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Table S1. 1-D structure around the source used for calculating the Green’s function, based on CRUST1.0 model'

Vp (km/s) Vs (km/s) Density (10° kg/m?) Thickness (km)
1.50 0.00 1.02 3.80
5.75 3.20 2.70 3.20
7.10 4.05 3.05 4.80
8.04 4.47 3.32 - (below moho)

Table S2. 1-D structure around the source used for calculating the Green’s function, based on CRUST2.0 model?

Vp (km/s) Vs (km/s) Density (10° kg/m?) Thickness (km)
1.50 0.00 1.02 3.61
5.00 2.50 2.60 1.70
6.60 3.65 2.90 2.30
7.10 3.90 3.05 2.50
8.15 4.65 3.35 - (below moho)

Table S3. 1-D structure around the source used for calculating the Green’s function, based on ak135-F model**
Vp (km/s) Vs (km/s) Density (10° kg/m?) Thickness (km)
1.45 0.00 1.02 3.00
5.80 3.20 2.60 6.70
6.80 3.90 2.92 8.00

8.04 4.48 3.64 - (below moho)
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Figure S1. Summary of the empirical Green’s function (EGF) analysis. (a) An azimuthal equidistant projection of

the location of NNA station. (b) The normalized source time function obtained by using observed waveforms of the
2002-12-17 (blue) and the 2002-12-18 (green) event as EGFs. A band-pass filter of 0.01 to 2 Hz was applied to the
observed waveform and EGFs. (c) Map projection of the GCMT?*® solution of the mainshock (grey beachball) and
the USGS’s’ two events used as EGFs. The blue and green stars are the epicentres of the 2002-12-17 and 2002-12-
18 event, respectively. The yellow star is the epicentre of the first event of the 2021 SSI earthquake. Orange dots are
aftershocks that occurred within 3 days of the mainshock detected by the USGS. The black lines are the plate
boundary?®. (d) Observed waveform of the 2021 SSI earthquake (upper) and observed waveforms of the 2002-12-17
event (blue) and the 2002-12-18 event (green) used as EGFs. Both observed waveform and EGFs are band-pass
(0.01-2 Hz) filtered. This figure was made with the Generic Mapping Tools (v 6.5.0) software’.



ASCN BHZ PAB BHZ DBIC BHZ TAM BHZ
0.175E+02 um/s 0.904E+01 um/s 0.164E+02 um/s 0.247E+02 um/s
Az =14.° Az.=16.° Az =22.° Az -28°
Del.= 50.° Del.= 98.° Del.= 66.° Del.= 84.°
TSUM BHZ MBAR BHZ RAYN BHZ ATD BHZ
0.254E+02 um/s 0.252E+02 um/s 0.742E+01 um/s 0.260E+02 um/s
Az =57.° Az. =60.° Az.=61.° Az. =65.°
Del.= 49.° Del.=72.° Del.= 100.° Del.= 88.°
KMBO BHZ LBTB BHZ MSEY BHZ ABPO BHZ
0.255E+02 um/s 0.269E+02 um/s 0.195E+02 um/s 0.207E+02 um/s
Az. =67.° Az. =70.° Az. =84.° Az. = 86.°
Del.= 74.° Del.= 48.° Del.= 81.° Del.= 65.°
CRZF BHZ NWAQ BHZ CASY BHZ DRV BHZ
0.198E+02 um/s 0.231E+02 um/s 0.380E+02 um/s 0.258E+02 um/s,
Az. =111.° Az. =149.° Az. = 159.° Az. =173.°
Del.= 46.° Del.= 84.° Del.= 52.° Del.= 56.°
TAU BHZ CAN BHZ QSPA BHZ SBA BHZ
0.359E+02 um/s 0.330E+02 um/s 0.477E+02 um/s, 0.332E+02 pm/!
Az. =174.° Az. =175.° Az.=180.° Az. =184.°
Del.= 80.° Del.= 87.° Del.= 33.° Del.= 45.°
NOUC BHZ SNZO BHZ COYC BHZ PLCA BHZ
0.106E+02 um/s 0.494E+02 um/s 0.295E+02 um/s 0.397E+02 pum/s
Az. =191.° Az. =195.° Az. =272.° Az. =280.°
Del.= 100.° Del.= 80.° Del.= 31.° Del.= 33.°
PEL BHZ PAYG BHZ LCO BHZ TRQA BHZ
0.231E+02 um/s, 0.318E+02 um/s 0.313E+02 um/s 0.189E+02 um/:
Az. =288.° Az. =291.° Az. =292.° Az. =293.°
Del.= 39.° Del.=76.° Del.= 43.° Del.=31.°
UNM BHZ NNA BHZ TGUH BHZ JTS BHZ
0.101E+02 um/s 0.210E+02 um/s 0.220E+02 um/s 0.372E+02 um/s
Az. =294.° Az. = 297.° Az.=301.° Az. =301.°
Del.= 98.° Del.= 60.° Del.= 88.° Del.= 83.°
OTAV BHZ TEIG BHZ LPAZ BHZ CPUP BHZ
0.356E+02 um/s 0.149E+02 um/s 0.242E+02 um/: 0.212E+02 um/:
Az. =302.° Az. =303.° Az. =304.° Az. =310.°
Del.= 72.° Del.=94.° Del.= 52.° Del.= 39.°
MTDJ BHZ DWPF BHZ GTBY BHZ SDDR BHZ
0.222E+02 um/s 0.746E+01 um/s 0.281E+02 um/s 0.208E+02 um/s
Az. =311.° Az. =312.° Az. =314.° Az. =317.°
Del.= 87.° Del.= 98.° Del.= 88.° Del.= 85.°
GRTK BHZ SJG BHZ GRGR BHZ ANWB BHZ
0.301E+02 um/s 0.163E+02 um/s 0.273E+02 pum/! 0.303E+02 pm/s
Az. =318.° Az. =321.° Az. =323.° Az. =325.°
Del.= 88.° Del.= 83.° Del.= 76.° Del.= 81.°
SPB BHZ BBGH BHZ BBSR BHZ
0.258E+02 pm/ 0.471E+02 pms 0.108E+02 pms 0 100 200 300
Az. =325.° Az =325° Az. =327.° Time (s)
Del.= 38.° Del.=76.° Del.= 96.°
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Figure S2. Comparison of observed waveforms (black) with synthetic waveforms (red). Each panel is labelled with
the station name, maximum amplitude, azimuth (Az.), and epicentral distance (Del.) from the mainshock. These
waveforms were resampled to 20 Hz for plotting. This figure was made with the Generic Mapping Tools (v 6.5.0)

software’.
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Figure S3. Full snapshots of potency-rate density evolution for Episodes 1 and 2. The beachballs show the potency-

rate density tensors. This figure was made with the Generic Mapping Tools (v 6.5.0) software’.
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Figure S4. Full snapshots of potency-rate density evolution for Episode 3. The beachballs show the potency-rate

density tensors. This figure was made with the Generic Mapping Tools (v 6.5.0) software’.



145-150 s 150-155 s 155-160 s 160-165 s 165-170 s 170-175s
o
58°S
Q
59°S o
60°S il
ir o o ":
180-185 s 185-190 s 195-200 s [200-205's
57°S . - R . -
*
o
58°S
Q
59°S PO
60°S .8
1205-210's 210-215's 215:220's 230-235's
57°S| . - . o -
* * * *
o o o o
58°S .
Q J
59°S © ©
60°S
235:240's 240-245's 245250 s 260-265's
57°8| . - [l » .
* * * *
o o o o
58°S
Q Q Q Q
J ke 9
59°S| . o Y . © ©
° o % e
Lo e Lo ler " Foo
e . Y
60°S| | sad . d
S5 A
1265270 s 270-275's 275280 s
57°8| . . [«
Y
* * * E
[y e o 3
58°S £
c
Q Q Q 3
110.053 &
59°S| o © | - ©
- >
ls G lar 5 ls 8
R OOB o -
cl00s oo, %
i 4 y e
60°S 4 o o

0.000

Figure S5. Full snapshots of potency-rate density evolution for Episode 4. The beachballs show the potency-rate
density tensors. This figure was made with the Generic Mapping Tools (v 6.5.0) software’.



NNE
E
_a-
0.10 @ 0
()
()]
0.050
©
0.00 3
5}
8 —
100 £
£
)
H 200
2.0 km/s
3.0 km/s
4.0 km/s
300
0 50 100 150 200 250  ooW

Time (s)
Figure S6
Comparison of the potency-rate density evolution projected along strike and sub-events identified by previous
studies'®!!. The circle indicates the centroid of the sub-events reported by Jia et al.!, and the triangle indicates the
location of the centroid moment tensor reported by Metz et al.!! The larger markers are the events with duration
longer than 100 s. The large and small stars are the epicentres of the Mw 8.1 and mb 6.7 events determined by the
USGS’, respectively. The style of contours is the same as drawn in Fig. 2d. This figure was made with the Generic

Mapping Tools (v 6.5.0) software’.
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Figure S7

The dip angle distribution. The dip angle is derived from our best-fitting double couple solution of our potency-rate
density tensor in a 1-s time window at each source knot in the model domain. The dip angle from the two possible
nodal planes is selected based on the subducted plate surface. (a) The dip angle distribution of all the model space.

(b) The dip angle distribution during OT+70-100 s in Episode 2.
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