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In this project we developed long-term and short term earthquake forecasts for California to test

important hypotheses about earthquakes and to provide validated input to seismic hazard models.

Our work in long-term forecasting centers around the 2007 Working Group on California Earth-

quake Probabilities (WG07) report and issues raised by it. We went beyond the type of comparisons

expected in the Regional Earthquake Likelihood Models (RELM) project by testing the various

components of the WG07 stationary and time-dependent models. We also developed simpler mod-

els, based on geodetic, geologic and seismological data which can be compared to the WG07 models

in the same categories. We tested WG07 and our new models retrospectively and set up prospective

tests. We compared several branching (clustering) models to develop an optimal model daily fore-

cast model. We used that model to study whether clustering behavior varies with space and time,

and in order to compare our optimal model with the USGS Short Term Earthquake Probability

(STEP) model and other daily forecasts. We submitted one of our refined branching model to the

Collaboratory for Study of Earthquake Predictability (CSEP), and are running the model at UCLA

as well to validate the CSEP calculations. We also developed a test for evaluating earthquake rate

models with catalogs having time dependent completeness, magnitude roundoff, and location and

magnitude errors. Figs. 1-2 display examples of our forecasts for California-Nevada region.

Below we list publications (with appropriate SCEC publication numbers) and abstracts, related

to the topic of this proposal.
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Calif/Nevada Forecast rs=5 km, ANSS, 1932-2009, Eqs M > 4.0
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Figure 1:

Earthquake long-term potential based on smoothed seismicity. Earthquakes (M ≥ 4.0) from the

ANSS catalog since 1932 are used. Earthquake occurrence is modelled by a time-independent

(Poisson) process. Colors show the long-term probability of earthquake occurrence.
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Calif/Nevada short-term Forecast rs=5 km, ANSS, 1932-2009

-10 -8 -6 -4 -2 0
Log10 probability of earthquake occurrence, M > 4.0, eq/day*(100km)2

Figure 2:

Earthquake short-term potential based on smoothed seismicity. Earthquakes (M ≥ 4.0) from the

ANSS catalog since 1932 are used. Earthquake occurrence is modelled by a temporal process

controlled by Omori’s law type dependence. Colors show the long-term probability of earthquake

occurrence. 4


