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Tomographic imaging of large earthquake source zones
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We determined high-resolution seismic tomography of source zones of large
earthquakes in subduction zones and continental regions, which shed new light on the seismogenic
structures. Significant structural heterogeneities are revealed in and around the source zones of
large earthquakes. Fluids from the subducting slab dehydration can trigger large crustal
earthquakes. The generation of megathrust earthquakes is controlled by both the upper and lower
plates, as well as subslab hot upwelling flow. Intraslab earthquakes can be caused by reactivation
of hydrated faults produced at the outer-rise before plate subduction. Fluids may be involved in the

generation of most earthquakes in subduction zones. These results indicate that large earthquakes
do not take place randomly at any sites, but only in anomalous areas where prominent structural
heterogeneities (i.e., seismogenic structures) exist, which can be detected by high-resolution
geophysical imaging.
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