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Abstract: Multiple Lapse Time Window (MLTW) analysis for obtaining intrinsic attenuation value require numerous data
without directional bias to compensate focal mechanism. The first window of MLTW, therefore, shows large deviation
in fitting smoothed theoretical curve. The information on the focal mechanism may reduce burdens of number and
distribution. This study combined algorithm of computing focal mechanism to DSMC method by Yoshimoto (2000).
However, the MLTW method based on the numerous data was not applicable to this study, because of the limited data
to the almost same fault plane solution. This study showed that the available data was too insufficient to construct
smoothed theoretical curve, although the deviation of the first window was improved. Instead of conventional solution
by more data, the study seems to be needed for new constraints to obtain smoothed curve.

Keywords: MLTW, first window, focal mechanism, DSMC method, new constraints
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uete E9E Fobilol duo] mEfe] WARsHS o] S/15AT, ARAUNN PRl the A Aol
FES 2 20119 39 E5T ik oS A9 AsiEs AIvE E,
°F 400 km 3= B2] Wolzl YA AFe] 44 EE}S) AR%Fe] A9 Aol T g0 WA
Bl 30 ke 5 FE B Yt 2 ANE A A Awe] A5 PO Zah] 95 B4 ol
£ 2@ v 9k Stk 20059 39 FE 709 YB Th EE 0 e AABS AR ol vad 7
FRo7 ANOE Yol FPhe BYE Al A= 47 WO T F YoIA AA %@% x]fﬁow we 24}
O

2 Rto] B vt AE]-(e.g. Chung and Sato,
2001; Chung et al, 2007).
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oz o' Akt A se] BedA L ot the
Hle] oux 2 AR AEAE FHske Az, o' A
Zlute] whAbel ZA | Aol WElE Yehle Hxolth o
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e soh el mrsel A RANAT, 0 s
sk ZH41A7)E e Sk SEA7)7) Aok o

Atk dlo] 2RQtate] thEAAAIL 7_E;(Multlple Lapse Time
Window; MLTW)R el €J3l] o] &3t A5 oA = kst X
SRS Blashks WHOE o9 0 e sk W
o] 7N&=]$lcH(Hoshiba et al., 1991; Fehler et al., 1992).

a9, MLTWH S thge] A58 oAz or Foke
AR Sete] AFolME R 9F] 2jo|S aEskA] Hat
ATHChung et al., 2010). B3k S|4 A o)A HdG-Z0] w2
g o] Witz 22 o] AFoMe Akl e A=)
AgHH ot} & AFollM e AR AF2E I W
HE i, oo AE&S A=A JMAF2E ag
MLTW 3}4-2 22 250 tiste] ®Hr} Zas dapyt A=
2 Ao=z 7|y s,

CESX|4A|ZERHMLTW) 1A

a4 0 TR0 AR O Bt

ko= wR 077k ARIse] BeIAE Folut o}
£ Fele] oA AT Ak, Aeka 071 AR
ste] wbalsl 2, 91ge] MBS Uele Hmelth, Ao
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Fig. 1. The exampled data for used in Multiple Lapse Time
Window (MLTW) analysis. The grey lines denote to 15s windows
from the onset of S-wave. Graph title denotes origin time
(21Nov2001,1hr49min10.9s), station (CPN = Choopungryong),
record (ELN; short period, Low gain, North-south), hypocenter
(61.22 km). Graph was made by using RSEIS package (Chung et
al., 2008; Lees, 2008b) with R (R Development Core Team, 2006).

oatd ALfAHlE FEEF v Wzsithal st (eg.
Stocker and Gordon, 1975; Kampfmann and Berckhemer,
1985), 212 <lela] sk Aeje] vianle galar] g8 T
S 2Aete A7 ek zl vh dtke.g. Chung er
al., 2009).
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Fig. 2. Normalized energy corrected for geometrical spreading versus hypocentral distance for five frequency bands. The crosses, triangles,
and circles represent measurements for the first (0 ~ 15 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. Observed values are from S. Korea (Chung and
Yun, 2009).
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HlEFO. 2 o] F oz $itheg Aki, 1969, Aki and Chouet,
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(Fig. 2).
Ztzt T2 A3 Source?t BEHH ARE HA3] 95k
Aot A s (Aki, 1980)°] A 8% 3 Uthe.g. Hoshiba,
1993). Zt43lE 913 AohAHERS Suf FAIA|7Fe] oF
28l o] AJ7HEe] 5E27ke] Azl tiet s Al
3lo] d=the.g. Chung and Sato, 2001). ZF AF&2] X =} A
gol] W 7181sHy BAL A9AZ ro] g & FakiA
BAg) o]9lzto] HAHE ASF 4 km IO o]
Al FHoz geplled, W 9 Ze] o] A WA AIZHE
122 F WHA7E 2 oy AIZEE, Wl ol o] Al WA Al
Hgo 2 A)Zke] AEE oUA7t Zolee A8 Adst
ATHFig. 3).
Fig. 29| #Z3k Al A1) thste] a2 W (Zeng er al,
1991; Sato, 1993) =2 =214 " (Hoshiba, 1991)el] €]t o]
E3AE HAAEHORE wFo] o] wo] I{AF
n=2o" NN [ T, v RESE)0L A7 A
G p- 2o el ol weh cEtel veRt AAY S
o] o]FojRit}, o]2HAME Fake FAIAQ WHS
3t Direct Simulation Monte Carlo (DSMC)¥H (Yoshimoto,
2000y AZtRde] 7} ZollM SEAAE v 4 AL ¢
HHE H9e] afAolx] 2 f-8Ado] EelE Hf ATH(Chung er
al., 2010). =3+ 1 A7i7} 2hdete] LAEE fA a8
T ol B AT E DSMCELOE o|234S &k
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Fig. 3. The averaged observations (black lines) in Fig. 2 are fitted by theoretical values (grey lines) computed by the the DSMC method
(Chung, 2009). Best-fit model parameters are provided at the upper left-hand corner of each plot.
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Hoshiba et al. (1991)2 sjd oz 137 thsaker ndlS
EHIZIEZ (Monte Carlo) #2]2] Agho @ X407 3519
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2 81k 7} 2tk Yoshimoto (2000)= A5 H-3F
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3l Alik=l =], vAgE AZE A ol zolA € W(z), A}
A7 wz) At Eifl o] HZAgA Llgte] dojd SHE2
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MLTWH L z1919] ¥Algelol] 7] oJ&ste], A 1 A7+
o] Bado) W% 2 AME Fehler ef al. (1992)] 3] %80

2 AH Homn, o] o] AFolAE Z<1E vt Uk
(e.g. Chung ef al., 2010). |23t 2xk= CodattASPE N =
A2 2 ZAA ALEE 2] S8l ezl
g} Azfglo] Hxsle B 2w BQsHA "ok v ™
S IS JNAREE o] & A, o2 d oA %Ol
Al =o] A2 2w 9 Bzt EX| e ARATE
A& = A ek B AeMe JLdE H$ DSMC
HE AFoR gtete] AA| A7 Aol 883kt gt
F3-0] FF, AL AAZS 27 ¢, 6, AR A 2J8tal Ray

=

Table 1. 8 Micro earthquakes with similar fault plane solutions (St: strike; Dp: dip angle; Rk: rake; Az: Trend of axis; Pl: plunge; N: number
of seismogram data). Solutions were derived from Park ef al. (2007), and Kyung et al. (2011).

Date Time Location M Planel Plane2 P-axis T-axis N
;é_ M D H M S Lat Lon D St Dp Rk St Dp Rk Az Pl Az PI
01 11 21 10 49 11 36.7 128.3 14 35 313 54 59 179 46 126 64 5 164 65 5
03 3 10 3 28 3 36.1 128.3 11 3.1 301 65 48 186 48 145 60 10 162 51 3
03 3 30 20 10 57 37.8 123.8 15 5 300 60 67 160 39 124 49 12 165 67 1
04 5 30 21 45 54 37.0 129.3 15 22 310 65 54 188 44 141 63 12 171 55 4
06 3 19 13 59 47 36.3 127.4 10 29 295 81 34 199 56 170 63 17 162 30 15
07 3 15 5 30 12 36.2 128.0 10 29 277 81 34 182 56 170 45 17 145 30 11
07 5 3 12 24 7 36.1 127.9 10 22 308 84 35 214 56 173 76 19 177 28 11
09 5 2 7 58 28 36.6 128.7 13 4.0 307 73 41 203 51 158 70 14 172 41 12
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(Aki and Richard, 1980).
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olE #ZFoA Table 19] o4 7| AXS 7153 A5S
Zrohfjo] htwollX JP-ASH A= ARE Felrh(Fig.
4). o] ofg] 7| Aol 277K AZHNM 715Ho] BF 62 7
27} Rl
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38° 44 1 L : |

e - Y
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Fig. 4. The 62 paths connecting 8 earthquakes (solid dots, Table

1) and 27 stations (triangles). The maps are plotted by GEOMAP

package (Chung and Lees, 2008; Lees, 2008a) based on R software
(R Development Core Team, 2006).

~ . 2-4H

Fig. 5. MLTW Analysis (+; 1st window, A; 2nd window, O; 3rd window). Observa- tions (grey) are fitted with our modeling values (black

with solid lines) for 5 frequency bands.
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