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            Abstract
Obtaining high-quality measurements close to a large earthquake is not easy: one has to be in the right place at the right time with the right instruments. Such a convergence happened, for the first time, when the 28 September 2004 Parkfield, California, earthquake occurred on the San Andreas fault in the middle of a dense network of instruments designed to record it. The resulting data reveal aspects of the earthquake process never before seen. Here we show what these data, when combined with data from earlier Parkfield earthquakes, tell us about earthquake physics and earthquake prediction. The 2004 Parkfield earthquake, with its lack of obvious precursors, demonstrates that reliable short-term earthquake prediction still is not achievable. To reduce the societal impact of earthquakes now, we should focus on developing the next generation of models that can provide better predictions of the strength and location of damaging ground shaking.
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                    Figure 1: 
                        Location of the 2004 Parkfield earthquake.
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Figure 2: 
                        Spatial distribution of Parkfield aftershocks.
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Figure 3: 
                        Distribution of slip on the San Andreas fault since 1966 estimated from geodetic data.
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Figure 4: Horizontal PGA from ShakeMap51.[image: ]


Figure 5: 
                        Seismograms for Parkfield earthquakes at De Bilt, the Netherlands.
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About 20 years ago seismologists recognized the 40-km-long Parkfield section of the San Andreas fault as their best bet if they were to obtain high-quality measurements close to a large earthquake. A dense network of instruments was installed to monitor a region where at least six large earthquakes had occurred since 1857. The anticipated event did not occur by the predicted date of 1993, but monitoring continued and in September 2004 a magnitude 6.0 earthquake arrived. The data reveal aspects of the earthquake process never before seen, but no signs of obvious precursors to the 2004 Parkfield earthquake. So reliable short-term earthquake prediction seems still to be beyond reach, even in such a densely monitored area.
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