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Introduction

* The rupture process of extended earthquakes is actually quite complex involving
broadband processes: need to integrate different frequency bands and spatial scales
resolution.

* Increasing density of modern global and regional seismology and geodesy
networks open up new methodologies to image the earthquake source dynamics
(e.g. antenna and coherent interferometry methods).

* Kinematic and dynamic inversion methodologies rely on a-priori source
parametrization.

* Combining parametrized inversion methods with iterative deconvolution methods
provides new perspectives for extended source imaging.
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Regional acceleration recordings:

A complex rupture, at least 4 sub-events, closer

to the coast.
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Structural Model

/

V

19,75— ‘ / 1933 '-
198'|

‘“««« a
& “ S ¢ieqy
('(('.
1 937 b
1 9 ‘ ll ‘ ’ ' MY1 O
Sl ) / ' 4 © )
W Trench axis E

O-O-O-OO0-0-00 o-o.o_o.o_o- Deformed

Tertiary/Quaternary layer—

P DB 30 mm— [///——-\\\\ - g

L Ollgocen A,_N_ s SN — —~—— Oceanic layer?2

10 Upper crust 2 , > % Oceanic layer3

:
s
1 7 O Lower crust
' 20 , .
Arc Moho e (Oceanic mantlel

JMA: 23.7 -

/
-30

35
40

45

50 B R R —
0 DD DG RS 8 T D0 M 20 A O GO GO 20D 22 D R O P61

Distance (km)
Vertical exaggeration: 2.3

Miura et al. 2005



Data and MethOd Mo = 0.442E+23 Nm Mw = 9.03
H= 17.0km T= s var.= 0.0798
/_/\__\ Moment rate 2

20 40 60 80 100 120 140 160 180 200

GPS (not used for

inversion)
GPS data: GSI (processed o
(203.,10., 88.)
by Caltech)
Seafloor GPS data: Sato et
al. (2011)
Parameters (driven by back-projection):
e Rupture velocity 1 =1.5 km/s (for el
or e t<=80s)
e e Rupture velocity 2 = 2.5 km /s (for
P t>80s)
10* | eI ocity - log pllot . . .
| | | | e Source time function =45 s
m | ® Fault surface 460x240 km?
10° E 36°
m: | Other parameters:
£ 101 e Hypocenter location: JMA (depth 23.7
3 km)
107 .
.l | ® Fault plane (GCMT): dip 10°, strike
| 5 : } 203° :
107 = 0000 SRRl S 34° + ‘ ‘ ‘
' : 140° 142° 144°
10° |
ool I Method by Kikuchi and Kanamori (1991) Ly N R S ST
10 107 lfﬂréquencv “]:Eﬂ 10 10 Slip (m)



1649.64 UD
IU.SFJD.00 SRR U
11.OBN.00
0.94P 6P
5.4 0.9¢
| 323.6
o g 2232.04 UD
IU.HRV.00 | |U.GRFO.
o.saP [ J’
24.7 ‘ 1.0
330.8
591.01 UD
2147.20 UD
1U.SSPA.00 11.BFO.00
0sd 0of
29.7 !
331.6
e U 1791.24 UD
I.FFC.00 G.SSB.00
108 008
33.4 332.1
646.28 UD 1760.20 UD
1U.WCI.00 G.ECH.10
078 1ad
36.5 332.2
620.98 UD 1984.84 UD
IU.WVT.00 G.CLF.00
078 osd
38.7 334.8
320.64 UD 1100.26 UD
IU.DWPF.10 IU.PAB.00
07d 0of
39.0 335.1
698.90 UD 2921.52 UD
1U.RSSD.00 1.LVZ.00
107 108
42.5 336.0
880.48 UD
I.TAU.00
977.18 UD
1U.KMBO.00 0.6;
8% 176.7
278.9 1078.47 UD
4027.32 UD 1.LWRAB.00
1.LUOSS.00
0of 1'0;
288.3 189.4
5677.45 UD 1242.27 UD
1I.LAAK.00 IU.MBWA.10
108 0of
298.1 2'04 2
3948.00 UD
1U.GNI.0O 1725.43 UD
P 1.LKAPL.00
0.9
307.2 R
3460.60 UD 211.7
"'KIV'? 1990.20 UD
1.0
e 1.COCO.00
7241.40 UD 1.0;
1.LBRVK.00 230.2
018 847.76 UD
Sle.l G.RER.00
3516.04 UD f
1U.ANTO.00 0.9
P 251.4
0.8
312.8 2609.28 UD
4463.40 UD 1.DGAR.00
1LARU.00
P Y
1.0
et 251.8
3208.14 UD
II.PALK.00

1.0?

258.0

i

1034.68 UD
G.PPTF.00

0.81P

17.7
1125.01 UD

IU.RAR.00
0.9;’
127.2

2028.76 UD

IU.FUNA.00
098
136.1
1868.10 UD

I.LMSVF.00
0sd

142.7

1265.26 UD
IU.RAO.10
osd
145.5
888.21 UD
IU.SNZO.10
0rd
156.5
1569.60 UD
IU.HNR.10
128
157.8
837.18 UD
G.CAN.00

0.843

174.8

%

2606.80 UD
1U.KONO.00
0ot
337.6

3109.96 UD
1U.KEV.00
0sd
339.5
2233.60 UD
ILESK.00
osd
341.3
2761.50 UD
1U.KBS.00
10t
350.3
2106.72 UD
ILBORG.10

0s?

353.1

i

Mo = 0.442E+23 Nm Mw = 9.03

H= 17.0km T= s var.= 0.0798



Figl Results
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2010 Mw 8.6 Maule Earthquake

»Segments based on the historic seismicity.
» GPS high coupling on Maule rupture zone
» Post seismic activity:
- Deficit of large aftershocks in the first
months.
- Rupture extended over than expected
with partial overlap with previous

ruptures.
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Structural Model
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Kinematic slip inversion

»Why no slip in the south
Mo= 0.265E+23 Nm Mw= 8.88 part of the rupture if the GPS
Hapl6.0km, i, = yarny0.9223 indicates big displacement?

A »Is it a bi-lateral effect?
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Conclusion and Discussion

v The HF coherent radiation is located on the border of the coherent slip.
v Multi-scale distribution of asperities, it must reflect specific frictional
behavior on the asperities and around them, depending on pressure,
temperature, rheology composition,...

v Is this distribution related to the mantle wedge geometry and rheology ?
¥'Is the distribution a feature of ALL the subduction zones?




Conclusions and Perspectives

v Need of structural studies for characterizing the subduction structure.

v Need of innovative multi-frequency source imaging techniques to
understand the rupture complexity of large subduction earthquakes
combining both teleseismic and local monitoring networks on land and on

the ocean bottom.

v The inverted slip distribution strongly depends on the kinematic
parametrization: it is necessary to constrain the kinematic parameters by
other means (e.g. back projection) in order to obtain physically acceptable
results.
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