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Cheong Tae Woong, 2002, A study of QLg" by the reversed two station method in the crust of central
South Korea. Journal of the Korean Geophysical Society, v. 5, n. 3, p. 211-218

ABSTRACT: The reversed two station method (RSTM) devised by Chun et al. (1987) is widely used
to obtain QLg for Lg wave data with hypocentral distance greater than 90 km. By applying RSTM to
the Lg data of central South Korea with hypocentral distance between 95 and 381 km, we obtained high
Quc'. The value of Q" is very similar with that of southeastern S. Korea, which is derived from the
same method for similar distances. The studied hypocentral range seems to distort QLg'I to high value
because decay rate in this range is higher than 0.5, which is typical decay rate of surface wave.

Key words: RSTM, hypocentral distance, Lg, QLg’I, decay rate of surface wave
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Fig. 1. Map of Korea showing seismic stations (triangles), epicenters
(open circles) of 24 earthquakes used in this study. The lines connecting
the station pairs are the path segments along which the Lg attenuation

is measured.
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Fig. 2. Schematic figure showing the linear alignment of sources and stations for RSTM.
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Table 1. Earthquakes. The frequency indicates how many times each event is used as combinations of RSTM.

Event Date Origin Time Latitude Longitude Magnitude Fre-
No. (Hr Min Sec) (°N) ("E) quency
1 24 Apr. 1999 01 35 14 36.0 129.3 33 1
2 2 June 1999 18 12 23 359 129.3 4.0 1
*3 17 July 1999 15 22 2 36.3 126.9 29 1
*4 12 Sep. 1999 05 56 51 35.8 129.2 32 1
5 15 Mar. 2000 01 10 52 36.3 1259 29 3
6 12 Apr. 2000 04 44 1 36.9 1253 39 1
*7 13 Apr. 2000 10 40 57 36.6 130.1 2.8 1
8 29 Apr. 2000 08 53 27 35.8 125.7 3.8 5
9 19 May 2000 01 44 24 36.3 1285 32 1
10 5 Aug. 2000 21 02 59 35.1 1249 2.7 2
*11 13 Nov. 2000 19 19 57 36.0 1237 3.0 1
12 Dec. 2000 16 53 40 34.6 126.9 3.1 1
13 Dec. 2000 18 51 00 36.5 130.0 3.7 3
14 29 Jan. 2001 11 44 7 35.7 126.6 3.0 1
15 17 Apr. 2001 02 42 50 35.4 126.1 25 1
16 21 Apr. 2001 02 30 46 359 125.3 2.1 1
17 5 May 2001 11 21 20 37.8 1245 33 9
18 27 May 2001 20 24 2 35.8 129.7 25 9
19 9 June 2001 00 36 12 36.7 128.8 23 2
*20 29 June 2001 11 21 9 35.8 126.7 32 2
21 24 Aug. 2001 11 12 35.9 1282 3.1 1
22 15 Sep. 2001 02 32 42 35.6 1259 22 1
23 21 Nov. 2001 10 49 11 36.7 128.3 35 1
24 24 Nov. 2001 16 10 32 36.7 129.9 4.1 13

*from KIGAM
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Table 2. Station pairs.

Event Station Lg Velocity Epicentral Azimuth Interstation
(km/sec) Distance (km) ") Distance
No. Near Far Near  Far Near Far Near Far (km)
1 SNU KHD 350 3.3 264 322 308 306 58
2 SNU KHD 365 3.62 271 329 309 308 57
3 KMC GKP 353 358 98 158 109 106 60
4 KMC CHO 350 354 119 189 277 269 71
5 TIN AND 350 352 132 253 86 83 122
5 TIN CPN 350 354 132 188 86 93 57
5 CPN AND 354 332 188 253 93 83 65
6 TIN KMC 367 3.69 198 262 107 113 64
7 CHS KMC 340 359 102 204 240 249 103
8 CHO KMC 360 3.64 132 204 89 84 72
8 KUS TIN 372 361 105 163 77 67 58
8 KMC GKP 364 361 204 263 84 88 59
8 KUS KMC 372 3.64 105 204 77 84 29
8 KUS CPN 372 358 105 212 77 77 107
9 SNU KHD 3.68 3.69 188 245 313 310 57
10 CPN AND 373 361 306 381 66 65 74
10 CHO CPN 364 373 220 306 69 66 87
11 KUS CPN 378 3.80 265 370 87 85 105
12 CPN AND 382 3.80 205 273 29 37 68
13 CPN KUS 357 361 183 290 260 259 107
13 CPN CHO 357 3.68 183 267 260 254 84
14 KMC TAG 344 352 126 184 76 84 58
15 KUS TIN 348 3.53 95 157 44 47 62
16 KUS KMC 350 3.58 139 239 85 88 100
17 KHD SNU 348 3.57 166 220 94 100 54
17 KHD SEO 348 3.63 166 219 94 97 53
17 TIN KMC 3,78 3.72 300 367 122 123 68
17 HKU CPN 378  3.69 286 357 118 120 71
17 TIN CPN 378  3.69 300 357 122 120 57
17 SES TIN 382 378 206 300 123 122 93
18 GKP KMC 344 361 29 160 276 277 61
18 KMC TIN 361 357 160 220 277 287 60
18 TAG KMC 347 3.6l 98 160 275 277 62
18 CPN HKU 352 356 161 229 287 293 68
18 CPN TIN 352 357 161 220 287 287 59
19 TIN KUS 349 348 134 192 254 247 59
20 KMC CHS 351 353 123 229 81 79 105
20 KMC GKP 351 357 123 182 81 87 59
21 TIN SES 356  3.60 92 185 305 302 93
22 CHO KMC 329 346 116 190 78 77 74
23 SEO KHD 359 3.60 153 204 309 303 51
24 AND TIN 336 355 108 230 262 261 122
24 CPN TIN 352 355 179 230 253 261 51
24 AND CPN 336 332 108 179 262 253 72
24 TIN KUS 355 348 230 286 261 255 56
24 KMC KUS 349 348 193 286 246 255 93
24 CPN KUS 352 348 179 286 253 255 106
24 SNU KHD 359 354 275 332 288 290 57
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Table 3. Combinations.
source.

X2 Q' o7

The number in parentheses indicates the frequency of each station closest to the

Combination Stations Events Average Interstation

No. Distance(km)

1-3 KMC(3)-GKP(1) 3-18, 8-18, 20-18 60

4-5 KMC(1)-CHO(2) 4-8, 4-22 72

6 KMC(1)-TAG(1) 14-18 60

7-8 KMC(1)-TIN(2) 18-6, 18-17 63

9 KMC(1)-CHS(1) 20-7 104
10-11 KMC(1)-KUS(2) 24-8, 24-16 9
12-14 CPN(3)-AND(1) 5-24, 10-24, 12-24 70
15-18 CPN(2)-KUS(2) 13-8, 13-11, 24-8, 24-11 106

19 CPN(1)-CHO(1) 13-10 85
20-23 CPN(2)-TIN(2) 18-5, 18-17, 24-5, 24-17 56

24 CPN(1)-HKU(1) 18-17 69

25 TIN(1)-AND(1) 5-24 122
26-29 TIN(2)-KUS(2) 19-8, 19-15, 24-8, 24-15 59

30 TIN(1)-SES(1) 21-17 93
31-34 KHD(1)-SNU(4) 17-1, 17-2, 179, 17-24 55

35 KHD(1)-SEO(1) 17-23 52
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Fig. 3. T(f) values for the 35 combinations (Table 3) from 48 individual interstation
passages (Table 2) with least square fitting lines.
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Fig. 4. Comparison of QLg’I with other studies. Open circles designated by S, N
refer to Qg of 3 Hz in southern California, and New York State (Frankel et
al., 1990), respectively. Frequency dependent values are classified as regions of
seismically active (thick solid lines), moderate (thin solid lines), and inactive (broken
lines). The lines remarked by M, and A denote the value of subduction zone in
Mexico (Dominguez et al., 1997), and Adirondack mountains in United States (Shi
et al., 1996).

- 216 -



Reversed Two Station Method (RSTM)O|| 2|st SF

el 7905k Ao 29asch

B AT 83 95 ke AE
A FAAY FANE B Q' Fhol APHE
b, ke JE¥d tdleE  Chung - Sato
(Q001)7} wh - ke Spe) Q57 g =D w)
ek @ FER A9 we Q' & AA
&7 2ol g% FLaHs} ohie, AFH
AIAZQ Folel ZAAGe] ke Anz 3

WAgel e g Aeaol olg AoT ek
v} JUtHChung and Lee, 2002a). FH-2]<<] 7
R R

dae] 7hsdS 4de] wiAEg e glod,
QA7 } HlE oA Xl°f‘°ﬂ/‘1 H| 31
B Q7o UeE RA0E Hol oF Lg A
dadE He Ae FAAAET

Ou - Herrmann(1990) & 200 km o]3}e] #
< AGAYAME Aol W 7Ha&o] FHT}
o] 7+4& 05 Hr} 2 AL HYoer Atkinson
- Mereu(1992) = 130 km o|3}oll A <] & 7+4]
&2 AT AU £4RK9 R Qg
(Shi et al., 1996)2 1300 kmdl ¢ol2& 71 A
A Az dfske Aoz HRIth Chun et
al.(1987)0] A%k T4 xHd 7S 055
Agaigonz, & o W Ao A2E A4
Z2o7} gk # Chung - Lee(2002b) Coda
TSPyl o8l wl$ e Qg Husg
(& in Fig. 4). 284, koA dojus A
A RSTMoﬂ Agee vad AsE 15 4
$, 1 AP ARE Suae Ae W o

T o2 el Al g 1 AGAA

Lg PlEste 758 Dol Atk

i

o 7@
ook
fol

52 8

QLg Tk W FollA Chun et al.(1985)
o] 319kt RSTM ZYAZ 90 km o] Lg
ghol] tiete] Al gtk Fat e RA o)A
RSTMo] 2la] dold =& Qi 'gtol Fafldl
Bg oA g AeaHE 48 v 3
S1KChung - Lee, 2002a) £ Aol s FH
Y Q= W e Fol =2HoH, EF

—

X2 Q' o7

EA 94 Chung - Lee(2002b)= Coda 23}
o o8 e Qlae Husgrh ol: WA
27t &2 7B Al wWE A& xwdle
HE 05 B =27] Wil Ao sjAdt

AF A}

2 A7 S 5H712ATEANE:
1999-2-311-005-3)¢] <l ola) FalEiom, o

B asly|aes AdAEEAr1eAd ‘AR
2 g ALEG A-HIAME 006109) 9] A

o] AT

¥
ok

i)

AKki, K., 1980, Scattering and attenuation of shear waves
in the lithosphere, Journal of Geophysical Research,
85, 6496-6504.

Campillo, M., 1990, Propagation and attenuation charac-
teristics of the crustal phase Lg., Pure and applied
Geophysics, 132, 1-9.

Atkinson, G.M., and Mereu, R., 1992, The shape of
ground motion attenuation curves in southeastern
Canada, Bulletine of the Seismological Society of
America, 82, 2014-2031.

Chun, K.Y., West, G.F., Kokoski, R.J., and Samson,
C., 1987, A novel technique for measuring Lg
attenuation: results from Eastern Canada between 1
to 10 Hz, Bulletine of the Seismological Society of
America, 77, 398-419.

Chung, T.W., and Sato, H., 2001, Attenuation of high-
Frequency P- and S-waves in the crust of the
southeastern Korea, Bulletine of the Seismological
Society of America, 91, 1867-1874.

Chung, T.W., and Lee, K., 2002a, Attenuation of
High-Frequency Lg Waves around the Yangsan Fault
area, the Southeast Korea, Journal of the Korean
Geophysical Society, 5, 1-8.

Chung, T.W., and Lee, K., 2002b, Attenuation of
High-Frequency Lg Waves in the Crust of South Kore,
Bulletine of the Seismological Society of America,
in submitted.

De Miguel, F., Ibanez, .M., Alguacil, G., Canas, J.A.,
Vidal, F., Morales, J., Pea, J.A., Posadas, A.M., and
Luzn, F. 1992, 1-18 Hz Lg attenuation in the Granada
Basin (southern Spain), Geophysical Journal International,
111, 270-280.

Dominguez, T., Rebollar, C.J., and Castro, R.R., 1997,

- 217 -



YEIS

Regional variations of seismic attenuation of Lg waves
in southern Mexico, Journal of Geophysical Research,
102, 27501-27509.

Frankel, A., McGarr, A., Bicknell, J., Mori, J., Seeber,
L., and Cranswick, E., 1990, Attenuation of
high-frequency shear waves in the crust: measurements
from New York State, South Africa and Southern
California, Journal of Geophysical Research, 95,
17441-17457.

Ou, G. B., and Herrmann R.B., 1990, Statistical model
for ground motion produced by earthquakes at local
and regional distances, Bulletine of the Seismological

Society of America, 80, 1397-1417

Sato, H. and Fehler, M.C., 1998, Seismic wave
propagation and scattering in the heterogeneous earth,
Springer-Verlag New York, Inc., 308 pp.

Shi, J., Kim, W.Y. and Richard, P.G., 1996, Variability
of crustal attenuation in the northeastern United States
from Lg waves, J. Geophys. Res. 101, 25231-25242.

2002 7€ 199 nHS
2002d 99 239 e

- 218 -



