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Mwpd and high-frequency, apparent rupture duration To
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Mwpd processing steps:
12 September 2007,
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(Lomax & Michelini 2009A)
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Duration-amplitude magnitude Mwpd

Raw M, , compared to M " for
79 recent, large earthquakes.
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Duration-amplitude magnitude Mwpd with moment scaling

wpd (Moment scaled)

M
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Comparison of M " with M, corrected with moment
scaling for interplate thrust and tsunami earthquakes.
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tsunami earthquakes = M, =M, Mo/Mo
other event types A

A4 M ol ~75x1019 N-m

(equivalent to M =~ 7.2)
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Implications of moment scaling: large earthquake rupture
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Moment scaling i |

— deficiency in down-going (teleseismic) Pl
P-wave amplitude and energy Ql’

less mass
in upper plate
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destructive interference
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Implications of moment scaling: large earthquake rupture

Moment scaling Lol |
— deficiency in down-going (teleseismic) |

P-wave amplitude and energy

— trapped energy...
re-absorbed at rupture front?
helps to drives rupture?




1 ¢ Discriminating Tsunamigenic earthquakes:

To > 50s

units (2006 JUL 1|7 (198) 08h19m08.729s . . . 11:COCO: (0)
oT P P+50s
0.57
broadband
0
50s
2006, Mw7.7, To=180s, =19
Indonesia tsunami earthquake I:.COCOZ (1)
oT P P+50s
0.5“
]
5 HF 1-5Hz
| | | |
08h20m 08h22m 08h24m 08h26m
units L2009 MAIF{19(078) 18h17m17.8003| | G:DZM: (2)
oT P P+50s
) 50s
0- broadband
0
2009, Mw7.6, To=39 s, =1
Tonga Islands G:DZMZ (3)
oT P P+50s
O'ﬂ HF 1-5Hz
]
-0.5
| | |
18h18m 18h20m 18h22m 18h24m




1 ¢ Discriminating Tsunamigenic earthquakes: To > 50s
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Discriminating Tsunamigenic earthquakes: To > 50s

MwCMT — OT+30m+
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Faulting size, rupture duration and dominant period

moment: Mo — uLWD (“seismic” faulting model) !JL =
rupture duration: To — L/ Vr 4 J=3
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Faulting size, rupture duration and dominant period

moment: Mo — uLWD (“seismic” faulting model) IJL Jl

rupture duration: To — L/ Vr P i

P-wave velocity dominant period Td:- \:"T
Td — 1/fc o< W? o< D?

Td — 1/z? (e.g. tsunami earthquake)
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P-wave dominant period calculation
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Tsunamigenic earthquakes: the Ta-To discriminant

MwCMT — OT+30m+

To - teleseismic HF - OT+15m

Td-To discriminant - OT+15m
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Real-time monitor: Indonesia 2006, Mw7.7, To=180s, =19

INGV monitor simulation, IRIS realtime data, OT+9min, rapid To>50s exceedance estimate
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Real-time monitor: Tonga Islands 2009, Mw7.6, To=39s, =1

INGV monitor simulation, IRIS realtime data, OT+9min, rapid To>50s exceedance estimate
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Importance of identifying length and depth of faulting
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1 i Importance of identifying length and depth of faulting
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Tsunami potential < seafloor uplift: P i am)
“tsunami” faulting model (Satake 1994) il |
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1 i Importance of identifying length and depth of faulting

rupture duration: To«— L/Vr; Vrocz J_JL o

— To grows with increasing L and decreasing z B

— TdTo discriminant identifies seafloor uplift, > ‘;/"J“
“tsunami” faulting model (Satake 1994) Nl

“tsunami” faulting model
TdTo1 >> TdTo2
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1@; Rapid determination of the magnitude and tsunami potential of large
earthquakes, and implications for source physics

The duration-amplitude magnitude Mwpd:
 available <15 after OT
« with moment scaling matches well MwcmT

* shows deficiency in down-going energy,
which may help to drive rupture for large
earthquakes (???)

The Td-To period-duration discriminant:
e available <10 min after OT

 gives more information on tsunami impact
than Mwcwr or teleseismic To

» possibly identifies directly the “tsunami”
faulting potential of an earthquake
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Further information:
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