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Rupture Process of the 11 March 2011
off Tohoku, Japan Earthquake

. Slip and Moment-Rate Distribution inverted from Long Period
Ground Motions

After Yoshida, Miyakoshi, Irikura and Petukhin (2011)

200 s to 20 s in period (0.005 Hz to 0.05 Hz in frequency)
Using F-net and K-net data by NIED

Tsunami Simulation for the 2011 Tohoku Earthquake Using
Long-period Source Model

After Petukhin, Yoshida, Miyakoshi, and Irikura (2011)
Tsunami simulation using slip 200 s to 20 s in period

Strong Motion Generation Areas (SMGA) from Short Period
Ground Motions

After Irikura and Kurahashi (2011)

Simulation of acceleration and velocity waveforms using
the empirical Green’s function method



1. Slip and Moment-Rate Distribution inverted from

Long Period Ground Motions
After Yoshida, Miyakoshi, Irikura and Petukhin (2011)

Final slip distribution Moment rate function
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2. Tsunami Simulation Using Long-period Source Model from 20
to 200 sec. After Petukhin, Yoshida, Miyakoshi, and lrikura (2011

Slip Distribufion by Yoshida Height gf Sea Surface
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3. Strong Motion Generation Areas (SMGA) from Short-Period
Ground Motions
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Starting Points of SMGAs Estimated by Back-propagation Method
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BRERAN) — B8 EL TRUL =/ E (Event 1, Event 2,Event 3,
Event 4)DEIRANIRIL

Unit Distance Source Spectra(cm*s*km)
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AEDERIFHR
L Latitude | Longitude strike dip rake
Origin time Mw
(deg) (deg) (deg) I (deg) | (deg)
Main shock | 2011/3/11 14:46 | 38.103 142.86 90 24/193 | 81/10 | 92/79
RERE T ) — BEBICBAW-/INMEEDEIRIER
.. . Latitude Longitude strike dip rake
Origin time (deg) (deg) Mw (deg) (deg) (deg)
Event A 2011/3/10 6:24 38.271 142.879 6.5 22/213 68/23 85/101
Event B 2007/11/26 22:51 37.304 141.757 5.9 24/217 71/20 86/102
Event C 2009/2/1 6:52 36.717 141.279 5.7 25/232 76/15 83/116
Mo coner Stress Area
fi D
(Nrm requency | Drop |2
Event A 551E+18 0.22 11.8 108.9
Event B 7.66E+17 0.3 4.1 58.5
Event C 4 65E+17 0.48 104 229
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Comparison of Observed and Synthetic Seismograms 1
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Comparison of Observed and Synthetic Seismograms
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R EEE R (SMGAL, 2, 3,4 and 5Y D EIR/NTA—4

Stress Drop

Delay time from

o) | e Mo(Nm) (Moz) Origin time
(sec)
SMGA1T | 6240 | 4160 2. 31E+21 413 15.64
SMGA2 | 4160 | 4160 1.05E+20 230 66.42
SMGA3 | 9360 | 5200 4 34E+21 295 68.41
SMGA4 | 3850 | 3850 3.83E+20 16.4 109.71
SMGAS | 3360 | 33.60 3.99E+20 26.0 118.17
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USA® Array Data (414 stations) Z FHL f=Back-Projection
Methodl~$é&ﬁ§5ﬁi§ *z (Wang and Mori, 2011)
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Sources of radiation for data high-passed filtered at 1 hz (green), band-passed
filtered between 0.2 and 1.0 hz (brown) and low-passed filtered at 0.2 hz (blue).
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