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1) Preventing false alarms from EEW systems is key. 1) AGREEs requires the earthquake location as input which we assume that this is correctly
provided by the existing EEW platform, through the first P-wave arrival times
2) A simple, robust algorithm, Authorizing GRound shaking for Earthquake Early 2) Once the earthquake location is released, AGREEs measures the instantaneous peak ac-
warning Systems, (AGREEs) may reduce falsely issued alarms celeration value of ground motion and calculates the associated intensity at stations around
the epicenter, according to the conversion table of Wald et al., 1999.T
3) This is a network-threshold-based algorithm, which differs from existing ap- 3) The acceleration is computed along the ground motion vector and is updated every
proaches based on apparent velocity of P- and S-waves. AGREEs is designed to func- second, so that continuously refined intensity estimates are delivered.
tion as an external module to support existing earthquake early warning systems 4) AGREEs then averages the intensities at the closest three, five, and seven stations and cre-
(EEWS) and filters out the false events by evaluating actual shaking near the epicen- ates three concentric circles whose radii correspond to distance of the third, fifth and sev-
ter. enth closest station, respectively.
5) The user interface of AGREEs create three circles and variable num-
Existing Authorizing GRound Epicenter One Second [ | - hat can be cooperated with exis bers of stations act as filters on top of the reqular EEWS and work sep- Region
Earthquake Early | Shaking for Earthquake and Waveform ting EEWS. AGREESs requires the : :
Warning System [REGHY v(v:g\géjgstems Magnitude Envelops cnthquk e paaes s arately in case of fallure. of any of them. |
AGREEs calculates the associated 6) The average value of intensity is updated at each second and is fed
_ v v cpieonter and averages the intensi- back to EEWS in order to check whether the forecasted peak ground
EEW o contara Caleulate | | s compared with xising motion through the magnitude and location of the earthquake is ap-
algoilthm AGREEs Intensity Intensities %ﬁvfﬁﬁ?fﬁﬂ;ﬁ%ﬁlﬁ%ﬁﬁﬁ@n propriate or not.
“Soure | l tftgthl:lgﬁftéidpl:ptt 7) AGREEs compares the expected and the observed peak ground ac- S
between the expected and the ob- celeration and feeds this information back to the EEWS in order to
—— v Compare Calculate served peak ground acceleration, arm or cancel the warnin
Decision Module Epicentara) tonsitn | | e e con J-
¢ i);;lrerfi Ithé 'conﬁrm or cancel the
User DISpIay AGREEs algorithm detail adopted from Kuyuk et al. (2015) S O u t h N a pa Ea rt h q u a ke

. We applied AGREEs algorithm to 2014 | | | | | ! ! ! !
|nd AG REES southpIF\)Iapa earthquakg. Mw 6.0 earth- NHC, 3 km

quake occurred on August 24 at 3:20 am AMWQXM}
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at 7.6 s 1s the warning of regional EEWS (after the origin time). It o generated by the ElarmS-2 algorithm 51 PGA=0.89 m/s2
assumes that P-wave front reaches 32 km (at 5.6 s) and that 2s of o : sec after the origin time of the earthquake | | | | - 1"EEW alarm |
P-wave 1s required to estimate magnitude. This means that the NP — . 0 1 2 3 4 5 6 7 8 9 10
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ady reached) 1s ~23 km from the epicenter at this time. (Figure tions. Y

modified from Allen, 2011.) adopted from Kuyuketal. 2015 80 100 We simulated the earthquake offline using 117 stations from available networks in California. This
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event had dense station coverage around the epicenter. Two stations are within 7 km from the
epicenter and another four stations are within 18 km. The earthquake data were processed by
simulating real-time data streaming of records through AGREEs.
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