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Abstract: In this study, the researchers compared the S-wave velocity structures obtained by two kinds of dispersion
curves: phase and group dispersions from a tidal flat located in the SW coast of the Korean peninsula. The T-p stacking
method was used for the phase velocity and two different methods (multiple filtering technique: MFT and continuous
wavelet transform: CWT) for the group velocity. It was difficult to separate higher modes from the fundamental mode
phase velocities using the 1-p method, whereas the separation of different modes of group velocity were easily achieved
by both MFT and CWT. Of the two methods, CWT was found to be more efficient than MFT. The spatial resolutions
for the inversion results of the fundamental mode for both phase and group velocities were good for only a very shallow
depth of ~1.5m. On the other hand, the spatial resolutions were good up to ~4 m when both the fundamental and the 1st
higher mode group velocities obtained by CWT were used for S-wave inversion. This implies that the 1st higher mode
Rayleigh waves contain more information on the S-wave velocity in deeper subsurface. The researchers applied the CWT
method to obtain the fundamental and the 1st higher mode group velocities of the S-wave velocity structure of a tidal flat
located in SW coast of the Korean peninsula. Then, the S-wave velocity structures were compared with the borehole
description of the study area.

Keywords: Rayleigh waves, group velocity, phase velocity, dispersion, shear wave velocity

2 of: AFANIA #HAnle] &R LT BATHL AaEl] S & ek WS vk
HdEEE 7317] AA 1p stacking HHE olgEYT, 2EEE 28} HGH/H ¥ 7}X] W8 multiple filtering
technique(MFT)®} continuous wavelet transform(CWT) W3¢ ARSIt} TR T} EA3k= A9 SAEToA 7
BREg IAREE BYd)7t f0)31A] 2943, 2450l AS continuous wavelet transform o] multiple filtering
technique® Tt EHoIYT), S &&= A4 Ad Lwd FETe )R muwk 9AF A4S Apzie] Zolvt
ol ¥t} Continuous wavelet transform© 2 73t 7|2 BTol 13} REE FA] Gakd A A EFV to] Zle)7} 2
W old SIS ¢ & AU ol 14 REY quiArt © Z4e 3¢ Eadtos Ze Zd) Ud su &% g
AYI 7] dgRoE Helth 49 HhAe Asjet %—ifi}J "7]-13]]0]] A8, continuous wavelet transform®.& F
T 2EE VR BEg 13} REF FA Jasle] S SETRE T3, AP A0 AF2Al Ao} vlwEig).
01 45, 2&5, I¥EE, BAFA, sot Q—E‘_’Lfﬁ

*Corresponding author: hjjung@kunsan.ac.kr
Tel: 82-63-469-1750
Fax: 82-63-469-1750



904 %H3< - ol

M E

gde|vhs AuA7E AxES wet Aosin Hd

gupe] FAGEE olgsie] ANt Sut xR E
7 7 W] WEd o] AZE olgst] PR
9 s &=F72E FelEe A7 1900
olF &s] XY= Ach(Aki and Richard, 1980). &
3 Hdaivhe WA Fo] A 48 SHo=
2AE 5 7] wiel] 1980 o) Fof HE Auke]
AukEehy 4A-g wheled §-85h AR E R
(B3], 2003; Forbriger, 2003; Lai and Rix 1998;
Gabriels et al., 1987).

geese] AFEEE Fab7] HalA 19904
o|Mdl= F2 two-station methodS o]-&3l] F 5
7] Aele] FEEE Iy, At A3,
E2E 36029 A vzt He A Az o)
T A SoR sl gEAIARE ol&she
Wjo] AESATHE 8L, 2004; Miller et al, 1999;
Park et al, 1999). 28}, O5AEAEE AMSshe
WM 712 RE9l IAREE )7t oHY
O'Neill and Matuoka(2005)%} O’Neill(2003) #d
2ute] HHEEE gAsl 73 S9 EnFxd
sty FAAAIE AP o] FARARE] Y
Suoh WA AR JYEEE vase s F=
FZE ABhe PAE A=Einh

UEAUARE A s SRR P
e HIRE GSsted B A kol
a7 B8 Auke] B7d Ao we BArA
o a7t AsAr. ol wkl FEEE 9 &
A7) Aol W Sz tid HEE 1 XA
AN7IELE @& & e Al Uk 1960
Dziewonski et al.(19697F tF ZE = (multiple
filtering technique-MFT)E ©|-83lY #&&=E 73}
T WS AAE F FEE A7 o] W] g
Hol gt a2y AFANe) FHnt A9, A
ol gk zels g v@Adn Age] Fo
g0l o FL WYl FeEL FF7] A7vhe}
T @2l 5Hz60 Hz8] 153 |9 oux7t g
o o] #EEE Fohketl ofEfgol it ot
e S5 8t Al Fag J9E FA
g + e A& dolEgl H3H(Continuous
Wavelet Transform-CWT) o] R)Q Q] AE
Zoz AHgHUrKYamada and Yomogida, 1997).

CWT W A7 BF g A% 998 st
71 980 A7t holM ABE tapering T F, 54

- SlolElE AT FGelM 2FolA de(comrelation)

o 98 uir 2HEYE P=e FAA 58 9
olHe Fur JH& WA AT
A 33 AHEYS A4S B
2 dre 222 24 Ad 24T APl ol
s AL OFAd AseN mae 2559 9
FEE BAEE FIAE olF Aksl ARAR
A Su RIS Tl F 7] WS v
ke Aotk =3 2&EE Tk F 7 WY,
MFTS} CWTE ol§3le] Z&d| RS 77
F vlusld 245 EAFAE Feked A
AR gk, 0|9 A s I

AR

A7 I AL =GR kel 9IS A
PEE AT W 3 F4AT 9AE F
AR E2H AFS kL YrhFig 1a). o] NG
U & 30m oY W& AR|eF Hoprt whe
sl 9lom ke FYY EHFe 93 Aol A
T AGe] FRe FAT dojo)] degEe] o}, =
A7) ZA7F AN kR A bide] = 27
el sf3ect.

AT AGe] AubAl AEe FAG Fle] o
BaPJeto g ojFoAgitt. RSPl hHiE9)
SR ol AGd Exshe tEAQ goE ZAL
AEQ AT dujelA ZlHite s WA EEs}aL
ATHE TG AILFAL ARERAL BIA], 1999).

o

2 7oA Adezte] SARAE o83t At
9 S SETERE o] A% FHL (1) 2UH
AR Y5, () 2EE ISEY ZASA g5,
(3) BARFAY] A, (4) AN AR F7A =

A& (5) PR gg s7 23k &z AS
5o A



Contruous Wavelet TransformS C©HER7| |Q2|miofl MBsiod 78t MEX|e SoF 227 905

-~ 106 3322 400
8 SRR
: Fh) b
-
508 500
g ZRN
i )
500 600
708 700
e 808 800
-’ Rockbed
I ‘
P o 900— 900
1088 1000

Fig. 2. Multichannel surface wave data for line 3.

Table 1. Data acquisition parameters
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Fig. 3. Plot of the phase velocity for line 3. + sign repre-
sents the highest energy peak for each frequency
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Fig. 4. Group velocity dispersion of the trace #17 of the line 3 obtained by the multiple filtering Technique. (a) The seismic
signal (b) Band pass filtered seismic signals (c) Energy contour of the envelope formed by the band pass filtered seismic sig-
nals. > sign represents the highest energy peak for each frequency.
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Fig 5. Plot of the 3-D (energy-time-frequency) map of the
group velocity energy obtained by the CWT method.
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energy peak for each frequency.
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