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(a) Spatial distribution of frictional parameter (a-b) on the subduction plate boundary. Note that the
actual cell size in the simulation is more than eight times smaller than shown here. Warm and cold colors
represent stable and unstable frictional properties, respectively. (b) The plate interface is demarcated
into five parts: (i) one large asperity (LA), (ii) 90 small asperities (SAs), (iii) a shallow stable zone, (iv)
a deep stable zone, and (v) a transition zone (a-b ~ +0).
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Figure 2 (a)(b) Snapshots of the slip velocity field (a) 20 years after and (b) 0.86 year before the occurrence time

of a megathrust earthquake. Warm and cold colors represent slip velocity higher and lower than plate
convergence rate. (¢)(d) Spatiotemporal evolution of slip velocities at the “Dip” of 115 km along strike
(green line in Figures Z2a and 2b) in the interseismic and preseismic stages, respectively. The broken
lines in (c¢) denote the migration speed in km/day.
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Figure 3 Asperity model of small repeating
earthquakes. Color scale is the same as
Figure la. Note that we individually conduct
simulations of asperity models having one
small asperity (SA1 or SAZ2).
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Figure 4 Time history of common-logarithm of slip
velocities averaged in the areas of SA1 (top) and
SAZ (bottom).
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