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Mwpd and high-frequency, apparent rupture duration T0
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Duration-amplitude magnitude Mwpd Raw Mwpd compared to MwCMT for 79 recent, large earthquakes. 9.5



interplate thrust events ▼ tsunami earthquakes ■ other event types ♦
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Duration-amplitude magnitude Mwpd Raw Mwpd compared to MwCMT for 79 recent, large earthquakes. 9.5



interplate thrust events ▼ tsunami earthquakes ■ other event types ♦



9.0



Mwpd



8.5



Raw Mwpd underestimates MwCMT for largest interplate thrust and tsunami earthquakes
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Duration-amplitude magnitude Mwpd with moment scaling Comparison of MwCMT with Mwpd corrected with moment scaling for interplate thrust and tsunami earthquakes.



Mwpd (moment scaled)
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interplate thrust events ▼ tsunami earthquakes ■ other event types ♦
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Implications of moment scaling: large earthquake rupture Moment scaling → deficiency in down-going (teleseismic) P-wave amplitude and energy



less mass in upper plate



destructive interference of pP or sP waves with down-going P waves



Implications of moment scaling: large earthquake rupture Moment scaling → deficiency in down-going (teleseismic) P-wave amplitude and energy → trapped energy... re-absorbed at rupture front? helps to drives rupture?



Discriminating Tsunamigenic earthquakes: T0 > 50s
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Discriminating Tsunamigenic earthquakes: T0 > 50s
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T050s exceedance estimate Td∙T50Ex discriminant
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Real-time monitor: Tonga Islands 2009, Mw7.6, T0=39s, It=1 INGV monitor simulation, IRIS realtime data, OT+9min, rapid To>50s exceedance estimate Td∙T50Ex discriminant
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Importance of identifying length and depth of faulting Two ruptures with similar seismic potency LWD
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Importance of identifying length and depth of faulting Tsunami potential ← seafloor uplift: “tsunami” faulting model (Satake 1994)
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Importance of identifying length and depth of faulting rupture duration: To ← L / Vr ; Vr ∝ z → To grows with increasing L and decreasing z → TdTo discriminant identifies seafloor uplift, “tsunami” faulting model (Satake 1994)
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Rapid determination of the magnitude and tsunami potential of large earthquakes, and implications for source physics The duration-amplitude magnitude Mwpd: available 
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