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In this project we extended existing branching models for earthquake occurrences by incorporating

potentially important estimates of tectonic deformation and by allowing the parameters in the

models to vary across different tectonic zones. We used these models to develop earthquake forecasts

(i.e., maps of expected rate of occurrences of earthquakes above a given threshold magnitude) in

several different categories: long-term (e.g., 5+ years, emphasizing spontaneous mainshocks) based

on tectonic deformation and long-term clustering as recorded in catalogs; and short-term (e.g., daily,

with emphasis on triggered seismicity). After initial retrospective testing, those which appear to

have merit are being offered to CSEP for formal prospective testing. We developed two global

forecast based on two catalogs – the CMT and PDE. Figs. 1-3 display examples of our forecasts.
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to the topic of this proposal.
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Global Long-term Forecast CMT 1977-Today
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Figure 1:

Global earthquake long-term potential based on smoothed seismicity. Earthquakes (Mw ≥ 5.8) from

the CMT catalog since 1977 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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Global Short-term Forecast CMT 1977-Today
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Figure 2:

Global earthquake short-term potential based on smoothed seismicity. Earthquakes (Mw ≥ 5.8)

from the CMT catalog since 1977 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.
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Global Long-term Forecast, PDE 1969-Today
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Figure 3:

Global earthquake long-term potential based on smoothed seismicity. Earthquakes (M ≥ 5.0) from

the PDE catalog since 1969 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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