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Motivation

Mizrahi et al. (2024)
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CSEP experiments

Starting in 2007, 
CSEP has 
managed testing 
centres in 
California, Japan, 
Italy, New Zealand, 
and China, hosting 
more than 440 
models.

❖ Testing region
❖ Evaluation period
❖ Magnitude range
❖ Target earthquakes
❖ Testing methods

The main pillar of CSEP’s approach is the 
prospective evaluation of seismicity models in 
fully reproducible and transparent forecasting 

experiments.
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Can we improve OEF?

Bayona et al. in prep.



5

Predictive pool of models
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Prospective dataset
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Number test results
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How did the models perform daily?
2010 Mw 7.2 El Mayor-Cucapah2010 Mw 6.5 Ferndale 2012 Mw 5.0+ Brawley swarm

2014 Mw 6.8 Mendocino 2014 Mw 6.0 South Napa “Background” seismicity
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Spatial test results
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Magnitude test results
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Comparative test results
2007-09 - 2009-01 2009-01 - 2010-09 2009-10 - 2012-07

2012-07 -  2012-07 2013-01 -  2016-07 2016-10 -  2018-07
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Data availability: cseptesting.org
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Reproducibility package



Most models provide cumulative earthquake counts that are nearly 
consistent with the observations.

Models that use more small earthquakes are more informative.

Most models provide spatial forecasts that are consistent with the 
spatial distribution of epicenters.

Most models provide frequency-magnitude distributions that are 
nearly consistent with the observations.

These test results may be useful to advance OEF in California and 
other seismically active regions.

Newer models display better performance with time.
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Take-home messages
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Wei et al. (2011; Nat .Geos.)

Storesund et al. (2011; 
GEER report)

USGS

Hauksson et al. (2011; SRL)

What did we learn about the earthquakes?
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What did we learn about the earthquakes?

Llenos & Michael (2017; SRL) Trugman & Ben-Zion (2023; TSR)Hardebeck et al. (2017; SRL)
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Testing methods
Λ1 = {1,4,3,2} → {0.1, 0.5, 0.8, 1.0}

Λ2 = {2,1,3,4} → {0.2, 0.3, 0.6, 1.0}
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