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2016 Mw 7.0 Kumamoto earthquake

Strong motion records at very-near-fault
stations
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2016 Mw 7.1 Darfield earthquake
In New Zeeland

Strong motion records at very- e
near-fault stations during the
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Extended Characterized Source Model (Irikura et al.,2019)
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Estended Characterized Source Model
for the 2010 Mw 7.0 Darfield earthquake
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Dynamic Rupture Model based on SMGA model
(Dalguer et al., 2018)
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Slip velocity functions distributed at some points on the fault
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Background correspond to the final slip distribution

2008 Wenchuan earthquake

The 12 May 2008 Mw7.9 earthquake occurred at the eastern margin of the Tibetan Plateau
Fault length: about 240km
Max. vertical offset: 6.5 m Max. horizontal slip: 4.9m (Yu et al,, 2010)
Segments: West-Beichuan Fault, East-Pengguan Fault
Seismic moment1.19x102'Nm (USGS)

Very-near-fault stations: 051MZQ, 051SFB
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Strong motion records

50 km
NS EW up !
N . S up
Veloci
eloc ty Max.79.1cmis Max.-63.9cm/s Max.46.5cm/s Dlsplace'%enlgp,enm Dp.-90cm Dp.5em
051SF AA 051SFB, [
L —4\_—_
Max.65.4cm/s. Max.-136.1cm/s Max.39.2cm/s Dp.39cm Dp.-106cm Dp.-46cm
051MZQ. A osimza_____A\em~—nu
e —/\/____ —_——
Max.-31.1cm/s Max.29.8cm/s Max.-28.8cm/s Dp.19cm Dp.49cm Dp.3cm

051AXT, AMM.___ __.‘m-—-- ———qmbﬂ-

Max.26.cmis. Max.29.7cm/s Max.-28

S gttt lpp et A

Max.30.8cm/s. Max.~35.9cm/s Max.-26

051JYH, JM_._. M A N

wof
@l oF 051SFB susion, EW component
0
il GPS saton, H04
i

o

0315 stason, NS commpenent
E Lol | GPS waiion, HO4O
Y0 M 4 e @ 0 1™ 1 10 o0 20 4 6 8 100 i 10 16

T (sccond) - Time {secood)
1o

05IMZQ swtion, EW componest

S suaion, 2126

o B &8 3

GPS sastion, 2126 ‘ 150

Max.40.7cm/s Max.50.6cm/s Max.20. ml
051WCW. h,. P B SR - : —— aal —
Figare 11 Displacements obtained by deuble inlegration of the comected accelerstions from seversl tations sbown in figure |
maing this baseline somsction. The results. from GPS data aso indicatad by (e marked straight lines
r T 1T T 1T T H
0 50 1000 50 100 0 50 LI et a|(2012)
Time(sec) Time(sec) Time(sec) Time(sec) Time(sec) Time(sec)
33° =

Kurahashi and Irikura(2010)

Characteried source model by hybrid methop
-Assume a single segment (south-west past

-Long-period pulses at MZQ were not

reproduced.

=Need to reproduce Iong?
pulses at very-near-fau
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Slip distribution of Wenchuan earthquake (Hartzell et al., 2013)

- Joint inversion of teleseismic, geodetic data and strong motion data
- Rupture initiates on the southern end of the Pengguan fault.
The Beichuan fault starts at the juncture and proceeds bilaterally to
the northeast and southwest.

Joint Inversion
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-3-D joint geodetic and strong-motion finite fault inversion
- Rupture initiates at Pengguan segment.

= Refer this model for forward modeling.

Assume SMGA+LMGA model,
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Fault model
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Construction of SMGA model
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Construction of LMGA model
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Construction of Best-fit Model
SMGA+LMGA model
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Scaling relations versus parameters of the best-fit model

a) Seismic Moment vs Combined Area of SMGAs
b) Seismic Moment vs Slip of LMGAs (D uca)
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Summary 1

1. We have learned that strong ground motions for most of medium-
and large-sized earthquakes were reproduced, taking strong-
motion-generation areas (SMGAs) with high stress drop and a
background area with less stress drop inside faulting areas. We
call it the characterized source model.

2. However, we found that near-fault ground motions with sharp
pulses and permanent displacements were not possibly simulated
using this conventional characterized model.

3. Then, we proposed an extended characterized source model with
long-period generation areas (LMGAs) inside the surface layer
above the seismogenic zone in addition to the SMGAs inside the
seismogenic zone.

4. We successfully simulated the near-fault ground motions for the
2016 Mw 7.0 Kumamoto earthquake and the 2010 Mw 7.0
Darfield earthquake.
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Summary 2

5. We attempted to simulate near-fault ground motions for the 2008
Mw 7.9 Wenchuan earthquake applying the extended
characterized source model with the SMGAs and LMGAs.

6. Therefore, near-fault ground motions for the Wenchuan
earthquake are successfully with significant velocity pulses and
permanent displacements at MZQ and SFBfo

7. Miyakoshi et al. (2020) found that D yga, i-€ slipin LMGA, is

about 2 times of average slip D given by the scaling relation D
versus Mo, i.e. seismic moment.

The obtained D, for the Wenchuan earthquake is less than
D mca is smaller than the expected value from the D jga — Mo

relation, suggesting saturation of D, ga for largre-size
earthquakes.
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