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Rules

Classes
─ 5-year mainshock
─ 5-year main-/aftershock

Forecast
─ 0.1x0.1 degree bins
─ Rates for M5-9 (0.1 step)
─ Masking possible

Data
─ ANSS Catalog
─ 1 month delay

Test
─ L-, N-, R-Test
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Ebel
─ Decluster 1932-2004 

catalog

─ Determine average 5 yr 
rate of M5+ events in 
3°x3° cells

─ Use Gutenberg-Richter 
relation to extrapolate



Helmstetter et al.
─ Power-law smoothing of 

M2+ events

─ Bandwidth is density-
dependent and 
optimized

─ Account for spatially-
varying Mc



Holliday
─ Search for recent 

changes in seismicity of 
each cell relative to 
long-term behavior

─ Activation and 
quiescence

─ One variant of the 
Pattern Informatics 
method



Kagan et al.
─ Smooths large events in 

southern California since 
1800

─ Includes spatial 
anisotropy, extending 
the event along the 
presumed fault



Shen
─ Uses GPS data

─ Assumes seismicity rate 
is proportional to 
horizontal maximum 
shear strain rate

─ Uses tapered 
Gutenberg-Richter 
relation for extrapolation



Ward [Geodetic81]
─ Uses larger GPS dataset

─ Slight variation on 
mapping strain rate to 
seismicity rate

─ Assumes maximum 
magnitude Mmax = 8.1



Ward [Geodetic85]
─ Same as previous, 

except assuming
Mmax = 8.5



Ward [Geologic81]
─ Uses geologic data

─ Maps slip rates to 
smoothed moment rate 
density, then to 
seismicity rate



Ward [Seismic81]
─ Smooths large events 

since 1850



Ward [Simulation]
─ Derived from “physics-

based” simulations of 
velocity-weakening 
friction on a prescribed 
fault network

─ One variant of the 
ALLCAL earthquake 
simulator



Ward [Combo81]
─ Average of Ward’s 

forecasts



Wiemer & Schorlemmer
─ Estimates Gutenberg-

Richter a- and b-values 
in every cell

─ Variations in these 
parameters are assumed 
to indicate presence of 
asperities



Target Earthquakes (2.5 Years)



Target Earthquakes (2.5 Years)

─ We compared earthquake rates
(1 January 1932 - 30 June 2004)

─ Low activity (not significantly) 



Mainshock Models
─ L-, N-Tests for consistency of forecasts with observation



Mainshock Models
─ R-Test for comparative testing of the consistent models
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Mainshock/Aftershock Models
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Mainshock Models



Lessons learned

─ Difficulties in R-Test interpretation
─ Development of improved tests: T-Test, W-Test

─ Account for negative binomial distribution in new forecasts

─ Focus on time-dependent models



1-Day Models

Classes
─ 1-day main-/aftershock

Forecast
─ 0.1x0.1 degree bins
─ Rates for M4-9 (0.1 step)
─ Masking possible

Data
─ ANSS Catalog
─ 1 month delay

Test
─ L-, N-, R-Test



Results – Baja Swarm



Results – Baja Swarm



Results – Baja Swarm



Results – Baja Swarm



Results – Baja Swarm



Results – Baja Swarm



Results – Baja Swarm



Summary

─ Meaningful results within 5 years

─ Smoothed-seismicity models showed best performance

─ Successful standardization and consensus

─ Manuscript recently published


