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Summary of 1995 WGCEP Forecast 

Ø 30 year window, 65 zones, 14 fault segments, 
magnitude 6+ 
Ø Three zone types: 

Ø  A: around fault segment with paleo history 
Ø B: around fault segment with no history 
Ø C: no dominant fault 

Ø Two separate models: 
Ø  “Preferred” = TD (time dependent) 
Ø  “Alternate”  = TI  (time independent) 
Ø I added a third: SoSo (same-old-same-old) 

based on past seismicity only, Poisson. 
Ø Epicenter rates and 30 year probabilites for all 
zones 
Ø “Cascade” model estimates rates for 52 
contiguous combinations of 14 fault segments 
Ø Total rate: Cascade events, + single segment 
“characteristic” events in B zones, + distributed 
events in all zones. 

Conclusions 
 
q Both TI and TD models overpredicted the regional total M6+ events: 

TD can be rejected at 95% confidence on the 
q M3+ aftershocks mark rupture pretty well.  
q The magnitudes of the observed earthquakes, and the zones in 

which they occurred, are consistent with both the TD and TI 
forecasts. 

q In spite of generous zone widths, it’s tempting (but formally not 
allowed) to adjust the zones. Same for characteristic 
magnitudes. 

q Only one earthquake (Parkfield) occurred on a fault recognized 
in 1995.  

q None of the ruptures fit the definition of a characteristic 
earthquake or terminated at a presumed segment boundary. 

q Lessons for constructing and testing UCERF models: 
q  Use broad but specific definitions of expected fault ruptures 
q Calibrate fault activity with historic seismicity 
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What happened since 1994 

Map ;of Southern California seismotectonic zones, with post-1994 mainshocks over magnitude 6 and their aftershocks over magnitude 
3..

M-Test: Cumulative distribution of likelihood scores for simulated 
3-event  catalogs  following  the  theoreticl  magnitude  –  frequency 
distribution  for  the  Pref  (Time  dependent)  and  Alt  (Time 
independent)  models,  relative  to  likelihood  of  obseved  catalog. 
Vertical  cyan  line  indicated  likelihood  of  observed  catalog; 
horizontal  blue  lines  bound  the  central  95% conficence  interval. 
Assuming  Pref  model,  observed  likelihood  exceeds  8%  of 
simulations; for Alt model, 13%. Thus both models pass, and Alt 
model fits slightly better.

S-Test: Cumulative distribution of likelihood scores for simulated 
3-event catalogs following the theoretical  zone probabilities for 
the Pref (Time dependent)  and Alt  (Time independent)  models, 
relative  to  likelihood  of  observed  catalog.  Vertical  cyan  line 
indicated  likelihood  of  observed  catalog;  horizontal  blue  lines 
bound the central 95% conficence interval. Assuming Pref model, 
observed likelihood exceeds 79% of simulations; for Alt model, 
68%. Thus both models pass easily, and Pref model fits slightly 
better.

N-Test  (Number  of  events)  for  Preferred  model  (TD,  time  dependent)  and 
Alternate  (TI,  time  independent),  as  well  as  various  subsets.  Red  highlights 
indicate discrepancies expected at less than 5% probability.  Lamda is the expected 
number of events in 22.5 years since 1995; N is the observed. Both the TD and TI 
models overpredict the expected number of events by a lot; the TD model performs 
worse.  Model  SoSo  epresents  the  historical  average  earthquake  rate;  it  was 
mentioned in the 1995 report, but was not considered a forecast model.
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Cascades of “characteristic” earthquakes

Source parameters for 65 seismotectonic zones


