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            Abstract
The first reports1,2 on a slow earthquake were for an event in the Izu peninsula, Japan, on an intraplate, seismically active fault. Since then, many slow earthquakes have been detected3,4,5,6,7,8. It has been suggested9 that the slow events may trigger ordinary earthquakes (in a context supported by numerical modelling10), but their broader significance in terms of earthquake occurrence remains unclear. Triggering of earthquakes has received much attention: strain diffusion from large regional earthquakes has been shown to influence large earthquake activity11,12, and earthquakes may be triggered during the passage of teleseismic waves13, a phenomenon now recognized as being common14,15,16,17. Here we show that, in eastern Taiwan, slow earthquakes can be triggered by typhoons. We model the largest of these earthquakes as repeated episodes of slow slip on a reverse fault just under land and dipping to the west; the characteristics of all events are sufficiently similar that they can be modelled with minor variations of the model parameters. Lower pressure results in a very small unclamping of the fault that must be close to the failure condition for the typhoon to act as a trigger. This area experiences very high compressional deformation but has a paucity of large earthquakes; repeating slow events may be segmenting the stressed area and thus inhibiting large earthquakes, which require a long, continuous seismic rupture.
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                    Figure 1: 
                        Topographic map of Taiwan showing collision with Philippine Sea plate.
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Figure 2: 
                        Strain data for the largest slow event recorded, together with pressure record showing passage of typhoon.
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Figure 3: 
                        Data for the same event as in Fig. 2 but after removal of tidal frequencies and atmospheric pressure-induced changes.
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Figure 4: 
                        Amplitudes of the strain signals as a function of pressure drop in the site area as a result of typhoons.
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An ill wind for slow earthquakes
Teleseismic waves generated by large earthquakes are known to trigger other earthquakes, even at a great distance, and seasonal atmospheric pressure variations have been shown to modulate microearthquake activity. ChiChing Liu et al. now report an unexpected geological phenomenon: earthquakes triggered by weather conditions. Data from borehole strain-meters in eastern Taiwan show that slow earthquakes â€” seismic events spanning hours and minutes rather than minutes and seconds â€” can be triggered by typhoons. Numerical models suggest that low pressure associated with the typhoon results in a very small unclamping of the fault, which must be highly stressed and close to failure. Eastern Taiwan experiences very high compressional deformation, but few large earthquakes. Repeated slow earthquakes in the region may act to segment the stressed area and inhibit large earthquakes that require a long continuous seismic rupture.
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