19940602 Java Relative source time functions (RSTFs), smoothed at 33s
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Supplementary Figure 1 : Results for the 1994 Java earthquake. (Top) Focal mechanism, depth,
magnitude, uncertainties and RSTFs. See Figure 5 for more details. (Bottom) Agreement between

data and synthetics, see Figure 6 for more details.



19950730_Ch|le_ Relative source time functions (RSTFs), smoothed at 33s
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Supplementary Figure 2 : Results for the 1995 Chile earthquake. (Top) Focal mechanism, depth,
magnitude, uncertainties and RSTFs. See Figure 5 for more details. (Bottom) Agreement between

data and synthetics, see Figure 6 for more details.



19951009 Jalisco Relative source time functions (RSTFs), smoothed at 33s
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Supplementary Figure 3 : Results for the 1995 Jalisco earthquake. (Top) Focal mechanism, depth,
magnitude, uncertainties and RSTFs. See Figure 5 for more details. (Bottom) Agreement between

data and synthetics, see Figure 6 for more details.
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Supplementary Figure 4 : Results for the 1995 Kuril earthquake. (Top) Focal mechanism, depth,
magnitude, uncertainties and RSTFs. See Figure 5 for more details. (Bottom) Agreement between

data and synthetics, see Figure 6 for more details.



Relative source time functions (RSTFs), smoothed at 33s

19960101 Minahassa_

Transverse waves
Max (10*'N.m/s) = 200.3

Compressive waves
Max (10Y'N.m/s) = 194.8

BEST MODEL

Mw = 7.67
Depth (km) = 27
Strike = 38" /250’
Dip=15 /77
Rake = 59/ 98’

Dip,depth, and moment uncertainties

10

25|/
()
/ =}
20 2
c
< g
2 15 =
a €
[}
£
o
=

20 30 40 50
Depth (km)

18.4km < Acceptable depth < 36.4km

7.66 < Acceptable magnitude < 7.71 ! ! ! !
8.8° < Acceptable dip < 18.8° Maximum duration =87 s Maximum duration =100 s

Agreement between displacement data (black) and synthetics (red)
Compressive waves Transverse waves
YAK, 5,62, 7 YAK, 5, 62", 266 P
86270\ o At aacSenst M/\/W <
PET, ZMWW PET, 26.61° 300\ N —— Ol
,35,73 ADK, 35,73 469 /\ o~ e -
KIP, 69,82, 317 _A A

BG'O'%W-—\M
KIV, 314,80, 44 /\ ~ A oy ~
KIEV, 321,.90.38 A\ s/ e /\,‘

BRVK, 330,66 86’\ P . N

Lvz, 3@:@:&/\/\/-—*-—45—%
NRIL, %‘A——v‘\w

L J

Duration =360 s

BRVK, 330,66 140/\ " A Ao me
Lvz, 3%%
NRIL.W

L J

Duration =360 s

Supplementary Figure 5 : Results for the 1996 Minahassa earthquake. (Top) Focal mechanism,
depth, magnitude, uncertainties and RSTFs. See Figure 5 for more details. (Bottom) Agreement

between data and synthetics, see Figure 6 for more details.
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Supplementary Figure 6 : Results for the 1996 Irian-Jaya earthquake. (Top) Focal mechanism,
depth, magnitude, uncertainties and RSTFs. See Figure 5 for more details. (Bottom) Agreement

between data and synthetics, see Figure 6 for more details.



19960610 Andreanof Relative source time functions (RSTFs), smoothed at 33s
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Supplementary Figure 7 : Results for the 1996 Andreanof earthquake. (Top) Focal mechanism,
depth, magnitude, uncertainties and RSTFs. See Figure 5 for more details. (Bottom) Agreement

between data and synthetics, see Figure 6 for more details.
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Supplementary Figure 8 : Results for the 1997 Kamtchatka earthquake. (Top) Focal mechanism,
depth, magnitude, uncertainties and RSTFs. See Figure 5 for more details. (Bottom) Agreement

between data and synthetics, see Figure 6 for more details.



20010623 Peru Relative source time functions (RSTFs), smoothed at 33s
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Supplementary Figure 9 : Results for the 2001 Peru earthquake. (Top) Focal mechanism, depth,
magnitude, uncertainties and RSTFs. See Figure 5 for more details. (Bottom) Agreement between

data and synthetics, see Figure 6 for more details.



Relative source time functions (RSTFs), smoothed at 33s
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Supplementary Figure 10 : Results for the 2005 Sumatra earthquake. (Top) Focal mechanism,
depth, magnitude, uncertainties and RSTFs. See Figure 5 for more details. (Bottom) Agreement

between data and synthetics, see Figure 6 for more details.



20061115 Kuril_

BEST MODEL

11

Relative source time functions (RSTFs), smoothed at 33s

Transverse waves
Max (10*'N.m/s) = 660.3

Compressive waves
Max (10Y'N.m/s) = 638.4

SFJD
Mw = 8.25 HRV
Depth (km) = 12
Strike = 205" /32
Dip=17 /74"

Rake = 83 /92" TAGE

AFI
77777777777777777777 DZM
CTAO

ABKT
EIL
ISP
TIRR
PSz
SSB

20 30 40 DSB
Depth (km)

Moment Magnitude

Okm < Acceptable depth < 12.3km
8.25 < Acceptable magnitude < 8.28 !
12.5° < Acceptable dip < 18.5°

Maximum duration =138 s

10, 65
32°, 83
46°, 81"
58", 72"
65, 67
113", 81°
143", 68’
167", 69°
187", 67
199, 68"
210°, 86
237,77
262", 73
301°, 67
310, 86
318’,82°
323", 77
330, 77
338", 84"
348", 79°
358", 69

1 I 1
Maximum duration =160 s

Agreement between displacement data (black) and synthetics (red)

Compressive waves

SFJD,J.QLM.\/\/\/\,.W‘
HRV, m&.o\/\/\,wmm-
W, MAW
ANMO_"\W,J\V
PFO, W
TAOE_Uﬁ_ﬁWw
AFI, 14:.’.55“47\/\/\’\/\»/\\7
DzZM, W
crro iz /NN =N o
WRAW
NWAQ-ZULWW
COCO.MW,.’W\
PALK,MWM
ABKT'-"Q-‘D-Mﬁ\/\/\/\a—NM
EIL, 31.00_350_%’.-—--—\,\/\
ISP, SML’IHJ\/\WV\/\I\‘
TIRR, ZLILALN AN A AN
PSZ, wua\/\/\/\_,ww
SSB, aw_aﬁa\/\/\,\_‘w/\
DSB, MB_E_E.V\/\_/\__—M
BORG-’éﬂ“-ﬂﬂLﬁﬁ-\/\/\/\M

L J
Duration =360 s

Transverse waves
SSPAMM\/\/\_—_
WVT, 46, 81", 390 , "\ =
ANMO, 58, 72", 452
TR PSR
AFL 1%
bzM™, %&W
CTAO%
WRAB&._GW
NWAO.&W
pALK,W
NIL Z&W
EIL, 312&&#\/\/\/\/\/\%‘
ISP, 3MW
PSZ, 3MW
SSB, MW
DSB, MW
BORG,358', 69, 423 ,\ A -

L J
Duration =360 s

Supplementary Figure 11 : Results for the 2006 Kuril earthquake. (Top) Focal mechanism, depth,

magnitude, uncertainties and RSTFs. See Figure 5 for more details. (Bottom) Agreement between

data and synthetics, see Figure 6 for more details.
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Supplementary Figure 12 : Results for the 2007 Solomon earthquake. (Top) Focal mechanism,
depth, magnitude, uncertainties and RSTFs. See Figure 5 for more details. (Bottom) Agreement

between data and synthetics, see Figure 6 for more details.
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Supplementary Figure 13 : Results for the 2007 Peru earthquake. (Top) Focal mechanism, depth,
magnitude, uncertainties and RSTFs. See Figure 5 for more details. (Bottom) Agreement between

data and synthetics, see Figure 6 for more details.
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Supplementary Figure 14 : Results for the 2007 Sumatra earthquake. (Top) Focal mechanism,
depth, magnitude, uncertainties and RSTFs. See Figure 5 for more details. (Bottom) Agreement

between data and synthetics, see Figure 6 for more details.
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between data and synthetics, see Figure 6 for more details.

Supplementary Figure 15 : Results for the 2009 New-Zealand earthquake. (Top) Focal mechanism,
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Relative source time functions (RSTFs), smoothed at 33s

20100227_Chile_
BEST MODEL

Transverse waves
Max (10YN.m/s) = 3134.5

Compressive waves
Max (10*'N.m/s) = 3477.5

Mw = 8.74
Depth (km) = 35
Strike = 24" /174
Dip=21"/71"
Rake = 119"/ 79

©
~
a

8.7

Moment Magnitude

20 40 60
Depth (km)

24.5km < Acceptable depth < 39.5km
8.72 < Acceptable magnitude < 8.74 !
18.2° < Acceptable dip < 25.2°

Maximum duration =148 s

1,78

1 I 1
Maximum duration =171 s

Agreement between displacement data (black) and synthetics (red)

Compressive waves

HRV. LJLJ@J—’\,.N\/\VV“
BBSRW
SACVW
SHELxW
SUR, M—W"\ﬁ
CRZF,MW
PAF, ]ﬂw
CASYM/\—V\M

SBA, %
SNZOJ&&W

RAR, W
PPTF,M

XMAS, 213

Duration =360 s

Transverse waves

HRY, L&W
BBSR .08, 205 /N
g\
S”EL&MW

CRZF,_145,84°, 1311

PAF, 1878

SBA, 192/, 617, 2031

TAU, MD-WN
SNZOW

RAR, 807

PPTF,

XMAS 275,

PFO, wwy\/\/——
ResDIL 852620 S N\

FFC, 343, 94", 1765~ /N S
SSPAmm\/\/__

L J
Duration =360 s

Supplementary Figure 16 : Results for the 2010 Chile earthquake. (Top) Focal mechanism, depth,
magnitude, uncertainties and RSTFs. See Figure 5 for more details. (Bottom) Agreement between

data and synthetics, see Figure 6 for more details.
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Supplementary Figure 17 : Comparison of vertical component observed Rayleigh waves (black)

with theoretical seismograms (red, green) at various stations of the FDSN, following the 2005 March

28 Sumatra earthquake. The name of each station is shown in the left of the waveforms and the

corresponding source-receiver azimuth and epicentral distance are shown in the top, respectively. The

synthetic seismograms are calculated for the earthquake source parameters in the GCMT catalogue

catalogue (red) and for the parameters in the SCARDEC model (green; see main text for details). All

traces have been low-pass cosine tapered around T=200 s.
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Supplementary Figure 18 : Same asin Supplementary Figure 17, but for transverse component

Love waves.



