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Parameter

Value

General

Fault mechanism

Fault dimensions

Strike: 90°, dip: 90°, rake: 180°
Length 36 km, width 20 km

Fault top depth 0 km

Normal stress depth gradient 16.2 MPa/km
FD3D

Spatial discretization 0.1 km

FD half-domain size (along strike x normal x aledip)

360 x 100 x 200

Maximum duration of sligrate functions 20s

Time step 0.005 s
Green6s functions

Spatial fault discretization 0.2 x0.2 km
Time sampling 0.05s
Waveform frequency randdisplacements) 0.0571 5.0 Hz
Model parameterization and prior

Control point grid (alongstrike x alongdip) 25x 17
Prestress prior 07 100 MPa
Statici Dynamic friction coefficient prior 07 1.1
Critical slip-weakening distance prior 0.157 5.00 m
Mean nucleation overstress 1 MPa
Distance of nucleating points from their center 3 km

Table S1. Model and computational parameters considered in the dynamic rupture modeling.
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Parameter constraints:
« Parameter bounds Do the model parameters

+ Patch-like nucleation Satisfy constraints?
« Nucl. overstress < 1MPa NO
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Run dynamic rupture
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- M,>5 Does the rupture model |NO
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than the simulation time
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, Calculate waveforms and
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pass the M-H criterion?

NO
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Next
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—

42 (M-H: Metropolis-Hastings)

43  Figure S1. Markov chain Monte Carlo (MCMC) sampling framework of the GMPE dynamic
44  source modeling.
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Figure S2. Columns: Input dynamic parameters for dynamic rupture simulations governed by
linear slip-weakening for the four selected Mw=6.2 events (framed by rectangles color-coded
as in Figs. 2 S3, and S4). Rows: Distribution of prestress, strength (connected to friction drop
‘ * via prescribed normal stress , , see Tab. S1) and characteristic slip-weakening
distance 'O . The black contours circumscribe the final slip distributions.
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Figure S3. Top: Final slip distribution for the four selected Mw=6.2 events (framed by
rectangles color-coded as in Figs. 2, S2, and S4). Below are the respective slip-rate snapshots
showing the rupture propagation along the fault. Note the distinct behavior of the individual
rupture scenarios despite the same magnitude.
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Figure S4. Acceleration response spectra (SA) of the four selected Mw=6.2 events (color-
coded as in middle panels of Fig. 2 and frames in Figs. S2 and S3) at 4 given periods (panels,
see legend). Theoretical predictions by GMPEs of Zhao et al. (2006) are shown by black line.
Note that the slow rupture (with long duration in Fig. 2 in red color) gives SA lower than the
predictions, whereas the fast ruptures (with short duration in Fig. 2 in blue color) gives SA
above the corresponding prediction.
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78  Figure S5. Left: Dependence of the static stress drop calculated directly from the dynamic
79  source model on the rupture velocity, colored according to the magnitude. Note that the
80 correlation between the source parameters is weak with correlation coefficient of 0.3. Right:
81 Dependence of the SA residuals on rupture velocity at two periods (see legend). The
82  correlation coefficient is ~0.6, changing only slightly with period. Note the different slope for
83  the two periods.
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89  Figure S6. Relation between the true static stress drop on the fault and stress drops estimated
90 from different parameters. Left: Stress drop estimated using rupture area vt against non-
91 weighted (orange) and slip-weighted 3 (red) static -
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