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Earthquake-related Data Selection using Event Packets
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Abstract

In this paper, we popose a nethod for sdecting meaningful event packets from which can receive  before
anything else from seisnograph according to allotted priority and estinete epicernter using selected peckets. Event
packets which received from each station will be evaluated with their onset time signal period and SNR by
statistical nethod and will be sdected packets related with real eathquake's P-wave And estinmted epicenters
using by "Apdlication of epicenter estimmtion using first P amivals’. With local earthquakes occurred in 2007 were
amounced by KMA, collected event packets on earthquake happened date and  sdected p-wave related packets
and estimated epicenter. After result of experiment, if an eathquake ococured within seismic retworks, can
estinate epicenter with small misfits just after event packets amived from above 4 stations. Considering average
distance of each station n case of using all stations’ data incdude other organization, can estimate and alert
rapdly. It show this method is useful when construct a local earthquake early waming system later.

» Keyword : earthquake, EEW(Earthquake Early Warning), MHD(Murdock-Hutt Detector),
epicenter estimation. event packet
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Table 1. Default fitter for MHD

Name Chat Band Type
[100H1L12 £5 100 sps 125-125 Hz IR
SPWWSS £ 20 sps 095-1.33 Hz IR

LPSRO EE 1 58 002-004 Hz IR

2 00HIL12 ZEje] EM
Table 2. Characteristic of 1100H1L12 filter

1100H1L12 ZE{o] 4

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

'All" coefficients:

9.459768e-01 —1.891953e+00 9.459768¢-01
‘Bl coefficients:

1.000000e+00 1.889033e+00 -8.948743e-01
2 rate=100, cut=1250, Buitt, low pass

'All" coefficients:

9.763107e-02 1.952621e-01  9.763107e-(02
'Bil" coefficients:

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

OMIE FZ & o] &3 AZAA HolE F= 6l
I3 MHD iR 72 MEgL
Table 3. Default value of MHD configuration

CHA fhi | flo | iw |[nht| x1 | x| X3 | x| tc |wa | av
=T 100 2|4 |160| 4 | 66| 46| 8| 13| 8 [JD| 8
HE0 | 2| 0|60] 4| B|B| 8| 13|45 || 8
&1 260|120 4| 24|20 16|20| 18D |F| 2
JESEI00 | 2 | 40| 60| 4 | 66| 46| 8| 13| 50 |3W| 8
JESE20 | 2 | 40160 4| B| 8| 8| 13| 5 || 8
JES=1 | 2 | 60|10 4 | 24| 20| 16| 20| 50 |HF| 2
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Fig 1. Comparison between raw data and P-T series

F 4 37 =2 A

Table 4. Sequence of packets arrival

HHZEVT) 340612 3404.703 0
KSA HHZ(RAW) 34:08.343 34:00.842 419
BHZRAW) 20712 3350237 305
ELZEVT 34:16.702 34:15.3%6 0
KHD ELZ(RAW) 3#:21.062 34:13676 412
SLZ(RAW) 34:34.051 34:12.801 318
ELZEVT) 34:27.821 34:25973 0
SNU ELZ(RAW) 34:31.841 3425432 3B
SLZRAW 3A:34.751 411717 340
HHZ(EVT) 34:31.012 34:28.699 0
BRD HHZ(RAW) A:34.371 34:27969 36
BHZ(RAW) 34:41871 3420634 300
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Table 5. Contents of event packets

O[HIE ZH ola]
signal amplitude NS FZ
signal period As F7|
background noise estimate i &5 =
signal onset time A AIZHAE
signal-to-noise ratio value As o 2 Hlg
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Table 6. Event packets on 2008/06/3

QA HiolHERE Pule} AaE oWE dz S FE35] ¢
3led 2006 69 197E 208 5€ 319714 H) 177 &

BEs | A | M | 7148 UE N o sl S4RTH H5E § 283947}14 olHIE szl Fol X AA| A
N | he . 1 3t AvEPotel ddE) 50670 FFlE BAEIE 506
7he] oHIE HZE 413 T7l°ﬂ ofell FHP 23} v <9
W% ’ 2>0 0] 026 2 oJ3}]] o2 IRIAQTH A,
SO | HEZ | 5
NPR HHZ 19 5 10000 —
MB | HZ | % 3 1 m
KA | HZ | 27 3 1 . ..
G 7 - 5 1000 _f [ o
] L]
KD | B2 13 4 ] s
Y e
JsB HZ 8 4 100 b
ad 4m L]
BB | HZ | R 5 [ o, "
=4 * .. #;.
B | HEZ 7 5 . o
o ll® " AL
HWSB | HEZ 8 5 N *
E S
HSB HZ 5 4 1 - \'_"_ .
— L [ ] 1] ]
HU | HZ | @ 4 1
T P - T T T T |- L
GU | HEZ 4 3 ) 2 T s
FE | B2 | ® ! 3812 A5 5o ofst Zefl
CKP1 HHZ 3 - Fig. 2. Filtering by using signal period
CHB | HZ | 4
EE?}OHJE— _‘C__L SAE A" S g3
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Table 7. Selection of P-wave related packets
WMEiES SznEin Zuplo| g

FE Ol | MEIEA(%) | XX

Ao add | e = | e | |

Ok
]

0070120 | 48| 502 55(17) 11034 8 17

2007/0315 | 30| 38 35(18) 95(4.9 5 19

2007/0328 | 28| 5% 28(11) 47019 5 16

007/05/16 | 25| 443 16(12) 36127) 2 20

2007/0526 | 25| 430 156) 35(1.4) 3 19

007/07/2 | 26| 430 15(15) 3539 1 18
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_ o | FE TS| MEEE9) [ RIE . ZIX[X[El | AR X[E
A7 el |72 & Tl BEA < < 5
R ede P28 W x| e |2m AE | s | Ae | EE | @ | S
(uTc) (Uto) ===
20708118 | 25| 3R 209 6027) 2 | 17 201 - - - - -
1200 12085 | 3767 | 12860 | 16
007080 | 29| 173 50) 290 1] 13 v o0 | 7 | s | 13
PSP ()]
1228 1280 | 3767 | 12858 | 17
20070917 | 30| 188 | 11(11) 5959 1] 15
<& Dol Fg 5 ko] A7 A g 71l
a4 | 26| 6 | 202 | 3989 | 1 | W A RS AR olgfe] A gt Al vie I A
S 723 Stk B =R Ale WAl A7 wA) Al
0071004 | 29| 280 15(11) 5439 2 | 1 A& AT = Je-g Helth
2007/1006 | 25| 314 94) 29(1.3) 2 16 T O ZK| XEIDp AK| XA H|m
Table 9. Comparison between detected event and real
rthquak
071016 | 29 | 27 70 3030 1] 13 cathaeke
2| XpEI
00029 | 25| 28 | w19 | asas | 1| 7 iAol "';-‘—J'E-"" e
ar g REAR(SH) =AM
07122 | 26| 254 106) 3920 2 | po—— . 1 .
2007/08/15 5 1 5
0071228 | 27| 01 70 23023) 1] 17 1w
2007/06/28 5 1 3
o 4TH2P
2% 20070616 2 w w
2007/06/26 3 1 2
SH AR Bg= 1E oldjdl] 47) o] ASLEHR 007/08/18 5 1 o
BEA o~ o 5] >~ (e} (e}
g olE Jﬂao]vTJ% A9 SR 20079 19 20 P 1 S 1
BAAZY 7B F 837t AAHJ=H VAN xS Jov—— ) 1 )
271 o) e]o]l YA|7} HIszgt A Hol| A FEI} Z-2 A|7lo] 4
8 WSS % 5 UTKE & A | ‘ ‘
2007/09/24 1 1 1
8 2007 12 202 ZX| A[EIZE AR XfF blm 2071004 2 ! 2
Table 8. Comparison between detected event and real 2007/10/06 2 1 2
earthquake on 2007/01/20
2007/10/16 1 1 1
ZXIKIE | Al xR 24 2007/10/29 1 1 1
AE | wSAR | S | e |WR | o
(uTQ) (T Bli= 2007/12/2 2 1 1
637 637216 | 3773 | 12865 | 15 20712128 1 1 1
XEXREAY
1056 105521 | 3767 | 12856 | 19
11:57 115653 | 3768 | 12850 | 48 | 7|AMM i
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Table 10. Location estimation using by P-wave related event packets
7|A SIR|RIRIRIoIT S & of7to| Als{zin} E} 47 Znj14]
XIEl Aol
o | 2= | 9= As 2= Az AolKm) | = As X10|(Km)
2007/01/20 3768 12859 376339 1285841 37.679 1285773 0.7263 37.7143 1286368 56129
2007/03/15 %.18 12797 36.1687 1279818 36.1641 1279758 1.839 36.1670 1279571 1.8509
2007/03/28 R4 12560 386974 1256710 3B633 1255474 46102 3B.6859 1255567 6.3%1
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2007/09/12 3046 12047 364615 1295000 36.4631 1296440 1560 364360 1295490 75425
2007/09/17 3645 12069 364570 12057% 364720 120.6064 38772 364180 1205166 159428
2007/09/24 3045 12961 36.4460 1205080 364514 1206472 33338 - - -
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2007/10/06 369 12596 366004 1259783 HH6 126.0300 82419 3H5656 1259487 32007
2007/10/16 3745 12897 374158 1288870 37.47% 129.1956 202293 374590 1288850 7.5%6
200710/29 362 12842 365819 128.3800 365702 1284330 56477 365780 128392 52811
2007/12/22 3B63 12550 3BE/R 1255060 X X X 3B5558 1254485 9.3366
2007/12/28 498 12064 36043 120.4936 49337 120.6584 54043 349150 1205053 14.2565
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