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®The Earthquake Early Warning system automatically calculates the focus and 6 2008/7/24 Northern IWate

magnitude of the earthquake and estimates the seismic intensity for each location

by detechngkthe quake (i.e. the P-wave, or the preliminary tremor) near its focus.

An Earthquake Early Warning is then given a matter of seconds (i.e. a few seconds 2 1 SeCOHdS

to a fehlr tens uf}*aecnnds} before the arrival of strong tremors (i.e. the S-wave, or

principal motion). . .
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TV and radio.

¥ Please note that strong tremors may arrive at the same time as the Earthquake
Early Warning in areas that are close to the focus of the earthquake. 1 0 Seconds

2007

logical : .
ikt Lo bl s ot [ 10-20sec to issue a warning
http://www.jma.go.jp/jma/en/Activities/e Toew html




Local seismic network
Install broadband seismometers in Kyoto

Empirical relationship of magnitude and tau_c
Estimate magnitude from tau_c and Pd

*Develop a prototype system
Regional warning
Onsite warning (near-field term warning)
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Tau c Method
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log, (tau_c) = 0.188 Mw —0.893 (Japan)

[Poor S/N ratio for small earthquake. ]




(Wu and Kanamori 2008)
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log4, (tau_c) = 0.296 Mw -1.462 (Taiwan, CA, and JPN)




(Wu and Kanamori 2008)
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[Different slope (JMA Magnitude, uncertainty of large EQ) ]




(Wu and Zhao 2006)
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Moy = 5.164 + 1.652 log,, (Pd) + 1.715 log,o(R) (Japan)
Moy = 4.748 + 1.371 log,, (Pd) + 1.883 log,,(R) (California)
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Flow chart of the data transiiiceiels
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EEW Report

= Cygwin Bash Shell

First_P-arrive_time 2009/02/08,22:17:40. 845
Report ing_t ime 2009/02/08,22:17:48 839
Centroid_Lat itude 2361927
Centroid_Longitude 120, 59933

Centroid Mc G.62

Predicted averaged PGY 21.698

Fuoent orisin time 20090208, 291738 873
Fpicenter latitude 23.61458
Epicenter_Longitude 12083288

Foicenter Nepth(on) 11.494

M 6.55

Fevized Mc G.71

bveraze traveltime_residuals 0.474

Revised predicted averazed PGY a0,

=t la =t o Parrival_time Tels) Pdicm) Pvlkine) report_time delav trav_res
230100 120,805 2009/02/08,22:17:40. 3105 27567 RU3300 22:17:44.39  3.542 -0.2736
Za.paz 1200600 2009/02/08,22:17:42. 1.162  0.0888  0.8463 22:17:46.00  3.225 -0.1869
Za.pdd 120,475 2009/02/08,22:17:43. 1.400  0.1200  0.5026 22:17:47.89 4,342 -1.7328
230200 120,584 2009/02/08,22:17:43. 1.032  0.0703  0.4297 22:17:47.06  3.242 0.111%
Fa N7 1200608 2009/02/08,22:17:43. 23260 0.20018  D.B9BY 22:17:47.59  3.7%9  0.0357
Za.pes 120,562 2009/02/08,22:17:44 . 1.309  0.1%85  1.0803 22:17:48.09 4.077 0.1037
Za g0y 120,479 2009/02/08,22:17:45, 2071 02009 0.8991 22:17:48.79  3.374 0.2195




Near-field term of large eathiBIERes

Yamada and Mori, 2008
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PGV and Time when Pad=0560E
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Time to exceed 0.5¢cm (s)

PGV (cm/s)
[ Warning: if the displacement exceeds 0.5cm ]
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Local seismic network
Install broadband seismometers in Kyoto

Empirical relationship of magnitude and tau_c
Estimate magnitude from tau_c and Pd

*Develop a prototype system
Regional warning
Onsite warning (near-field term warning)
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