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ABSTRACT

Korea Earthquake Monitoring System(KEMS) in the Korea Institute of Geology, Mining, and

Materials(KIGAM) has detected more than 1000 events since the end of 1998. But, not all events are
interpreted as earthquakes because many events are concentrated on daytime. It strongly implies that in
addition to earthquake, these events include artificial effects such as industrial blasting.
Before the determination of earthquake characteristics in the Korean peninsula, it is necessary to
discriminate the detected events as earthquakes or artificial events. For the discriminant study, KIGAM
and SMU(Southern Methodist University) installed a triangular four-element 1-km aperture
seismo-acoustic array at Chul-Won area northeast of Seoul, Korea.

Each array element includes a GS-13 seismometer in the bottom of borehole and a Validyne
DP250-14 microbarometer sensor mounted inside of the borehole 1.2 meter deep connected to a 11 arm
radial array of 10m porous soaker hoses. This array introduce the use of 2.4-GHz radios for inter-array
communication and a link for the outgoing alpha protocol. Also each element comprises of
self-contained solar-charged power system and GPS time-keeping system. A 24-bit digital data
acquisition system performs 40 SPS in the infrasound and seismometer data. Velocity and direction of
wind and temperature are also measured at hub site and included to the data stream.

This seismo-acoustic array will be used to identify and locate associated with industrial blasting and
these identified and located events will be applied to form a ground truth database useful to assist the
other development of discriminant studies.
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el s el NME BEAD WAL, AN, VAUE L AT So A7 54
AR A olF events§ AR} AFUTtE AHIH= 2P| Ay oo} At AR ¢
uube] A 93 whge g YA zAnte] 5, YA X W Zojof oigt Ay,
FHuie}l AAue] v, Fui4 oigd Z7] B4, spectral scalloping ¥4, focal mechanism &4,
depth phaseoll 2%t Zlo] &4, m¥e ERY A3, E4FAXNEE 3¢ &4 59 dF(Li et
al, 1996)7F X3 Foli}, HxA7EA] HERZE whyolLt J[&o] ABE AUA| U= AForh

wreta ARG FAE AAX G JdFumy AEE H4¥% 47 shiER uF
SMU(Southern Methodist University)2} T2 8 ZHE LRG| 2 22& AA-Z2F S0 &
&5 Ax3lgrl. CTBT(Comprehensive Test Ban Treaty)?] ZFAIA|#}Q]l IMS(International
Monitoring System) 0.2 £33 FFIT A& 4E 7S U A5t YUEHA|olT A&
izl lgwutE dAste AFn STE ©A|3t eventr]o] 7]22< % B(Ground
Truth Database)E AH-Z3sl=d] o]-&% 1 gl

2. 3550 BA&5L

FZ 2= 1940 ~ 1950 cie] tir|W YAHAA o] ST o AANAAL BEFYS
314 Hodch I F 19634 tiZ]d 9 35 YAH IR RG] 3 FFHAY 0] AY
=g or}, T IMSY ZFF23 H&Z4: THEAHo et IR HIIFE FHLE FESI A
Z4E dx @ AEEY whAo] gt 33T ZAFI SWEAM YAY, P, 49
ol%, ElF, Atalel, 228}, A H(Ground coupled waves), UFust, 2E<& w7, njAd ¢
A}, AtelRitiolAe] ciZ]EE w3, ciz]HolAe] WA Fol ol ® 4 glrh #AEZtht2
olglgt el ofs) U= uir|Yg] Wloly, IMSTFS FF = chrdel 2 2EF
¥ HE A YAl(microbarometer)E 0, Olmicrobars(ImPa)7tx] &A% 4  glojo} 3Jln
0.02Hz-4Hze] A Futigols LAY ¥HS Uehlol ¥} #AZHAL FHE uigle] Jygog W
At S-S Eo17] 3l 7IdAE S o] FURA LG dARE dden, AZ of 3y
& &ol7] 213 tiy] X gt videl #3 d3vt AL eyE L gl cfFEe] IMS
FEF2u BHLE FYo X3 FHLE Y AP 2YoE widEY, AFLTY TF
< ¢ 1~3km Aglg FXFcl

3. A AA-FF527 BFL A

AR A AL 22 -F2 80 BSH(Seismo-Acoustic Array)S Mx|5t1 oo g HE £
ZAARE EM3tE Zol IE g AZoA LA AAX A 9 Ayt AHo] Fo% AR
(Ground Truth Database)Z& A|Z3le]e} 2tgkste] nj=t SMU(Southern Methodist University)?} %2
2 ZdE LAY BELS AX ot Y FF50 BSYS ALY BYY F vl B
Ao A TAL TZLT MYyt AXH Ao IMS FTELT BE2e] UYL w3 Yt} =y
Y FE5eu #EHLY AAMe FEYW widE ojF ulel MPXE  TXAR(Lajitas, Texas)3}
NVAR(Mina, Nevada)?} -§-A}3ln, A}2 7574+ LANL(Los Alamos National Laboratory) &4 2}
AL 2193 Bdo] WEE wjde] 751y X AR dSAlolE ofze] ol gl
th F5AF 713U SMUE Zuje FF, AA dA 9 Az dA] A FuAEE @95t
o, IIFAUARLE BEL £ AU A9 g FAY dA 35, FAF 9 A3
Y EEFAY FY - ¥IFAKATL - SMUZIR| Y] AT Ak (alpha protocol) A$E& ©F
stgct
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o] gt FAIAA ol 9IxTct, EY FFSI BZA A2 AU Feo AFFAL
20° m|mtel Mol Lol $Ixshe, FEL 8-S AR AYARE W ARAFo] vlaFy FolT
o] 13 gtk Hx x| zHol: R FFFol Xt dubziAe AxE
1~10mojt}. 23 1L X A-FTE &L FHEE F¢ BHL(CHNOOYE T 4243
ZOXCHNO1, CHN02, CHN03)2.& HZAzZre] A7l 1kmd 4708 FZA(4-elements lkm
aperture array)® TAE W, FEAES IE 140 ~ 160mo] ¢]x]¥cl.

CHNO2

Tkm
2% 1 3 AW-FEL VEY FHE.

o] dxlo] @b A Fel A3t 2 Fool 6~13m Lol AF F vhzel sAA YU Aol
e AASL F9 PHTE TehpY At A Aola wete Wit AUAS A A
2 4 U= AWe witHg SASIAT EY, 7 BELolA FU BHAA AR WSS
s1% QrElU, GPS, ElFRAsh A1SA S Axgul HIUAE dAslel AVY + UES I
12 E AR AAFAE AAPuE BESGCL (2 2.)

7 BEzols GS13 ©F7 $A4E AIAE AFF uiehEe] dHstgond, Validyne
DP250-14 B FLAZIE AFF UR L2m Zolo] Attt AU AYAZIIE 107Part
2| ti7le el &0l ZhssiH, 0.02~10Hze) 2AFITNAY VTE YAY & AEF Azt
ofch. (Hayward et al, 1999) AW Z1UAE BEs 2Edol HAY 11708 Ao wjgs
10m Zole) ThEA To} dFFo] gtk THRH TAL ulgel §BOE AYHE A9HA of
719¢] w7 H&(Background Noise)& 241717 93 HAY Ao g3k AT of YgulE
golk AL VT 7SAL AU TFLUE 29 A2 Y UolALE Frs
g 20Hz2 BN AT

AAAY 71YAT AAND 4] BELE HGAAE 18T A AAFIPAE eQud, Y
H AzE FUARSALNE B FYIHUE ASHH, d4Y AR aphaformae s W
99 ¥ UINUATLE AT EU of ABolL UG dAstol wiate W &=
SEE 1¥ni} Aqsid Azol ZYAATH VAW WAL 2ANG vl Aol 4

UG 08T ARAFo] AUHE Aelolth, Wt FY7IFUZTE U AHgol Ths
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(e) (f)

C AR-FFET BSHE AR AL (a) 65-13 AJA HA. (b) BE ZUAFI. (c) A

AAY YA Adx F EAY A4, (d) BEHL AFHo| thEgd ZAujd. (e)
CHNOO #&4 #F dal F. (f) FHIIEH U 22 {5 U A5 A
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37 3. A AW-F5ET BEFYolA #FH I3 ol (a) 19999 84 14
154] 074 1427, (b) 19999 84 3Q 94] 528 4027. (c) 1999 84
39 104] 06% 507,

B cinte] FAL7HA] glv)e R@oR H$(4.5km)3la oinje] FALENEE FE ARME
o] 838t HAZLE UFAUATLY AAAE 2AHFEY A&He AHAFIZ, TiA] oF SMU
712 AHYE F3l Aok vIENIR FAdsigich
Y AA-F32T VST 19999 78Ul dA fmEen, OY 3& WFH4 4 F
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1999 89 19 15A] 072 1427, 8% 3% 94] 528 40277} 84 3Y 10A] 068 502 7o #&
H FF2uke] ooltt

4. B 9 FE

VAR A FT4E TiEolM USH eventsE AHAA| A3 AFUNNE AF3}7] #J3to nF
SMU$%} 2502 AA-FFST BE&LE FU 22 PFUE Y=ol dxsgct. & #&5%
< IMS F33u BHL] ¥ S wEx glon, wWdY Vs el ARVSS AL
Egoll oA W= dAH )

AA-FF20 BEYS T4 BEHLE TUYN AW 2YY] BEL WEE o] Fojzlon,
AAY 71gAE 24 A3F viy JRel dAsch 4 BELE GHAE o] 8T A
ALFTFEAE 2950, Y5 A2E FAAESAZAS AL A3 YAMAFLR
A%5 2 AU B3 SMUR A$EHE UEQAZ FAEATE 107Pa7R Y tiyIde] b9 8
23% £ ot FY JIgAE ad3uvtel o) UREHE AFne] FVE WA 4 Ao, A
2 of FHE gol7] ¢13) ARl 7] FUZAE vidsisch

HY AA-FFeu BEYL AFdule] ozt A, HA U HAZFLE APAF] o
BARE A Fsha YUY LAFol=E o] &H 4 9l& Folth & sl IF8ye §8 2 &
Aol Y dF, AE o FJHE &ol7] AT FURA wide] Y A7 % AFHTelA Y
EfLte 2] 3iztel S3iote] AAY AT Fol ¢oE FYsojo Y Aolrt
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