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Abstract : Discrimination between natural earthquakes and man-made explosions is
very essential but critical matter in Seismology. In the CTBT Monitoring business, this
is very crucial issue and sometimes could occur the international conflict. In this study,
we analyzed seismic and infrasound data from Chulwon Seismo-Acoustic Array and
would like to introduce routine data processing procedures at the Korea Institute of
Geology, Mining and Materials(KIGAM) to discriminate the earthquakes and artificial
explosions. We found analyzing acoustic data together with seismic data is very
effective way to identify and discriminate man made explosion from natural earthquake.

Recent earthquakes in and around the Korean Peninsula are concentrated In a
narrow zone with N60-70°W in southern Korea, and Pyungan and Hwanghae Province
in northern Korea. The mechanism of 14 larger earthquakes in and around the Korean
Peninsula since 1936 show predominant strike-slip faulting together with minor thrust
component. This indicates horizontal compression is dominant in and around the Korean
Peninsula.
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Fig. 1. Distribution of seismic stations.
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Fig. 2. Epicentral distribution by KMA between 1978 and 1999,
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gMe I7had e A= jAde] Eastee dddn
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Fig. 3. Configuration of Chulwon Seismo-Acoustic Array and it's site view.
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Fig. 4. Seismo-Acoustic data from Chulwon station for 18 Jan, 2000 event.
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Fig. 5. Seismo-Acoustic data from Chulwon station for 21 May, 2000 event.
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Fig. 6. Filter panel for 18 Jan, 2000 event observed at Chulwon station.
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Fig. 7. Filter panel 21 May, 2000 event observed at Chulwon station.
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=4e d7we] BAse Pl x¥S TUW AZUGe] Az Fime window)E oF
AAWA Fo5e WEL AN 0|8 FAE-AZE Fo| WXL EAGE Yoz FRsd,
oy AZRNo| sttt (Kim et al, 1994). Fig. 82 2000. 1. 18 X% i3] Fig. 9«

2000. 5. 21 evente] Wisl A|ZoiE Fog EA4E EME Aot A7 AR A H(time
window)& 32 xol® A7k & o] FAIZFE 080t YA 7tRE2L AL HBEE Fu
FE vehlo] Az 3}4*-% EAE YT Fig. 8914 2-3Hz9 Lg#vt 7H $Alsta P
St& 3-15Hz Atele] & wgdm gloen, Fig. 9dM e Pobeh Lgutel de] £93s1 P
3-4Hz A peak & °] al ng}l‘\: 2-3Hzo) A peakE YEpdth

5. WE 2 Q2P AQ WU F 53

gutRo g Futx % QI GoA LA E AXNEL I FEIF Foka A A
7120 BFsln 2AY AL A9 AN #A¥E 7|EL ¢ dev 2H3E AIA
oA A A2 A4 WUEFE FREs=d sl A "M ARNARE o]
23 dux F¥e Y Q4 (Earthquake Source Parameter)oll &3 HEEo] AT
YEo} FF EFH v)s] off- AFH = ARtk B AFAME di: R ¢
ZHGA g AAF AARNA A Fe] B AXNEES TR FNE FE 9
A9 €8 AHE 2@ o)F BTZEH FHAA EYzZA o

Jun(1990), Jun and Kim(1990) ¥ Jun(1993)& %utx 9 Fw¥ojA 19634 o] Fo @
A mmA & 8 AAY WA (Teleseismic) 4 A 3 (Body-wave)E Modelling ©) 1+
Moment Tensor Inversionol 23 2214 w7} % (Earthquake source mechanism)&
th.  Shimazaki(1984)E 1936 FAl2] Wichert Az A 71Z8 X4t BAA 239
7Y BAae) (R 712 F PHot SHE modelling® synthetic seismogram .2 FE 2
A WAUEELE AR v E m ARHA w29 AAAEE AHRIA oY B4 0]
AFHolx 21 A7t Jun(1990), Jun and Kim(1990)¢] £ 3 dutx FRe F ¥ ¥
% (principle stress axis)® FAHt AW e AEZ #d€y. Kang and Choi(1993)
= 1936 A PA BAA A REEH 19873 74A] etz e A LdARE 197) 7\17“—4 W7t &

W3 vk gt o]Eo] ojwl AEE JEA EAA=A AAF JEL Yo PR %
% (polarity) & #2413t @2 @3 (fault plane solution)E& T3 Ho=R %%%‘:} o] A A
9 E7‘J° Zlr—f‘c, ol & (strike-slip)o] AR T wake) F &3 FFE MM} Yo} 9
AN AFF Futx F9 AukF Zl’" E’“J—} A 3c) ol & 1970 AR F E AT
ANe ﬁE 45 o449 378 XA (Table 1 FZ)& AnstAvh.

A3 721(1996) = 1994, 7. 25 & FH AW digd ARG AAe Fa) o7y

F€ FH, HFY (1997 199%. 12 13 JYA| e i) st I JE AFEE o
£3t 73,7}*]@%“?3——5 AL K wFYES FE%.  Kim and Kraeva(1999)+=
1996. 12. 13 FRA A 1997. 6. 25 AF ARG v7tUEE RIS #54(INCN) AE5E 9]
238 Moment Tensor Inversion WH o2 F T}, o|F FLX2Y W7l FL vAYS
(19979} Azt vf S FAFSHA JERREH

Table 1& £ Ao AH&gH 1963d o] F Zgtx 9 Foo)a @A 23F 23 v
FEUFel v oA A ¥z 7E 45 o9 147] X9 NAEALE Fig. 102 o]F A=A
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Fig. 8. Spectral contents of 18 Jan, 2000 event observed at Chulwon station.
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Fig. 9. Spectral content of 21 May, 2000 event observed at Chulwon station.
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Table 1. Source parameters of 14 earthquakes.

Location Nodal plane 1[Nodal plane 2 P-axis T-axis
No.j  Date $°N| A°E Mo 5 T 5 | .1 6 | Az |ow | A= | oi.
1 11936.07.04| 35,20 |127.60| M, 5.1°| 14 64 121 60 67 3 335 | 42
2 11963.09.06| 36.47 (130.76| M, 5.7°| 32 69 129 72 260 2 351 28
3 [1963.09.07| 36.53 [130.79| M, 5.8"| 25 61 122 79 250 12 | 347 | 29
4 |1976.10.06| 35.31 [124.18| M, 5.4° | 199.5 | 61.8 | 306.8 | 61 253 1 163 | 43
5 {1978.08.29} 39.18 |124.50| M, 4.6°| 30 75 | 120.5| 84 745 | 55 | 166 | 15.6
6 |{1978,11.23| 38,37 |125.65| M; 4.5°| 43 75 |308.5| 75 86 22 1786 A
7 11980.01.07} 40.22 125.02| M, 5.1° | 215.7 | 62.3 | 309.1 | 83.6 79 15 176 | 24
8 |1980.09.20{ 38.30 |130.70| M, 4.9°| 210 60 66 355 | 316 14 83 67
9 [1981.04.15| 35,78 |130.10{ M, 5.2°| 312 75 219 79 266 3 175 19
10(1982,02.14 38.46 |125.65| M, 5.3° | 245.2 | 438 | 100.6 | 52 72 71 174 4
11[1982.02.28| 37.00 [129.52| M; 4.6°| 33 75 | 128.2| 70 |261.2| 4 |1705]| 26
12|1994,07.25| 34.99 |124.50| M, 55°|215.2| 37 |374.4| 741 | 82.5 |21.8| 200 |49.3
13(1996,12.13} 37.30 |128.80| M, 4.5' | 181 50 292 65 58 8 158 | 30
14 11997.06.25| 35.82 {129.18| M, 48| 135 52 3 72 87 13 | 346 | 40

a:Shimazaki(1984), b:Jun{1990), c:Kang and Choi(1993), d:Jun(1993), e:2' 47 S(1996),
f:Kim and Kraeva(1999)

o G Exe ¢34 HE 2o Fig. 1094 &L AH(solid circle)& AR A9
<, beach ball lower-hemisphere equal area projection®] 9% X2 ®7lU&& Jely
RAojth, YA GFE-Zo EAIE %A= Table 19 event HEE el dtt.  Beach
balldl A HE& &L 43 (compression) S ¥ FE A (dilatation) & UYEIRD, AL B

Wel 2z H(open circle)e A4 (T-axes)d XS & FE WY e H(solid
circle) & %8 (P-axes)®] HAE Jepdct diF R xR o] F3o]F(strike-slip) B3
5 9% vFtFe v 9 F(thrust) 50 F718 952 F EAXES BdF
a2y FF FaASGAA ddF(thrust) &5 9% 2 2] Yeym Fajx o x A
&% (normal faulting) &5l &3 w7ty Fe] Yetted ol 293 dAog wud
o}

Fig. 11& lower-hemisphere equal area projectiond 93 147] Rzxlg FLe=
(principle stress axis)®] X & EAEt. A 137 ARAL FFo|F F2 dugx
TEFE A 45 H(P-axes)?] HXE AL Ho2 FAHY AGE: &5& 2 3 A

< 1 A (T-axes)d $99X1E Y(open circle)22 FEAFTE Fig. 1194 HE ulsp
o] gty P QAIZqAN AAE dodle FLHF W gL AY FHYI FERE-AIFA
3o} % ¥ (compressional force)dl €3 Ao 2 Jebdth ol& Jun(1990)9)
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Fig. 10. Epicentral distribution(solid circles) and fault plane solutions (lower -
hemisphere equal-area projection) for major 14 events from 1936-1997. Solid and open
quadrants correspond to compression and dilatation; small solid circles in open
quadrants and open circles in solid quadrants show the position of P- and T- axes

respectively.

oA HZ A% 714 & 77 XA E 2 Moment Tensor A2 & ZHEY AL P-axes

WA N7I°ESH w9~ ARSI, ol ditx 9 O ) g8Fo] TZA Hal ol

(Eura51an Plate) 2o 2 A7A3stE Y FH(Pacific Plate)d] Wl ojug)l YA Z A
3t U xW(Indian Plate)e] 9F= g3t Aoz wodg,

6. 28 4 &

A7b FrtstdA AAAY Z1E2HE 2R FE olg HlHHA Fr}

%
It FWEAY ) ANTFG) S F FB AW A BA de AL FE 20
- 40 o AP G FR ANE AZTE AT 5 A% AT B f8347 o]
& " 5 Qe Avolth aou wwEe] AWM A4S odty] A= ol Fe
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Fig. 11. Lower-hemisphere equal area projection of the P(solid circle) and T (open circle)
axes of earthquakes listed in Table 1 and shown in Fig. 10.
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TEY AN F AHEZANA FRdse A3 o3 JF2S5e AT 2Padqop @
o old EAE #EdEy] HA6ME 4 AdIAAN S AEI} ATHo ok st &
AAo2E o]0 DU AFHE EA0)7] @& AGAY 2 S Jusy) e &
Aok, ol FAE A AEE NS ddstder € Aoz BUHEY, o)A Fo A
Infrasound A8 E A2 G} &4 ENFoZAN AAANF AFwne Ad 5L
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