Probabilities, 1988) 



Earthquake Rate Model - Type-A Faults 

Faults are assumed to rupture as one or more segments 

These have paleoseismic
 recurrence-interval data on

 multiple sections to help
 constrain rates of earthquakes 

. Diagram from Working Group 2002  



As we get more and more sites, it gets harder to portray or uniquely interpret the data 
-slides and analysis by R. Weldon et al 



Paleoseismologists represent earthquake ages as pdfs, and lined up the
 peaks (or not) to correlate.



By pushing events into the tails of
 the age distributions and by
 careful choices one can make a
 highly periodic, characteristic
-looking earthquake model
 (although 1812 certainly does not
 work). 

However, one can make many other
 models, including some that are
 essentially random in space, time
 and rupture length.  In fact, the
 more variable the model, the easier
 it is to fit the age data because the
 ages tend to vary considerably
 from site to site, in a way that
 makes regular models difficult to
 fit. 



Examples of good fits between scenarios and the WG segmented slip rate model 



Some bad fits; small quakes in the north and very large ones in the central or south break the bank 



Earthquake Rate Model - Type-B Faults  

For the vast majority of faults we do not
 have enough information to know how
 frequently they rupture as segments or
 as entire faults, so we apply a default

 model based on the fault area. 



Predictability of multi-fault ruptures? 
Empirical studies have shown that fault ruptures have stopped at gaps of ~5km. But these were
 conducted a;er actual ruptures, whereas we have maps of faults before the ruptures. 

What are the fault endpoint uncertain?es (they weren’t originally mapped with this ques?on in mind)? 

Even if we know the faults exactly, how can we develop and test models for fault‐jumping probabili?es
 (given limited data and model uncertain?es)? 



Background Seismicity 
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Earthquake Probability Model 

Like that applied by WGCEP (2003) 

An “Empirical” probability model is also
 applied to Type-A & -B Faults 

A Poisson model where long-term rates are scaled by any differences between
 recent and long-term seismicity rates 



Earthquake Probability Model 

An “Empirical” probability model is also
 applied to Type-A & -B Faults 

A Poisson model where long-term rates are scaled by any differences between
 recent and long-term seismicity rates 



The most important
 epistemic
 uncertainty: 



Predictability of spatial and temporal 
clustering? 

What should we use?   

•   Empirical models
 (Omori’s law)? 

• Sta?c stress
‐change models? 

• Dynamic stress 
 models? 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CA/NV 1-Hz SA 
w/2%PE50yr, 760 
m/s Rock UCERF2 is a source model. It

 provides the probability of “all
 possible” earthquakes in a
 region.  This gets turned into
 hazard, which is the
 probability of exceeding a
 specified ground motion at a
 point in a period of time.  

Because UCERF2 was
 prepared in cooperation with
 the National Seismic Hazard
 Mapping Program of USGS. It
 is the source model for the
 2008 version of the NSHMP. 
 NSHMP calculated ground
 shaking hazard by combining
 the source model with Ground
 Motion Prediction Equations. 



CGS has estimated
 shaking hazard using
 the same source model
 and Ground Motion
 Prediction Equations,
 plus a map of near
 surface soils that will
 amplify shaking.  



30-Year M≥6.7 Probabilities for Faults: 
• Hayward-Rodgers Creek  31% 
•  Northern San Andreas  21% 











http://pubs.usgs.gov/of/2007/1437/ 

http://pubs.usgs.gov/of/2008/1128/ 

Documentation for the 2008 Update of the United States
 National Seismic Hazard Maps 

The Uniform California Earthquake Rupture Forecast, Version 2 (UCERF 2) 

http://www.conservation.ca.gov/cgs/rghm/psha/Pages/sp_203.aspx 

also published as CGS Special Publication 203 and available here: 
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