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Reevaluation of magnitudes of damaging earthquakes

in/on the Philippine Sea Plate
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What is seismic intensity inversion analysis?
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Verification of accuracy of seismic intensity inversion using numerical simulation
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Fault model of statistical Green’s function method for verification of seismic
intensity inversion
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Short-period energy distribution from seismic intensity inversion analysis using

numerical simulation data
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Centroid of short-period energy derived from seismic intensity inversion
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Assumed centroid of short-period energy in numerical simulation
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Advantages of seismic intensity inversion analysis
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Suitable for analysis of Historical earthquakes
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Suitable for identification of source area generating short-period
ground motions correlated to structural damage
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Why magnitude of intra-plate earthquakes should be reevaluated?
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‘ @E?fﬁ%iﬂ% Considered Historical earthquakes

S Number of

y m | d [ Source area Lon. Lat. M intensity
of M data
£ g ki 1749 | 5 |25 | 5B | 1326 | 33.2 | 6.8 15
Burzo Ch;ﬁnel 1854 (12 (26| {RFHEERE 132 | 333 | 74 |*0.1 80
1968 | 8 | 6 =fKiE 1324 | 33.3 | 6.6 175
1649 | 3 (17| =&-@F | 1325 | 337 | 7 54 9
ZE=i# 1686 |1 |4 | R=E-(RF 1326 | 34 | 7.2 |[£0.2 18
Aki Sea 1857 [10(12| ¥ -TE 1328 | 34 |73 |05 46
1905 6 | 2 Exil 1325 | 341 | 7.2 312

2001 3 |24 EEiil 132.7 | 341 | 6.7 1155

=ET—4 OH 8 References of seismic intensity data
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o 2000MEHLLVmEDHE : HMEFEHR, [NRTwE

o ~1857F : FMEE - KFNEBEEFM, 1994, HAEDFEEHED
FEE, 2003, HHIRHEAREEERE[416]-2001, EREXFHRE




‘ t2 517 0— Flowchart of analysis
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Seismic intensity of the 1905 Geiyo earthquake is estimated by damage data
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Isoseismal area of |25 for earthquakes with much seismic intensity data
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Magnitude estimated from isoseismal area of =5 for earthquakes

log S5 =M -3.2 (1) Muramatsu(1969)
log S, =M -2.51 (2) Based on the 1968 Bungo Channel EQ.
log S; =M -2.45 (3) Based on the 2001 Geiyo EQ.
log S, =1.55M —-6.14  (4) Compatible with both the 1968 and 2001
EiE M
REF km?) | Mzt | @z | @)F | @)=
1854 | 35910 | 7.8 7.1 — 6.9
1857 | 13180 | 7.3 — 6.6 6.6
1905 | 14160 | 7.4 — 6.6 6.6
1968 | 12380 | 7.3 6.6 — 6.6
2001 | 17690 | 7.4 — 6.7 6.7
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(BETF—50QLHENE)
34° | h . _1 649¢ 34° B _' 2 g & \; :ﬁ’ »: _1 686¢
b M6.5 R : M6.5
R 5) =TFRER =TRER
32° | 4 %2-5 —Eq(3) 32° | Fq.(3)
v3
2

BVLMMEEFIEET 208G O TEND

;gfﬁ SET AR AL
%fﬁyjﬁg Magnitude can be estimated from isoseismal
- IRER area of 1=5 for earthquakes with less seismic
Eq.(2) intensity data, but magnitude tends to be
— — — u underestimated.
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Evaluation of attenuation equation of seismic intensity for the Geiyo Earthquakes.
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Evaluation of attenuation equation of seismic intensity for the Bungo
Channel Earthquakes.

13 1 © Recentearthquakes
= = = Regression formula: /= -4.2logX+1.2M+4.3
Modified formula: /= -4.2logX+1.33M+3.71
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Site correction factor for seismic intensity
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Energy Distribution for the 2001 Geiyo earthquake derived from
seismic intensity inversion compared to slip distribution from waveform
inversion by Kakehi(2004)
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The 2001 Geiyo EQ model by Yagi

& Kikuchi(2001)
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Seismic intensity inversion of the 1854 earthquake
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Assumed fault plane models for the 1854 0.72
earthquake

RMS Error
©
X

33°30'

0.7

33°15'q /

30km 33°15' |

33°00' 1 )

- - T T T
131°30' 131°45' 132°00' 132°15' 132°30' 33°00'

Most appropriate
model® M7.0 131°45' 132°00° 13215

18



17TA9FEMEDEEA/\—23aY

Seismic intensity inversion of the 1745 earthquake

Assumed fault plane models for the 1745 058 :mzizg
earthquake 0.55 & Model3
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Summary of Reevaluated Magnitude

M from M from Isoseismal
Source Year Original Seismic Area for |25
M Intensity | Muramatsu Proposed

Inversion (1967) Eq.

1649 14 6.9 7.3 6.5

1686 7.2 6.9 7.3 6.5

Geiyo 1857 7.25 6.8 7.3 6.6
1905 7.2 6.7 7.4 6.6

2001 6.7 6.7 7.4 6.7

Bungo 1749 6.75 6.7 7.1 6.4
Channel 1854 7.4 14 7.8 7.1
1968 6.6 6.6 7.3 6.6
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