Supplementary Materials

The supplement contains 3 tables (Tables S1-S3) and 5 figures (Figures S1-S5). Table S1
summarizes the ratio of the afterslip and coseismic moment release and the position of afterslip

relative to the coseismic slip from previous studies. Table S2 summarizes the rheologic structures

inferred in previous studies. Table 53 shows the range, optimal and uncertainties of INSAR-inversion

fault slip parameters for the afterslip for time period 2.

Figure S1 shows the coseismic displacement field for the aftershock of 25 August 2018. Figure S2
shows the uniform slip inversion result for the afterslip model for time period 2. Figure S3 shows a
conceptual model of the fault spatial relationships. Figures 54 and S5 show the sampled data used
for modelling of the aftershocks, and for the afterslip and viscoelastic relaxation processes.

Table S1. Reported ratio of afterslip moment release relative to the coseismic moment release and the

position of afterslip relative to the coseismic slip.
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Studied afterslip to
Farthquake COSQI.SmIC p.ost-. Posmor} of Coseismic Reference
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coseismic slip
2000 A’
Iceland 2*Mw 6.5 4 years Down-dip 30% rnado’ttir et
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Up-dip and
2004 . o Freed et al,,
Parkfield Mw 6.0 2 years 0V§rlaP with 280% 2007,
coseismic patch
. o Furuya et
2005 Chaman Mw 5.0 543 days Down-dip 560% al., 2008
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Lin et al.,,
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Table S2. Rheologic structures in previous studies.
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Reddy et
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Table S3. Range, optimal and uncertainties of INSAR-inversion fault slip parameters for the afterslip

for time period 2.

Dip

Length Width Depth Dip Strike . Strike . . .
) G Gm) @ O I e A Tent M metm)
Lower 5 0 0.5 -40 330 0 -3 — — —
Upper 100 50 45 40 360 5 3 — — —
Optimal 57.0 0.4 8.9 -33 346 2.5 -1.7 3450 45.69 6.22 0.025
2.5% 46.8 0.2 7.3 -38 343 0.4 2.7 — — —
97.5% 74.1 1.3 11.3 -19 348 4.7 1.2 — — —

2 maximum posteriori probability solutions of 2.5% and 97.5% from the posterior probability density

function of fault parameters. b the positive value means the hanging wall showed relative uplift; © the

negative value means that the hanging wall direction of the motion was opposite to the strike; d

longitude and latitude of the corner of upper edge; © calculated based on the optimal inversion

parameters.
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Figure S1. Coseismic displacement field caused by the aftershock of 25 August 2018. (a) Ascending
data from 20 August 2018 to 26 August 2018. (b) Descending data from 21 August 2018 to 2 September
2018. Black dashed rectangle: coseismic fault; black dot: upper edge of fault; black solid rectangle:
coseismic deformation region caused by 25 August 2018 aftershock.
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Figure S2. Uniform slip inversion result for afterslip for time period 2. Black dash rectangles: afterslip
fault for time period 1 and coseismic fault, respectively; black dot: upper edge of fault; black solid
rectangle: best-fitting afterslip fault for time period 2. The solid rectangle closes to a solid line due to
the small width of the fault.
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Figure S3. Conceptual model of the spatial relationship between coseismic fault slip (red line) and
afterslip for time period 1 (blue line). The best-fitting afterslip model for time period 2 is also shown
(dashed magenta line). That it is located within the phanerozoic cover is another reason that we
discard this model.
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Figure S4. Sampled data used for modelling (left: ascending data, right: descending data).
a):aftershock sequence 1; b) aftershock sequence 2.
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Figure S5. Same as Fig. S4 but for a) time period 1 and b) time period 2 (we obtained the same results
using combined downsampling).



