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            Abstract
Despite a lack of reliable deterministic earthquake precursors, seismologists have significant predictive information about earthquake activity from an increasingly accurate understanding of the clustering properties of earthquakes1,2,3,4. In the past 15â€‰years, time-dependent earthquake probabilities based on a generic short-term clustering model have been made publicly available in near-real time during major earthquake sequences. These forecasts describe the probability and number of events that are, on average, likely to occur following a mainshock of a given magnitude, but are not tailored to the particular sequence at hand and contain no information about the likely locations of the aftershocks. Our model builds upon the basic principles of this generic forecast model in two ways: it recasts the forecast in terms of the probability of strong ground shaking, and it combines an existing time-independent earthquake occurrence model based on fault data and historical earthquakes5 with increasingly complex models describing the local time-dependent earthquake clustering1,2. The result is a time-dependent map showing the probability of strong shaking anywhere in California within the next 24â€‰hours. The seismic hazard modelling approach we describe provides a better understanding of time-dependent earthquake hazard, and increases its usefulness for the public, emergency planners and the media.
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                    Figure 1: 
                        Maps of California, showing the probability of exceeding MMI VI over the next 24-h period.
                      [image: ]


Figure 2: Hazard maps calculated for four 24-hour intervals in the vicinity of the 1992 Landers ( M  = 7.3) earthquake.[image: ]


Figure 3: 
                        Calculated and observed rates of events 
                        M
                         â‰¥ 4 in 24-hour intervals following mainshocks occurring between 1988 and 2002 in southern California.
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        Editorial Summary
Earthquake Forecasting
The difficulty of predicting individual earthquakes accurately often obscures the progress made by seismologists studying the probability of earthquake occurrence. A new approach aims to keep the public in touch with what seismologists know. To coincide with the launch of a new short-term earthquake forecasting system for California, a new website (pasadena.wr.usgs.gov/step) gives a measure of the probability of strong shaking anywhere in California within the next 24 hours. The methodology combines an earthquake occurrence model based on fault data and historical earthquakes with a model of clustering. The resulting forecasts will provide a better understanding of the daily changes in earthquake hazard to the public, media and emergency planners. Cover: San Francisco after the 1906 earthquake (Rykoff Collection/CORBIS).
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