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Attenuation of S wave of the

Southeastern Part of the Korean Peninsula
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ABSTRACT
In order to estimate attenuation characteristics, nonparametric model is used. Evaluation
of this model requires suites of average spectral amplitude data as a function of distance
without adopting any assumed parametric forms. Values of Quality factor, @) vere estimated
for individual frequencies by matrix inversion of S wave amplitude spectra for 21 records
of 8 small and intermediate earthquakes (2.7<M<4.3) digitally recorded on accelerometer
and velocimeter. Since the inverted Q values are the result of combined effect of
geometrical spreading and anelastic attenuation, we corrected them for assumed geometrical
spreading proportional corresponding to 1/r and (1/r)'?. The best models for 1/Q values

were found to be (.000453-+0.001851/F and 0.000451+0.009261/f, respectively. This results

can be compared to the conventional functional form of Q= qf® and be used to estimate

source spectra and site response.
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whig HEAIA Sue] 7 Fgol tial gohrgleh & A7) #¥ nonparametric WS
Z3E Vel 4239 2dg PR ga A¥MEY] AEL AdAe]e 4R 233l

dx¥EYS FYsten JEARE o189 4+ Ytk
2. AARE

Yo Fa AABSLL IFIY AFATY, A AAL AL, ¥F 4AHSA e
g, 7148 Qg A tdtely 2Ho8 @5 gk & dFolM= 199738 20004713
FHIE Eysola Ay A 2 FEI 2 2.7 o4 A F 879 AAJNF 21
AE MAsict o] 8Y AR AYAT Lol 293 TEEIFAY 2R} dFE TFA
AP AFHoIN A= thRT] $AA ] /FE Ao2 25 Hz AFu}F I} 92} Butterworth
LelE v gEjoldUEE R sFoltl. B dARAE &EEARY BME I8t HHRE
}E sted H&EEAEY] YHo A dold £EAERE BRLEH JEER WA
g 4 dbol glgdch £EMAMe ARE JIEE ARE oY FS 21F3s gl 2
&£5AE 2 ohel AITRAE FF5A EHol daxt e JIEGE AEE SPAIA "Hrh 2
AU AT o ALH7} B2 JISARE Bl ol &3tA, ZZe MAe] thyt sensitivityE
2R3 2gong njEe osle] A7l flot T A= M4 H Aoz pFYUTLL

ARY e I 13} Zol sHAHE i3] suE UE-P(window)3t o™ baseline
correction®} cosine Blo]¥ ¥ (tapering) 5% AAIF F Felof WS 3ict AYA] U FE
L YA ARNLATLL] AAEE 714 BWolNE HRIH o E 12 EMel o8¢
Az &Y #FFHAo|ch
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3.1. 3 ¥4 (attenuation function)

Castro(1990)0ll &J3tH B3 Fulso] tist] A=Y AFE Azl $4+2 vehid o
=3 Zrh
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E 1 A2Edo] o8V NURRI} VAL .

Event Date Origine Lat. Log M Depth Station
Y M D time (km)

1998 01 18 01:16:10 35,2972 129.5402 4.3 27.73 BBK, DKJ, HAK, MKL
1998 07 07 17:37:12 35.5765 129.4920 3.0 16.30 CHS, CGD, HAK
1999 04 24 01:35:13 35.5095 129.1555 3.3 5.06 WSC, CHS,

1999 06 02 18:12:22 35.5034 129.1608 3.6 4.71 WSA ,UJA

1999 09 12 05:56:51 35.5094 129.1492 3.2 5.90 BBK .KMH

2000 05 09 06:55:36 35,1455 128,0896 2.7 11.27 BBK ,CHS, DKJ, KMC
2000 05 19 01:44:23 36.1845 128.3017 3.2 11.19 CHS, TJIN, WSA

2000 12 09 18:51:00 36,5000 127.4000 3.7 HAK,

zZ
(@]

L I S I N e |

D{f, V=M A, ") (1)

A7IM A(f, )2 2 ¥4(attenuation function), M= Mz 2o FRof 3= AZa}
(scalar)@olm  D;(f, N Fot4 fo} ALAz rof 7IFH AAxRY AFolr}), ZagfE 7
81e}3 Hil(geometrical spreading)t u]7}A wH¥o] 2¥ A QN FHY Zlo] o3t
Rez 7pgsta, Y 7|9k FHY goolr)

Nonparametric ol e A(f, )& 5EL ALA O &3t 42 pasi7|dcke 29
Ael7h 0d ol a7}t 1 Aglel ohyt BH2(smoothing)® 4 Pt Anderson(1991)
of AMME o]} AR ubHol o] &E UL, AFL Ag|sl Hige] ural HAs] Wsl= o]
oz koA niRbE A FP2 Azl FUlo] mel AFE LA L AABL AR A(site
condition)o]L}t ¥ F4k(wave propagation)Z o]l 2JE&3hg s[Bog st Qlr)y. Al(1)e] opH
of log3te 3td

Dy=m+a, - (2)
ol Hi, ol BEHeIE EYPo] 75din 1 B i yrh
T'x=b% (3)

A7IH, be d; & WEANE AEFL UeldEs ¢x1 BHo|x, I':= pxgq Jacobian PHo|n,
xe RAHE m; o;& UM px1PEoln 2y 29} Atk 3 29 w& A} 0Q
W 2,01 0, wyE A(f, )7 Azle] & AMEZH] AFKo] MYPFHo2 FAsE= Y42 o}
5171 3 Fojzle ZHERlolth. §1 WHA(3)L HL3}E G4l (least square inversion
method)& o] 83t A(f, n& F3tdon 15702 F34H2 18 A(f, HE 2 3(a)oll UER
gdch Z Fuied e AGAR—I F%e] gel fA 2R iR, o= oM
S0kt gol WAz whE UL AFE WYY A5)7] f3] SUY 1A U 2
A 7108k= Zfolth S A(Sf, 1)L 7IstetE Fatzt uiskdy 2] Qo Z)lshe Y
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g 2. ZPsE FI) AT BE

Fjolth. 7181eHA Hito] 2y AMEYS e Fuipole FASh} WAL me} riEch
set7t EmlEch LAHSA Uelths AlolMs Edsr} cfiEel ouxE AWt "k o
HolAgl: Yol wlel tiEn TN E ofx] HEY Bdo] HAH UA ¢S HAolch
2 AN sistata & :alsy) sistd 1y, 1/Vr EWE JHEsged, oiiiel
XNAxtE7E LA kool g 7 2SI G(n)=28/r G(n=VB/rE B5F2} Ach.
tEol A(f,NE AgAL 28 o2 I3 Ao I3 3(b)ol vehigich 2elA
Boxsutet 2ol A(f, N 718 izt ) FHE | EE I A{L Het ¥
g ZastA "tk E 1Hzold eHzu|Reide A(f, 18l J1&7171 28/rBTt 4t E & 1A
€, ol Qg AU, 7I13HE Hato] A& ARt
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AF3e (a)e] Z24(A)et 71513 FaH(AFA)

_54_



3.2. Qg 444

oA QIR uiet o] AU A(f, nE ZISIYY Hiz} viwdd Azt A Pejo|
th. A(f, )& 38171 $1%} nonparametric Rd& AME3HE 0t 7131 Hato] ciy @ 71x)
7P 2R A ABE 4 Aok agkE FI) AT AL, e o3 grl

Log A(f,7) = LogG(y) —nrfLoge/BQ (4)

A7IA G 715 Harg Uehla g sute] =& Ueh)n 3 5ko/sec® 34t}
gke}  G(7)e] Folrid ZHES A(f, D& ol Ao tiste] EAY 4 A3 LogA(f, 7)-
LogG(n)8] 71&71+ ZF f/Qel vldlstA "} £ dFolME Azl 28kme FFHAZ A7)
€ G(r)ol oish BAYstden Hizsdg o83l 718718 Falgich ¢ 40 73ty &
AE BT AHEsE Jehigden, 1 71gre ddes Bl a¥ 5= Fuiso) o)
2 1/QUE =AY ez, Fugo w2 7187 & 1/Q=a+b//2 P2 Qe 3Y £
olch 3§ 50A Hejx uiet o] Fubr} 2.0 HznjgtollXE 1/Q0] 3to] OXth e g
7H& & 4 oded, ol o s cidolA 71313 a7t AstA] 4Sg utadsia .
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3™ 4 715HGE kg Y UG (A G(A=28/r. B: G(»)=V28/7).
ABHAZ AL 1/Qel vlal(dA)

stk Q@S AEIE=d=1/Q8 o]l U4 BSUH H2Hz)E tide syt Fuieal
1/Q%E G(n& . 28/roll thstol AR AL 0.000453+0.001851/F oo, V28770l thsle] A
2§+ 0.000451 +0.009261/f olch. LA He] wiE Qgte] CHAEE Yolry] ¢35}
Z1stetd itz Z{ueE Azl 20kmo] thdte] FFsie] 919} L whHo T oghe A
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Bolrh, 2 A3} 20/790 B 0.000473+0.001001/f V20/7o) thal 0.000474 +0.0089/folct. 718}
sty gakg 1/Vr BdE HgAZ A3 F A AY KA GEFA HE Rol: uhw
1/r2dE AL Ffols F Aol 2t Aol§ RUth ol 1§ 3(b) oN RoAgxE
uiel Zol 1/79] EHA ¥ mRuloMe AFute( K6Hz)M A(f, N 71&717t 1/rRch
okt & g A Ho Aoz 1/QY ol &4 & e wel Jddte PSR
Azl

A 28
0005] s (280"
10°
0.004 4
0.0034
g . §
00024 . - § 107+
0.001- Te N \-}\'n
s S R —=e Anetdl. (1905)
T T Y T ) 10! .
5 10 (:i) 20 25 i 10
Frequency (Hz)
2% 5 1/Q 2H8. A G(n=1/28 a3l 6. J1EdTA et ezt vla

W: G(»)=V1/28, 1/Q=c+d/f(Z4)
4. dE 9 E9

2 dFolAME nonparametric P& o]-&3te] ST B E dotRorh. Y AHHS
B3ty @l nonparametric curveZHFE] T3 | ¥tpo] J|3iEE HabgE HAPSI AL Q3
2 dxgs PgelE JehA "ok J1sRb $akg 28/r, V28/7E JHET B2 1/Q=0.000453 +
0.001851/f, 1/Q=10.000451 +0.009261/f ]t}

2 dFZAolM F3F gkt o dAxxMEel 3 J|Eel A7 coda (AP 4,
1995: Bagg, 1997: Lee W.S. and Lee. K.H(1998): ZAd3 £](2000)& w|23le] T8l 6of] A3}
dch. 2 A sl gag 1/VrE T 392 ot /18] a7 RAt A3E 2y
o 1/72 73T BeE= AFugolA 20Hz7HA] ¥ A B2 S BRYS o 4+ At

2 dxdze #AERE RYPste] A(IL a4 FAHD A7 JEXEE o|8H £+ 3

th.
A&}

£ A7 AYed 428 AL 7] AYAYY dFE sUHgNen ojof A=Y

=2
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