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i e i Holly Brown’', Richard Allen’, and Veronica Grasso

Seismological Laboratory
1. Seismologic al Laboratory, University of alifornia, Berkeley, United State:

2. Group on Earth Observations, Geneva, Switzerland

Introduction Performance

Earthquake Alarm Systems, or ElarmS, 1s a network-based carthquake Magnitude Estimation
early waming methodology developed in Cahforma. It is currently
processing seismic data in realtime from stations throughout Calitor-
nia. Here we test the methodology's ability to process large-magnitude
events, using a dataset of 84 Japanese earthquakes recorded by the
K-NET strong motion seismic network
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. We find a local I'L‘LIIIUIHHI[‘! between magni- We use a IL'JHl.-\L]ll.JIL"\ it to calculate a local of the magnitudes estimated trom Pd oand
tude and peak displacement of logl(Pd) relationship between magmitude and pmax of | pmax

4.02 + 0.66*M, corrected for u.‘[""lu'u‘l'i”'..lt di1s- [{-.Fll_'r[ I{‘Iﬂd\.i 1.22 + 021*M (above)

tance l..lhﬂ"n:l lhe Pd relations have COMmpa- compat ed to Iu!_:]ih ]p'i'll.nl A) N () 15*M\

rable slopes for Japan and Northern Calitornia, for Northern Califormia (Wurman ¢t al. 2007)

but Japan displays lower observed Pd values, I'he observed Tpmax values from Japan are

Ill‘tphlllg greater attenuation in the region stimilar to those of Northern Calitormia, with a
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Example Event: Mw 6.4 July 26, 2003, 38.405 Lat, 141171 Lon, 11.9Kkm depth
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Dataset

K-NET consists of 1,000 digital strong-motion seismometers
spaced at approximately 25km intervals throughout Japan. Each sta-
tion is capable of recording acceleration up to 2000 cmvs2. Our
K-NET dataset contains 84 earthquakes occurring within 100km ot
K-NET stations between September 1996 and June 2008 (above)
The magnitudes range from 4.0 to 8.0, the largest being the 26 Sep-
tember 2003 Tokachi-Oki event. Forty-three of the events are of
magnitude 6.0 or greater
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Method
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displacement, Pd, are recorded in the first several seconds of P-wave

. The first trigeers are recogmized at  After one second magnitude 18 e¢sti- A fler two seconds estimated magni- As the peak ground shaking 18 observed af
arrival at each station. ElarmS utilizes both relatonships to calculate S5 S t ; : 4

07:13:19 at two stations simultane- mated at 6.6. A third station tnggers tude 15 adjusted down to 6.2, Two stations close to the epicenter these obser-
uuy.]:a, A location estimate 1s avarlable and the location estimate 1s hlq.j|uu1|;d more stations ngger valions arc l:'lulrpquhlh:ﬂ into the !.:n-unq.l
immediately Peak ground shaking 1s predicted in the shaking prediction. The final ElarmS mag-

region based on the magnitude and lo- nitude estimate 15 6.4, 12 seconds after the

cation first tnigeer, and with 26 stations trniggering

two magnitude estimates, which it then averages together to improve
accuracy in the final event estimate. As more stations report P-wave
arnivals, ElarmS incorporates their Tpmax and Pd measurements into
the average for an overall estimate of event magmtude. I'he esu-
mated magnitude and location are apphed to regional attenuation re-
lations to predict impending ground shaking

Error Dependencies

Magnitude l.ocation Ground Motions
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Location estimates are dependent on Predictions of ground shaking are adjusted as
number of stations providing actual peak ground shaking is observed at stations
near the epicenter. Errors in the PGA predictions
are thus dependent on the number of PGA obser-
vations

Magnitude estimates improve with additional seconds Magnitude is also dependent on the number of sta-
of P-wave data at each station. Peak displacement is tions providing Pd and Tpmax data. Magmtude the
more sensitive to number of seconds than Tpmax 1s error decreases as additional stations tngger P-wave (ngger tmes

Error Model Sensitivity Analysis
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The model compares error-free PGA P'_"’d“:' 1086 error distributions created by the | Probability distributions from error model Probability distnbutions from error Probability distributions from error mode!
rons o pl‘t‘dlﬂlﬂnﬂ made with the addition of model. Each distribution l:urrespunds toa - when nmgniludt error 1s set o zero, model when location error 1s set to zero when attenuation relation error 1s set o
simulated errors. The errors are generated unique combination of data inputs. -

with a Monte Carlo method.
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Conclusion: The largest source of error is the attenuation relations.




