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Abstract

Eln this paper, we propose a method for selecting meaningful event packets from which can receive before
anything else from seismograph according to allotted priority and estimate epicenter using selected packets. Event
packets which received from each station will be evaluated with their onset time, signal period and SNR by

statistical method and will be selected packets related with real earthquake’s P-wave. And estimated epicenters

using by "Application of epicenter estimation using first P arrivals’. With local earthquakes occurred in 2007 were

announced by KMA, collected event packets on earthquake happened date and selected p-wave related packets
and estimated epicenter. After result of experiment, if an earthquake occurred within seismic networks, can
estimate epicenter with small misfits just after event packets arrived from above 4 stations. Considering average
distance of each station, in case of using all stations” data include other organization, can estimate and alert

rapidly. It show this method is useful when construct a local earthquake early warning system later.

» Keyword : earthquake, EEW(Earthquake Early Warning), MHD(Murdock-Hutt Detector),
epicenter estimation. event packet.
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nl= Quanterraite] Q4128014 Q730 A7 7|2 A0l &
A=lef MHDE 1983de]l #IQkslo] AMg=Ea 9}
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Table 1. Default filter for MHD
Name Chat Band Type
1T00H1L12 =5 100 sps 1.25-12.5 Hz IR
SPWWSS £T 20 sps 0.95-1.33 Hz IIR
LPSRO =T 1 sps 0.02-0.04 Hz IIR

E 2. 1T00H1L12 ZEe| EM
Table 2. Characteristic of 1T00H1L12 filter

[100H1L12 ZE2| 54

2 rate=100, cut=1.25, Butt, high pass

"Ali)" coefficients:

9.459768e-01 -1.891953e+00 9.459768e-01
‘Bli)" coefficients:

1.000000e+00 1.889033e+00 -8.948743e-01
2 rate=100, cut=12.50, Butt, low pass

"Ali)” coefficients:

9.763107e-02 1.952621e-01 9.763107e-02
‘Bli)" coefficients:

1.000000e+00 9.428090e-01 -3.333333e-01

H 3. MHD & 7|2 Mzt
Table 3. Default value of MHD configuration

o | fhi| flo| iw | nht| x1 | x2 | x3 | xx| t¢ |wa | av
£ 100 | 2 |40|160| 4 | 66| 46| 8 | 13| 5O |300| 8
£T 20 | 2 /401|160 4 | 33|23 8 |13| 50 |50 8

EL 2 160120 4 | 24| 20| 16| 20 | 15000 | 330 | 2
7E5Z100| 2 | 40 |160| 4 | 66| 46| 8 | 13| B |3000| 8
7E5= 20| 2 |40 |160| 4 | 33|23| 8 | 13|60 |50 | 8
JES= 1| 2 |60 (120 4 [ 24| 20| 16|20 | 15000 |3B0| 2
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Fig 1. Comparison between raw data and P-T series
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Table 4. Sequence of packets arrival

US i ?_E'jl }I_'J‘)} E"(ié_EI;I)?‘F samples
HHZ(EVT) 34:06.192 | 34:04.703 0
KSA HHZ(RAW) | 34:08.343 | 34:00.842 419
BHZ(RAW) | 34:20.712 | 33:59.237 305
ELZ(EVT) 34:16.702 | 34:15.396 0
KHD ELZ(RAW) 34:21.062 | 34:13.676 412
LZ(RAW) 34:34.051 | 34:12.891 318
ELZ(EVT) 34:27.821 | 34:25.973 0
SNU ELZ(RAW) 34:31.841 | 34:25.432 333
LZ(RAW) 34:34.751 | 34:11.717 340
HHZ(EVT) 34:31.012 | 34:28.699 0
BRD HHZ(RAW) | 34:34.371 | 34:27.969 326
BHZ(RAW) | 34:41.871 | 34:20.634 300
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Aahd Azl Y] dglo] B vl FAUS I
AUtk (E 5)¢] o[HE Xéiﬂ Az19] At ofgt 2|7
TR AR wAY S AR 8L A= AHE

TAH R Hol *F&Q
B FRE ¢ ZREIQ SEED(Standard for the
Exchange of Earthquake Data) mi7<e] Blockette
201" ‘Murdock Event Detection Blockette 22 ] #]
ATH13). o (& 5)& MHDe &3l 9A] dlole 25¢

5. OMIE 3ol LIZ
Table 5. Contents of event packets
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Table 6. Event packets on 2008/05/3

eS| Ad 7k 71k U xR ok i3]

TIN HHZ 4 1

SNU HHZ 35 3

SND HHZ 12 5

NPR HHZ 19 5

MGB HHZ 45 3

KSA HHZ 27 3

KmC ELZ 72 5

KHD ELZ 13 4

JSB HHZ 28 4

JRB HHZ 72 5

JJB HHZ 7 5

HWSB | HHZ 8 5

HSB HHZ 5 4

HKU HHZ 30 4

GSU HHZ 4 3

GRE ELZ 16 4

GKP1 HHZ 3

CHNB HHZ 14 4

BGD HHZ 7 5

713} @ho] gl A2 RE] AR Potsh ko] Qe
ARG FEehk ek, 2 BEaERE ASHE BE F
of olME sz e Jv] Y A F, 44 A2 Pt
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Fig. 2. Filtering by using signal period
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Count

Count

2! 3. SNR Ze| 2jo|
Fig. 3. Meaning of SNR value
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BAD Peckets
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L]
100 ° .
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J& 4. SNR(0), (1ol 2fst Ze
Fig. 4. Filtering using SRN(0), (1)
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Fig. b. Filtering using (SRN(0)+SNR(1))
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Fig. 6. Flow chart for selecting P-wave related event
packet.
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Table 7. Selection of P-wave related packets
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X& uhagel | £ |[FE A3 | MEHE*(%) | A PEDN ZRIKIE | AR X|E BT
ozl | (ExED) | (EXE) | 2A A:E SM AL |z | B | 7R | (BN EE
UTC UTC e,
2007/08/1 ¢ . ¢ ! S
2.5/332| 20(9) 6.0(2.7) 2 17
8 12:01 - - - - -
2007/08/3 12:09 12:08:54 376 128.60| 1.6
0 2.9(173| 5(0) 2.9(0) 1 13 ’ e 7 : :
. o0 37.6
2007/09/1 12:21 12:20:58 7 128.58| 1.3
2 2.7|343| 15(10) 4.4(2.9) 2 17 376 KRR
12:28 12:28:03 7 12858 1.7
2007/09/1
7 3.00188] 11(11) 5.9(5.9) 1 15 29:36 29:36:03 378.6 12859 16
20074/109/2 2.61305| 12(12) 3.9(3.9) 1 17
9ol &Ik 4= gle] A 1A B4 7174l
2007/10/0 291280 | 15(11) 5.4(3.9) 2 16 T 5
A 4G x %ﬁ& 71 o)g)e) 2 Fre] A7 o) WH A
2007/10/0 < 7t 9ok, B =EolA] Aleket WAl A7 2 Al
6 25(314| 9(4) 2.9(1.3) 2 16 A&F] A e 5 gles neolg
2007/10/1 2.9(237| 7(7) 3.0(3.0) 1 13
6 9. ZA| X[t A xR H]w
2007/10/2 Table 9. Comparison between detected event and real
9 2.51298 | 13(13) 4.4(4.4) 1 17 earthquake
A x|Z
200712/2 | 5 6l 284 | 105) | 39020) | 2 16 XEiZIR| =il
2 wdel s Tl
2007/12/2 * =lk: 2 TR 24
8 2.71301 7(7) 2.3(2.3) 1 17
2007/01/20 8 1 7
E 4.7%(2.9%
“2.9% 2007/03/15 5 1 5
2007/03/28 5 1 3
g AR Bl 18 o] 47 o) o] ARy 2007/05/16 2 1 1
B oJHE uj7lo] $AlE AL 3 B o]
1 oMIE sizlo] e d5e] S5 20079 149 209 2007/05/26 3 1 2
HAR| 7] A X 83]7} AR Y=Y 7)Aol Wk
croesT Ny 2007/08/18 2 1 2
A1 olgef] A7} BlSs=gk A HoA FRI}F 2 A|7lo] F
. - — x| 28]
3 WS o 4 JrKE 8) 2007/08/30 1 1 (Zx| =8 1
2007/09/12 2 1 2
8 2007 18 20 2| XAzt K| Xl 8@ 2007/09/7 | 1 ! !
Table 8. Comparison between detected event and real 2007/09/24 1 1 1
earthquake on 2007/01/20
2007/10/04 2 1 2
2R | 2l )z B2 2007/10/06 2 1 2
A2 LAl |9z | Ex | 7R (B E=
(UTO) (UTO) b3 |2k 2007/10/16 L L L
377 2007/10/29 1 1 1
6:37 6:37:16 3 128.65| 15
376 K ERR2(A) 2007/12/22 2 1 1
10:55 10:55:21 7 12856 1.9 2007/12/28 1 1 1
11:57 11:66:53 3;'6 128.59| 4.8 JIME e
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Table 10. Location estimation using by P-wave related event packets
KMA KIGAM £ oi7e| AsiZn Dr. Sheen et. al
x| kAl
Lat. | Lon. Lat. Lon. Lat. Lon. Diff. (Km) Lat. Lon. Diff. (Km)
2007/01/20 | 37.68 | 128.59 | 37.6889 | 128.5841 | 37.6799 | 128.5773 0.7263 37.7143 | 128.6368 5.6129
2007/03/15 | 36.18 | 127.97 | 36.1687 | 127.9818 | 36.1641 | 127.9758 1.8399 36.1670 | 127.9571 1.8509
2007/03/28 | 38.64 | 125.60 | 38.6974 | 125.6710 | 38.6353 | 125.5474 4.6102 38.6859 | 125.5557 6.3941
2007/05/16 | 35.72 | 129.22 | 35.7031 | 129.2088 | 35.6774 | 129.2260 47577 35.6999 | 129.2372 2.7158
2007/05/26 |36.10 | 125.05 | 36.0161 | 125.2300 | 36.2478 | 125.2664 | 25.4538 | 35.6900 |125.4510 58.164
2007/07/22 |36.88 | 126.66 |36.8846 | 126.6228 |36.8728 | 126.6473 1.3859 36.8744 | 126.5954 5.7937
2007/08/18 |35.99 | 125.78 | 36.0668 | 125.7490 |36.0923 | 125.8591 13.404 35.9360 | 125.7980 6.232
2007/08/30 |38.69 | 125.64 |38.7689 | 125.7100 X X X 38.7540 | 125.5820 8.6635
2007/09/12 |36.46 | 129.47 |36.4615 | 129.56900 |36.4631 | 129.6440 15.60 36.4360 |129.5490 7.5425
2007/09/17 |36.45 |129.69 |36.4570 | 129.5794 |36.4720 | 129.6564 3.8772 36.4180 |129.5166 | 15.9428
2007/09/24 |36.45 |129.61 |36.4460 |129.5980 |36.4514 | 129.6472 3.3388 - - =
2007/10/04 |36.43 |129.55 |36.4403 | 120.6033 |36.4488 | 129.6269 7.2041 36.4575 |129.6522 9.6541
2007/10/06 |35.59 [125.96 |35.6004 |125.9783 |35.5426 | 126.0300 8.2419 35.5626 |125.9487 3.2097
2007/10/16 |37.45 [128.97 |37.4158 |128.8870 |37.4796 | 129.1956 20.2293 | 37.4590 |128.8850 7.5956
2007/10/29 (36.62 |128.42 |36.5819 |128.3800 |36.5702 | 128.4330 5.6477 36.5780 |128.3922 5.2811
2007/12/22 |38.63 |125.50 |38.6792 |125.5050 X X X 38.5558 [125.4485 9.3866
2007/12/28 |34.98 |129.64 |35.0493 |129.4936 |34.9337 |129.6584 5.4043 34.9150 [129.5053 | 14.2565
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