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#ﬁ‘ Rapid rupture model: W-Phase CMT inversion (20m+)
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;' Rapid rupture model: Coastal GPS networks (5Sm+ ??)
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t‘@g Tsunami size depends on seafloor uplift
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1 i Seafloor uplift not directly related to seismic moment

moment
M1 = M,2
“seismic”
faulting model




1 i Seafloor uplift not directly related to seismic moment

moment
M1 = M,2
“seismic”
faulting model
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are good indicators for seafloor uplift
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#ﬁ Tsunamigenic earthquakes: the Tq-To discriminant
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#ﬁi Tsunamigenic earthquakes: the Tq-To discriminant
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are good indicators for seafloor uplift

1€ T,T,and T,T
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M..q — rapidly gives true size of large earthquakes
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Real-time simulation: Ww9.1, Tohoku, Japan 2011 OT+6min
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SeedLink data collection:
C, libslink,

300 channels, 20-100 Hz,
INGV, GFZ, IRIS, IPGP
— RT latency 2-40 sec

Early-est — EArthquake Rapid Location sYstem with EStimation of Tsunamigenisis
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y-eSt programs
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interrupted |

-~ Clean up, EXIT



Early-est — EArthquake Rapid Location sYstem with EStimation of Tsunamigenisis

Data collection +
processing (C),
300 channels —
3%CPU

Trace processing

have station coordinates, channel gain? ;—];No —0 Get from file or web services

S

~ Pick with FilterPicker on raw and HF filtered data —— Add picks to pick list

+

l‘FiIter, pre-process data for S/N, HF, To, Td, mb, Mwp, Mwpd analyses:\

N

f'rFor each pick in pick list for this channel

A

:7Update channel data memory and clean upr‘:

Apply S/N, HF, To, Td,
mb, Mwp, Mwpd analyses



1@2 Early-est — EArthquake Rapid Location sYstem with EStimation of Tsunamigenisis

C, BASH, HASH (Fortran),
Python, GMT.
HTML, JPG, PDF, XML,...
— 100% CPU

Associate/Locate - R

Oct-tree associate/locate for all picks in reporting window |~

) L 2 . Set S/N, HF, To, Td, mb, Mwp,

Mwpd results for each associated pick;
set their statistics for each event.

Loop over report time window and pick list

v Write Td, T50Ex vs. time plots.
~ For each event, generate histograms, send alert message. J
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HTML, JPG, PDF,
JavaScript, Web-Services

Earthquake List (hypolist.html)
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Event Information (hypo.NNN.html) Event in Google Maps

Monitor XML (monitor.xml) Station Health (statidn.health.html)



HTML, JPG, PDF,
JavaScript, Web-Services

@ Early-est — EArthquake Rapid Location sYstem with EStimation of Tsunamigenisis
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Early-est Earthquake Monitor — Graphical Display: Overview

Picks and Tsunamigenic Assessment Earthquake Magnitude Histograms
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Early-est Earthquake Monitor — Graphical Display: Event Location
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@ Real-time simulation: Mw9.1, Tohoku, Japan 2011 OT+1min
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Real-time simulation: Ww9.1, Tohoku, Japan 2011 OT+2min
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Real-time simulation: Ww9.1, Tohoku, Japan 2011 OT+3min
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& Td-T50Ex

Real-time simulation: Ww9.1, Tohoku, Japan 2011 OT+4min
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Real-time simulation: Ww9.1, Tohoku, Japan 2011 OT+5min
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ﬁ% Real-time simulation: Mw9.1, Tohoku, Japan 2011 OT+6min
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Real-time simulation: Ww9.1, Tohoku, Japan 2011 OT+7min
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Real-time Seismological Discriminants for Tsunami Early Warning

Conclusions

We present procedures using real-time seismogram data
currently available for most parts of the world to:

1) Estimate within 5 min after an earthquake occurs
the potential of the earthquake to generate a
significant tsunami

2) Determine within 10 min after an earthquake
occurs an accurate magnitude, M,,,4, giving the
true size of very large earthquakes

3) Provide basic faulting parameters to aid in early
tsunami forecast modeling

4) Do fast, real-time data collection and processing,
and interactive, web-based display of results

Further information:

early-est.rm.ingv.it early-est.alomax.net

* Lomax, A. and A. Michelini. Tsunami early warning
within 5 minutes, PAGEOPH, submitted.
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