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A Study of Multiple Scattering Model by Analytic Method for Southeastern Korea

Tae Woong Chung*
Department of Energy & Mineral Resources Engineering, Sejong University

2 o Y% mdd| ekl AHA YU Al ke BER) PANF TRAS P A B
Wl 9@ ol &8X\%} 759 ANARS A% HEHXE HEAQAGEOR vmslel AT ek o) AT
ks @A) 0 0F B vhE e gol maEle] A7 MPATY ke MFHe RO FolH W, IE
SR WA e 0 golold olE BT B Hs B ANFFES g¥E Aoz wal

FR0: T BEE, #AS 2, 07, 0, 44 Y, A BEE

Abstract: By applying analytic method to the uniform model, the intrinsic and scattering quality factor (Q;' and Q,™)
was separated for the southeastern part of Korean Peninsula. The Multiple Lapse Time Window Analysis method was
used to fit theoretical values with observations obtained 759 earthquake data. While previous study for the Korean
Peninsula showed very low Q;' and Q,” reflecting inactive seismicity, southeastern Korea exhibited relatively high
Q" and O, values interpreted as higher seismicity than the other region in the peninsula.
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Fig. 1. Map of South Korea showing paths connecting 412
earthquakes (solid circles) and 49 stations (triangles) used in this
study.
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Fig. 2. Typical seismograms of southeastern Korea. For the MLTW
analysis, the seismogram is divided into three consecutive time
windows with 15 s lengths following the S-waveonset. R denotes
hypocentral distance.
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Fig. 3. Normalized energy corrected for geometrical spreading versus hypocentral distance for five frequency bands. The crosses, triangles,
and circles represent measurements for the first (0 ~5 s), second (15 ~30 s) and third time windows (30 ~45 s). Averaged (4 km width)
values for each of the scatter plots are shown the same corresponding symbols in black.
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Fig. 4. The averaged observations (black lines) in Fig. 3 are fitted by theoretical values (grey lines) computed by the analytical method using
the uniform velocity model with 3.5 km/s. Best-fit model parameters are provided at the upper left-hand corner of each plot.
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Table 1. The misfit values of the analytically calculated model.

Y, e e A2 S 3 S5, ARRRAIS, 508 Al (Mgn="5.22)
o}714 TheF 2 FAAAE EQeh=d), “= Bade J(H2) " ” M,
LERT. 1 ~2 0.013 0.010 2.10
2~4 0.010 0.004 0.89
- > R -
T=vnt, 7=t p=L G= Q3 = _E_ 3) 4~8 0.014 0.006 0.72
L/ m y;; 8~ 16 0.021 0.011 0.76
16 ~ 32 0.027 0.020 0.75
2™ A (1 ) v 7ol MEHn.
Table 2. Range of model parameters and attenuation values for analytically calculated model.
Freq. 7: s L By Q Qs Q'
Band (Hz) (km™ (km™) (km™) (x 10%) (x 10%) (x10%)
1~2 0013 + 0003 0010 + 0003 0023 + 0006 043 + 005 497 + 115 371 + 111 854 + 223
- 0.004 - 0.003 0.007 - 0.06 - 1.53 - LI - 260
2~4 0010 + 0002 0004 + 0.001 00/4 + 0003 029 + 002 191 + 038 074 + 019 260 + 056
- 0002 - - - - ~ 038 - - - -
4~8 0014 + 0002 0.006 + 0.001 0020 + 0003 030 + 001 134 + 019 05 + 009 18 + 028
- 0.002 - 0.001 - - - - - 019 - 0.09 - 028
8~ 16 0.021 + 0.002 001 + 0002 0032 + 0004 034 + 001 1.00 + 010 051 + 009 149 + 0.19
- 0.002 - 0.002 0.004 0.01 - 0.10 - 0.09 - 0.19
16 ~ 32 0.027 + 0.002 0.020 + 0003 0047 + 0.005 043 + 001 064 + 005 046 + 007 109 + 0.12
- 0.002 - 0.004 - 0.006 - 002 - 0.05 - 009 - 0.14
1-2Hz 2-4Hz
A A T T S T T S T T T A
gl O A 2 T S S S s | A D T T T
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Fig. 5. Residual map normalized to the minimum (star) for the preferred model C1lm2. Normalized values < 1.5, expressed by star, solid
circle and triangle, were determined by the F distribution with approximately 120 degrees of freedom at the 95% leve level of confidence.
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Fig. 6. Comparison of Q! for our results and worldwide regions. Grey lines represent the values of volcanic regions - Mt. Fuji (Chung et
al, 2009), Hawaii, Central California, Long Valley (Mayeda ef al., 1992), Canary Island (Canas et al., 1998). Dashed lines are following
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